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Abstract

Introduction: Two phase 3 randomized controlled studies (ADJUNCT ONE (Clinicaltrials.gov: NCT01836523), ADJUNCT
TWO (Clinicaltrials.gov: NCT02098395)) evaluated liraglutide (1.8, 1.2 or 0.6mg) vs placebo in participants with type |
diabetes (T 1D) as an adjunct to insulin therapy. This paper aims to improve our understanding of the potential mechanisms
leading to premature discontinuation of this treatment regimen.

Methods: Post hoc comparisons were conducted on baseline characteristics and adverse event (AE) rates of participants
completing and not completing the ADJUNCT studies due to AEs/lack of tolerance using summary tables and variance
analysis.

Results: Non-completers (liraglutide and placebo combined) had lower baseline body mass index (BMI) (ADJUNCT ONE:
27.8kg/m? vs 29.8kg/m?, P < .0001; ADJUNCT TWO: 26.3kg/m? vs 29.2kg/m?, P < .0001), longer duration of TID (25.8
years vs 21.0 years, P < .0001; 24.1 years vs 21.0 years, P = .04), lower daily insulin doses by continuous infusion (46.4U vs
573U, P = .01; 40.9U vs 57.4U, P = .12) or multiple injections (58.4U vs 68.5U, P = .006; 56.0U vs 65.8U, P =.03) and a
higher proportion of participants with undetectable C-peptide (91.5% vs 81.3%; 87.0% vs 84.9%) compared to completers.
When analyzed by treatment group, only duration of TID and C-peptide differed between completers and non-completers
among liraglutide (and not placebo) participants. The AE rates were higher for non-completers.

Conclusion: Individuals with longer-standing T1D and low levels of C-peptide at baseline were more likely to discontinue
adjunctive liraglutide treatment due to AEs/lack of tolerance than individuals with residual insulin production. Lower BMI
predicted a greater likelihood of non-completion for the included participants, regardless of treatment. These new findings
may be relevant for clinical practice.
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Introduction

In 2022, there were 8.75 million individuals worldwide liv-
ing with type 1 diabetes (T1D).! Despite significant advance-
ments in insulin therapies and technologies, two-thirds of
individuals with T1D fail to achieve the recommended target
for glycated hemoglobin (HbA, ) of less than 7%.%* Further,
the prevalence of overweight and obesity in individuals with
TID is increasing* with more than 60% of the adult T1D
population in the United States classified as overweight or
obese.’ Individuals with T1D who have obesity may develop
insulin resistance, visceral fat accumulation, dyslipidemia,
microvascular complications, fatty liver disease, diabetic
kidney disease and other characteristics of metabolic syn-
drome, increasing their susceptibility to cardiovascular dis-
ease (CVD).%!3 Many epidemiological studies have reported
significantly increased risk of CVD complications in T1D'
with a mortality three times that of individuals without
diabetes.!%:1>:16

Glucagon-like peptide-1 receptor agonists (GLP-1 RAs)
have become standard of care in managing type 2 diabetes
and obesity and studies have shown improved CVD out-
comes with these agents.!”"* Several comprehensive meta-
data studies have demonstrated GLP-1 RAs as effective in
improving glucose control, decreasing insulin requirements,
facilitating weight loss, and improving cardiovascular dis-
ease risk factors without increasing the risk of severe hypo-
glycemia in individuals with T1D.'32%2 However, these
agents are currently not approved by the regulators and are
being used off-label for the management of obesity and CV
risk in people with T1D.!32427

Liraglutide is the only GLP-1 RA that has been evaluated
in phase 3 studies in TID, i.e., ADJUNCT ONE?® and
ADJUNCT TWO.?” In ADJUNCT ONE, 309 out of 1398
participants (22.2%) discontinued liraglutide prematurely,
the majority within the first 8 weeks from randomization and
in a dose-dependent manner.?** In ADJUNCT TWO, 140
out of 835 participants (16.8%) discontinued liraglutide pre-
maturely and most frequently in the first 12 weeks of the
trial, particularly for liraglutide 1.8 mg and 1.2mg due to
adverse events (AEs).?%?

To our knowledge, no studies have examined the factors
affecting intolerability or increased risk for side effects lead-
ing to drug discontinuation of GLP-1 RA in individuals with
T1D. Hence, we aimed to investigate baseline characteristics
and the AE profiles for completers and non-completers from
the ADJUNCT ONE and TWO studies.

Methods

Study Design

The ADJUNCT studies were randomized, placebo-con-
trolled, double-blind, parallel-group, phase 3 studies per-
formed in adults with T1D. In the 52-week ADJUNCT ONE

trial (177 centers in 17 countries; 1398 participants;
NCTO01836523), once-daily subcutaneous injections of lira-
glutide were added to insulin, which was continued and
titrated on a treat-to-target basis. In the 26-week ADJUNCT
TWO trial (59 centers in 12 countries; 835 participants;
NCT02098395), subcutaneous liraglutide was used as an
adjunct to insulin, which was capped for each participant as
the pre-randomization 7-day-average total daily dose.

In both studies, liraglutide was introduced at 0.6 mg and
then randomized to either 0.6, 1.2, or 1.8 mg once daily;
thereafter, the dose could not be reduced. Volume-matched
placebo injections followed the same regimen. At random-
ization (week 0), the pre-trial total daily insulin dose was
decreased by 25%, and further 10% reductions were imple-
mented for a minimum of 24 hours on each dose-escalation
day. Detailed descriptions of study design, sample size
determination, randomization, blinding, participant flow,
recruitment, baseline demographics, and results for all end-
points including interpretations, study limitations and gen-
eralizability, ethical approval, and comprehensive overview
of unintended effects are all available in the primary
publications.?8?

Participants

The key inclusion criteria were: T1D diagnosed =12 months
prior to enrollment; body mass index (BMI) =20kg/m?;
HbA, . range of 7.0-10% (53-86 mmol/mol). Furthermore,
pre-trial treatment for =six months (stable for =three
months) with continuous subcutaneous insulin infusion
(CSII) or basal-bolus insulin was required in ADJUNCT
ONE and ADJUNCT TWO. Individuals with a history of
severe hypoglycemia or hypoglycemia unawareness were
not excluded, nor were those with a history of ketoacidosis.
Key exclusion criteria were: prior use of GLP-1 RAs or
dipeptidyl peptidase-4 inhibitors; use of medication that
interfered with glycemic control (except insulins), including
all anti-hyperglycemic agents or steroids; history of acute or
chronic pancreatitis; severely decreased renal function (esti-
mated glomerular filtration rate <30 mL/min/1.73 m?); calci-
tonin level >50ng/L at screening; personal/family history of
medullary thyroid carcinoma or multiple endocrine neopla-
sia syndrome type 2; severe neuropathy. The full sets of eli-
gibility criteria are described in the primary publications.?$?
All participants gave their informed consent before partici-
pating in either of the studies.

Stratification of Participants Into Completers and
Non-completers

All randomized participants (including a minor subset not
exposed) in both ADJUNCT studies were grouped post hoc
based on study completion status. “Completers” finalized
the studies without discontinuing treatment at any time
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point. The “non-completers” were here defined as the par-
ticipants withdrawn prematurely from the studies due to an
AE or lack of tolerance to treatment. We included partici-
pants who withdrew due to AEs and those who withdrew
due to lack of tolerance as non-completers, as the studies did
not formally differentiate between these two types of with-
drawal. The number of “non-completers” was calculated by
subtracting the number of non-completers withdrawn from
the studies due to other reasons than AE/lack of tolerance to
treatment from the total number of discontinued participants
from the studies. A minor subset (ADJUNCT ONE, 8 par-
ticipants and ADJUNCT TWO, 13 participants) discontin-
ued treatment without being withdrawn from the studies, for
example, due to logistic reasons, and these were excluded
from the above analyses. Reasons for discontinuation in the
studies were only well described by the AE/lack of tolerance
data, which is the focus of this paper. Details of participant
disposition and the basis of the utilized post hoc stratifica-
tion in the present manuscript are available in the primary
publications.?®?

Baseline Demographic Analysis—Completers vs
Non-completers

The completers and non-completers were then stratified by
baseline age, HbA,. and C-peptide levels (relative to the
lower detection limit of 0.03nmol/L), body weight, BMI,
duration of T1D and choice of insulin treatment regimen
using either CSII or multiple daily injections (MDI).

Adverse Events—Completers vs Non-completers

Tabulation of all AEs observed in both ADJUNCT studies
was performed for all four dose groups (liraglutide 1.8 mg,
1.2mg, or 0.6 mg, and placebo) stratified by completers and
non-completers. Event rates were calculated for each dose
group for all events and for the two system organ classes
(SOC) showing the highest overall rates for the non-com-
pleters, that is, “Gastrointestinal disorders” and “Metabolism
and Nutrition disorders.” Event rates were calculated as
events per dose group/100 years of exposure for the entire
dose group.

Statistical Analysis

All statistical analyses were conducted using Statistical
Analysis System (SAS) version 9.4. One-way ANOVA was
performed to compare completers vs non-completers for
the baseline data sets for the continuous parameters: age,
body weight, BMI, duration of T1D, HbA ., and total daily
insulin dose by CSII and MDI, respectively, for both
ADJUNCT studies. No statistical analysis was possible to
perform for the C-peptide proportion as this was a single
digit. For ADJUNCT ONE, a two-way ANOVA was

performed to analyze if treatment regimen (liraglutide vs
placebo) showed statistically significant interaction with
non-completion. This was not performed for ADJUNCT
TWO, as there were only two participants in the placebo
non-completer group.

Results

ADJUNCT Completers vs Non-completers

An overview of the analyzed baseline characteristics across
the three liraglutide groups and placebo stratified by com-
pleters and non-completers is presented in Table 1.

The rates of non-completion related to AEs/lack of tol-
erance of both ADJUNCT studies showed a dose-depen-
dent increase for liraglutide, as seen from the red bars in
Figure 1.

Baseline Comparison of Completers vs Non-
Completers

Comparison of baseline data with statistically significant dif-
ferences between participants completing and those not com-
pleting ADJUNCT ONE and ADJUNCT TWO, respectively,
is presented using box and whisker plots (10"/90" percen-
tiles) in Figure 2. The figure includes total values for all four
treatment groups (liraglutide: 1.8mg, 1.2mg, 0.6mg and
placebo).

The following data present mean values for completers
vs non-completers and P-value of the one-way ANOVA. At
baseline, non-completers had lower body weight (ADJUNCT
ONE: 81.0kg vs 87.0kg, P = .001; ADJUNCT TWO:
74.7kg vs 84.7kg, P < .0001) and BMI (ADJUNCT ONE:
27.8kg/m? vs 29.8kg/m?, P < .0001; ADJUNCT TWO:
26.3kg/m? vs 29.2kg/m?, P < .0001) than completers. Total
daily insulin doses at baseline were generally lower in the
non-completers for both studies: CSII (ADJUNCT ONE:
46.4U vs 573U, P = .01; ADJUNCT TWO: 409U vs
574U, P = .12) and MDI (ADJUNCT ONE: 58.4U vs
68.5U, P = .006; ADJUNCT TWO: 56.0U vs 65.8U, P =
.03). In contrast, duration of T1D at baseline (ADJUNCT
ONE: 25.8 years vs 21.0 years, P < .0001; ADJUNCT
TWO: 24.1 years vs 21.0 years, P = .04) was higher for the
non-completers. A higher proportion of non-completers had
baseline C-peptide levels below the detection limit of
0.03nmol/L (ADJUNCT ONE: 91.5% vs 81.3% and
ADJUNCT TWO: 87.0% vs 84.9%). Baseline age showed
the same trend as duration of T1D, that is, higher values in
the non-completers (ADJUNCT ONE: 46.2 years vs 43.6
years, P = .02; ADJUNCT TWO: 44.7 years vs 43.0 years,
P = .28). No differences were observed between the two
groups of participants for HbA, . baseline levels (ADJUNCT
ONE: 8.1% vs 8.2%, P = .29; ADJUNCT TWO: 8.1% vs
8.1% P = .95).
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Figure 1. Participant disposition of ADJUNCT ONE (A) and ADJUNCT TWO (B) across the three liraglutide dose groups (1.8 mg,
1.2mg, 0.6 mg) and placebo. Bars show number N of all randomized participants (blue), completers defined as participants completing
the last scheduled visit (week 52 in ADJUNCT ONE and week 26 in ADJUNCT TWO) (green), and non-completers defined as
participants discontinuing treatment prematurely due to AEs/lack of tolerance before the last visit (red). The numbers (N) and
percentages out of all randomized participants (%) were added above each graph. Note that non-completers in this study were defined
as participants withdrawn from the study prematurely due to AEs/lack of tolerance only. Participants withdrawn from the study for
other reasons and participants discontinued without being withdrawn were not included in the non-completer definition used here. The
details of participant disposition are presented in section “Methods.”
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Figure 2. Box plots of ADJUNCT ONE completers (dark blue) vs ADJUNCT ONE non-completers (light blue) and for ADJUNCT
TWO completers (dark green) and ADJUNCT TWO non-completers (light green) for body weight (A), BMI (B), age (C), duration of
TID (D), CSll—total daily insulin dose (E), MDI—total daily insulin dose, (F). Data were combined across all three liraglutide dose
groups (1.8mg, 1.2mg, and 0.6 mg) and placebo. Lower and upper bounds of the boxes denote 25th and 75th percentiles of the data sets
and the line inside the box denotes the median value (50th percentile). The whiskers mark the 10th and 90th percentiles, respectively.
Values beyond these lower and upper bounds are denoted by individual dots. Proportion of C-peptide below the LLOQ is presented as
a bar plot (G).

Statistically significant differences for non-completers vs completers within each of the ADJUNCT studies added according to: *P < .05, **P < .01, *¥**p
<.001, ****p < .0001. No statistical analysis was possible to perform for the C-peptide proportion as this was a single digit.

Abbreviations: BMI, body mass index; CSlI, continuous subcutaneous insulin infusions; LLOQ, lower level of quantification; MDI, multiple daily insulin
injections; SD, standard deviation; TID, type | diabetes.
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Baseline Characteristics of Completers vs Non-
completers in Liraglutide and Placebo Groups

Figure 3 shows comparison using box and whisker plots
(10th/90th percentiles) for all four treatment groups in
ADJUNCT ONE and TWO for the continuous variables
BMI, body weight, duration of T1D, and total daily insulin
dosing by CSII and MDI. Details and results for the remain-
ing parameters are presented in Table 1.

The per dose group stratified data sets for ADJUNCT
ONE demonstrated the trends described above for BMI,
body weight, and both insulin regimens, that is, lower levels
in the non-completing participants for all three liraglutide
groups as well as for the placebo group. This was demon-
strated by statistically non-significant interaction terms (P =
.05) of the two-way ANOVA for body weight, BMI, CSII,
and MDI total daily insulin doses, age, and HbA . (data not
shown). In contrast, the duration of T1D was longer across
all three doses of liraglutide in non-completing vs complet-
ing participants. This was not observed for the placebo
group, which was also confirmed statistically by a significant
interaction term (P, .. ... = -005) between the two factors
completer/non-completer vs liraglutide/placebo. Similar
comparisons were not possible for ADJUNCT TWO as there
were only two participants in the non-completer placebo
group.

Figure 4 shows the proportion (out of 100%) of partici-
pants with C-peptide levels below the lower limit of quanti-
fication (LLOQ) for both studies. A higher proportion of
non-completing participants showed C-peptide levels below
LLOQ across all three liraglutide groups compared to both
placebo and completing participants in ADJUNCT ONE.
The same pattern was seen for liraglutide in ADJUNCT
TWO, but with only N = 2 participants in placebo, compari-
sons are difficult.

Adverse Events

The AE rates comparing completers with non-completers for
the two SOCs with the highest rates among the non-com-
pleters (Gastrointestinal and Metabolism and Nutrition
SOCs) are presented in Table 2. For the completers, the two
SOCs showing the highest AE rates were not identical, as
these were “Gastrointestinal disorders” and “Infections and
Infestations” (data not shown). In both ADJUNCT studies,
for the completers, there were no differences in the propor-
tion of people experiencing AEs, nor were there any dose-
dependent differences in the observed AE rates within the
SOC “Infections and Infestations.”

The overall event rates as well as rates for both the
Gastrointestinal and Metabolism and Nutrition disorders
SOCs were higher in the non-completers across all four treat-
ment groups (liraglutide 1.8, 1.2, and 0.6 mg, and placebo)
for both ADJUNCT studies. Moreover, the rates for the
Gastrointestinal, Metabolism, and Nutrition SOCs showed

dose dependency for liraglutide in the completers but not for
the non-completers.

Discussion

In the present post hoc study, we observed that participants
who did not complete treatment in the ADJUNCT studies
due to AEs/lack of tolerance were characterized at baseline
by lower body weight/BMI, lower total daily insulin doses,
longer duration of T1D, and a higher likelihood of having an
undetectable C-peptide level (i.e., C-peptide below the detec-
tion limit of 0.03 nmol/L) compared to participants complet-
ing the studies.

As there were only two participants categorized as pla-
cebo non-completers in ADJUNCT TWO, meaningful com-
parisons between liraglutide and placebo could only be
reasonably conducted for ADJUNCT ONE. In ADJUNCT
ONE for daily insulin dose, body weight, and BMI, the dif-
ferences were seen for both liraglutide and placebo, suggest-
ing non-completion to be unrelated to liraglutide treatment
for these participant characteristics. It is possible that indi-
viduals with lower BMI may exhibit reduced motivation to
engage in a clinical study that involves attending visits with
assessments and taking a second drug that induces the well-
characterized gastrointestinal side effects of GLP-1 RA
treatment.

There were no differences between non-completers and
completers for HbA, ., suggesting glucose control to be of
little relevance to premature GLP-1 discontinuation.

For duration of T1D and proportion of participants with
fasting C-peptide levels below the LLOQ used at the time of
study conduct, the observed baseline differences were exclu-
sively seen for the liraglutide dose groups and not for pla-
cebo. This may indicate that individuals with longer standing
and progressed undetectable insulin secretion could be more
likely to discontinue adjunctive GLP-1 RA treatment, as
opposed to individuals with residual B-cell function.
Individuals with diabetes and suboptimally controlled blood
glucose levels, as seen with inherently lower C-peptide lev-
els and longer duration of T1D carry an increased risk for
developing diabetic neuropathies.*° Diabetic gastroparesis is
a potential neuropathic complication manifested with gastro-
intestinal symptoms, for example, nausea, vomiting, and
stomach pains.’® It is possible that this population would
report more gastrointestinal AEs and therefore carry a higher
likelihood of premature treatment discontinuation.

Low C-peptide levels and longer duration of T1D are both
associated with an increased risk of diabetic ketoacidosis
(DKA)?! and more severe hypoglycemic episodes.*? There
were eight liraglutide-treated participants experiencing DKA
in ADJUNCT ONE. All eight events were assessed as unre-
lated to liraglutide by the investigators and only one of the
events was observed in a participant who discontinued the
study prematurely.?® In ADJUNCT TWO, there was one case
of DKA observed with liraglutide. This participant did not



Shah et al 7

a ADJUNCT ONE b ADJUNCT TWO
A) B)
200 200
: 150 .
150+ 2 o o q " . $ i .
2100 ééé;%ié 2100 %%i i E_I_
50 55 - . 50 % v %
0 T T T T T T T T 0 T T T T T T T T
Body weight Body weight
¢ 80 d 80
60 60—
. N é ; : é % * : © 40 %
; = N FY Y L] o
o] ® F o F 20- v
(s B U L S [ B B S (A R S L
BMI BMI
e f
80+ 80—
60 o e & 60 s
ey . .
2 T . e .. ; :
T 404 . S 40
g = P
oy .-. b ) O
e t T T 0- —t— T T
Duration of T1D Duration of T1D
200+ 200~
1504 ) 150 |
> e . > .
© . . . : L] . .
3 i v . 2 3 « 3 o
@ 100 i © @ 100 : "
; é é i * 'E
= é &! g = é
50 T 50 é ==
. . °Il. . . . .
0 T T T T T T = T 0 T T T T T T T T
CSII - total daily insulin dose CSilI - total daily insulin dose = Liraglutide 1.8mg
completers
j = Liraglutide 1.8mg
350 - non-completers
300+ = Liraglutide 1.2mg
siel < 300 » completers
7 . Liraglutide 1.2mg
> -
S 200- ; ’ > - = non-completers
Il s ) N 3 2004 .~ . = Liraglutide 0.6mg
£ 150 4 . @ . : completers
E . .8 = 150 - . s
100 . . g . s : . o Liraglutide 0.6mg
5 é é é 100 + non-completers
3 50 é é E= Placebo completers
0
" ; : ' : ; : : : 0 T T T T T T T 33 Placebo non-completers

MDI - total daily insulin dose :

MDI - total daily insulin dose

Figure 3. Boxplots of completers vs non-completers for ADJUNCT ONE (left column of figures) and ADJUNCT TWO (right column
of figures) across all three liraglutide dose groups (1.8mg, 1.2mg, and 0.6 mg) and placebo for BMI (A, B), body weight (C, D), duration
of TID (E, F), CSll—total daily insulin dose (G, H), and MDIl—total daily insulin dose (I, J). Lower and upper bounds of the boxes denote
25th and 75th percentiles of the data sets, and the line inside the box denotes the median value (50th percentile). The whiskers mark
the 10th and 90th percentiles, respectively. Values beyond these lower and upper bounds are denoted by individual dots.

Abbreviations: BMI, body mass index; CSlI, continuous subcutaneous insulin infusions; MDI, multiple daily insulin injections; SD, standard deviation; T1D,
type | diabetes.
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Figure 4. Percentage of participants in ADJUNCT ONE (a) and ADJUNCT TWO (b) with C-peptide below LLOQ of 0.03 nmol/L at

baseline for completers vs non-completers.
Abbreviations: LLOQ, lower level of quantification.

Table 2. AE Rates for Completers and Non-Completers. The Presented Data Show Rates for All Events Cumulatively and the Two
Highlighted System Organ Classes: Gastrointestinal Disorders and Metabolism and Nutrition Disorders. Rates are Presented as AE
Rates Multiplied by 100/Number of Participants Experiencing AEs. AE Rates were Calculated as Events/Exposure Years for the Entire

Dose Group.
ADJUNCT ONE ADJUNCT TWO
Liraglutide Liraglutide
SOC Subgroup |.8mg 1.2mg 0.6mg Placebo 1.8 mg .2mg 0.6mg Placebo
All SOCs Completers 674/232  541/234  515/260  455/224  998/143  867/154  656/153  612/143
Non-completers ~ 2384/63  2466/47 1631/16 1256/15  4831/33  6352/20  4260/13 2124/2
Gastrointestinal Completers 205/168 154/155 116/150 67/95 388/102  304/112 163/81 112/60
disorders Non-completers 1299/55 1366/42 893/12 341717 3019/32  3042/17  2418/12 1352/2
Metabolism and  Completers 54/81 35/64 34/65 31/49 75/47 60/46 53/37 34/25
Nutrition Non-completers 236/25 159/11 185/6 106/4 637/15 1163/11 691/5 0/0
disorders

Abbreviation: AE, adverse event.

discontinue the study prematurely. In ADJUNCT ONE, the
rate of symptomatic hypoglycemic episodes was higher for
liraglutide 1.8 mg and 1.2 mg compared to placebo; however,
lower rates of severe hypoglycemic episodes were observed
for all liraglutide groups compared to placebo. The rates of
hypoglycemic episodes did not differ among the participants
completing and those not completing the study.?® Only one
participant in the placebo group in ADJUNCT ONE discon-
tinued potentially due to hypoglycemia (withdrawal criteria:
hypo-/hyperglycemia posing safety concerns).?® No partici-
pants discontinued ADJUNCT TWO due to hypoglycemic

events. Based on the above, the presence of hypoglycemic
events or DKA did not influence, whether a participant com-
pleted or discontinued any of the two studies.

It should be noted that dose de-escalation was not allowed
in the ADJUNCT studies; hence, real-world discontinuation
rates may be lower than observed here.

It was previously shown that general study discontinua-
tion for both ADJUNCT studies was dose-dependent for lira-
glutide during the first months of the studies.** Comparison
in the present post hoc study confirmed that this GLP-1 RA
dose-dependent increase in study discontinuation was
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correlated with non-completion due to AEs/not tolerating
treatment compared to the completing participants in both
ADJUNCT ONE and ADJUNCT TWO. The analysis pre-
sented here excluded a minor subset of participants who dis-
continued but did not withdraw from the studies, thus
focusing solely on discontinuation due to side effects and
intolerance. This may be of clinical relevance, when decid-
ing whether and how to initiate adjunct treatment in individ-
uals with T1D.

Unsurprisingly, AE rates were higher for the non-com-
pleters, a trend observed across all four dose groups, includ-
ing placebo. Dose dependency of the AE rates across
liraglutide doses was observed for the completers only and
not for the non-completers. The lack of dose dependency
should be considered in relation to the bias that the non-com-
pleters were already preselected as discontinuing treatment
due to AEs. Moreover, most discontinuations were due to the
AEs within the SOC for gastrointestinal AEs, which was
typically observed during the drug escalation phases in the
first two to three months of the studies.

It is also noteworthy that the two SOCs having the highest
rates across both studies were different between completers
(Gastrointestinal and Infections and Infestations) and non-
completers (Gastrointestinal and Metabolism and Nutrition
disorders). The difference in the AE profiles may suggest phys-
iological distinctions between completers and non-completers.

All in all, this potentially suggests an inherently lower
threshold for liraglutide-induced AEs in the participants who
discontinued treatment prematurely, regardless of dose.
Whether this is potentially correlated with a more extensive
disease progression at study entry, as indicated by the lower
C-peptide and longer duration of T1D outlined above, is
beyond the scope of this paper.

The use of GLP-1 RAs in T1D has been shown to have
beneficial effects on both weight loss and insulin dose
requirement, especially in individuals with residual B-cell
function (detectable C-peptide)** and/or obesity.>* Our data
suggest that individuals with T1D who have residual B-cell
function (albeit still low) and a shorter history of TID are
more likely to continue GLP-1 RA adjunct treatment than
those with longer-standing disease and/or undetectable insu-
lin production.

Substantial evidence supports the benefits of GLP-1 RA
adjunctive therapy in T1D, not only for improving glycemic
control but also for lowering body weight and blood pressure
and therefore potentially reducing mortality associated with
cardiovascular and renal comorbidities.3>-3

Further studies are needed to investigate the potential
impact of GLP-1 RAs on other clinical outcomes in connec-
tion with T1D, such as microvascular and macrovascular
complications. Recent real-world evidence data confirms the
observed efficacy and safety findings of both ADJUNCT
studies, thus reinforcing the representativeness of the present
study.’

It is important to note that this post hoc study is purely
exploratory and based on data not originally intended for this
purpose. It is possible that unaccounted covariates in the
selected analyses may significantly influence the decision to
discontinue GLP-1 RA adjunct therapy prematurely.
Therefore, while the presented findings are potentially inter-
esting, they must be interpreted with caution.

Conclusions

Our data suggest that individuals with longer-standing
T1D and impaired insulin production are more likely to
discontinue adjunctive GLP-1 RA treatment due to AEs or
lack of tolerance than individuals with shorter diabetes
duration and residual insulin production from the B-cells
of the pancreas. These new findings may be relevant for
clinical practice.

Abbreviations

AE, adverse event; ANOVA, analysis of variance; BMI, body mass
index; CSII, continuous subcutaneous insulin infusion; CVD, car-
diovascular disease; DKA, diabetic ketoacidosis; GI, gastrointesti-
nal; GLP-1 RA, GLP-1 receptor agonist; LLOQ, lower limit of
quantification; MDI, multiple daily injections; SOC, system organ
class; T1D, type 1 diabetes.
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