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ABSTRACT

Treatment of type 2 diabetes (T2D) requires
progressive therapy intensification to reach and
maintain individualized glycemic targets.
iGlarLixi, a fixed-ratio combination of insulin
glargine 100 U/mL (iGlar) and lixisenatide
(Lixi), has been shown to provide robust HbA;.
reductions allowing more people to reach HbA;.
targets compared with separate administration
of iGlar or Lixi. The purpose of this review is to

N. Skolnik (B)

Sidney Kimmel Medical College, Thomas Jefferson
University, Abington Jefferson Health, Abington,
PA, USA

e-mail: nskolnik@comcast.net

N. Skolnik
Abington Hospital-Jefferson Health, Abington, PA,
USA

S. Del Prato
Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy

L. Blonde

Department of Endocrinology, Ochsner Medical
Center, Frank Riddick Diabetes Institute, New
Orleans, LA, USA

G. Galstyan
Diabetic Foot Department, Endocrinology Research
Center, Moscow, Russia

J. Rosenstock
Dallas Diabetes Research Center at Medical City,
Dallas, TX, USA

help clinicians understand treatment intensifi-
cation using iGlarLixi by presenting typical
clinical scenarios supported by research evi-
dence. These cases will focus on individuals
with T2D inadequately controlled by oral
antihyperglycemic drugs, basal insulin, or
glucagon-like peptide-1 receptor agonists
(GLP-1 RAs), and take into consideration T2D
duration, body mass index, incidence of adverse
events, and regimen simplicity. Clinical evi-
dence on the efficacy, effectiveness, and safety
of iGlarLixi from randomized controlled trials
and real-world studies will be discussed in the
context of these cases.
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Key Summary Points

Due to the progressive nature of type 2
diabetes (T2D), many people eventually
require therapy advancement with either
a basal insulin or a glucagon-like peptide-
1 receptor agonist (GLP-1 RA), with
further advancement requiring
combination therapy with these two
injectables [1, 2].

Because T2D has a multifaceted
pathophysiology, combination therapy is
likely to be more effective than therapy
with a single agent [3].

Fixed-ratio combinations (FRCs) of basal
insulin and GLP-1 RAs can provide a
simplified combination therapy regimen.

iGlarLixi, an FRC of the basal insulin
glargine 100 U/mL and the GLP-1 RA,
lixisenatide, is approved for use in people
with T2D, and has been shown to help
more people reach glycemic targets
compared with its individual
components, while providing similar
hypoglycemia risk to basal insulin and
fewer gastrointestinal adverse events
compared with lixisenatide [4-6].

This review discusses clinical evidence and
real-world data for efficacy/effectiveness
and safety of iGlarLixi applied in the
management of typical case studies.

DIGITAL FEATURES

This article is published with digital features,
including an infographic and a summary slide,
to facilitate understanding of the article. To
view digital features for this article go to https://
doi.org/10.6084/m9.figshare.13376882.

INTRODUCTION

Near normoglycemic control with individual-
ized targets is a primary therapeutic goal for
reducing the risk of micro- and macrovascular
complications associated with type 2 diabetes
(T2D) [1, 2]. Current consensus from the
American Diabetes Association (ADA) and the
European Association for the Study of Diabetes
(EASD) recommend a glucagon-like peptide-1
receptor agonist (GLP-1 RA) as the first
injectable therapy in people with T2D inade-
quately controlled on combination oral agents,
with the addition of basal insulin therapy as
needed [3, 4]. Indeed, given the progressive
nature of T2D, intensification to
injectable therapies such as GLP-1 RAs and basal
insulin is often required over time to maintain
or improve glycemic control, with further
intensification involving basal insulin and GLP-
1 RA combination therapy [3, 4]. However, real-
world evidence (RWE) suggests that less than
60% of individuals with T2D reach an HbA;.
target of <7% within 12 months of initiating
either GLP-1 RA or basal insulin [5].

T2D has a complex clinical presentation that
requires individualized, patient-specific treat-
ment. The multifaceted pathophysiology of
T2D means that, in some individuals, combin-
ing the complementary actions of each indi-
vidual therapy to simultaneously target distinct
physiological pathways could potentially be
more effective than therapy with a single agent.
Basal insulin primarily reduces fasting plasma
glucose (FPG) through inhibition of overnight
hepatic glucose production [6]. GLP-1 RAs
improve glycemic control by glucose-depen-
dent stimulation of insulin release, suppression
of glucagon secretion, and, in the case of short-
acting GLP-1 RAs, delaying gastric emptying
which has a pronounced postprandial glucose
(PPG)-lowering effect following administration
[7]. GLP-1 RAs also prevent or reduce weight
gain while having a low risk of hypoglycemia

[8].
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Using a fixed-ratio combination (FRC) of
basal insulin and GLP-1 RA may provide a sim-
plified, more acceptable approach than separate
administration of either component [9]. Cur-
rently, two FRCs have been approved for treat-
ment of T2D: iGlarLixi, a once-daily
titratable FRC of basal insulin glargine
100 U/mL (iGlar) plus lixisenatide (Lixi) [9-11];
and IDeglira, a once-daily titratable FRC of
insulin degludec (IDeg) plus liraglutide (Lira)
[12, 13]. The safety and efficacy of iGlarLixi and
IDegLira were assessed in the LixiLan and DUAL
randomized controlled trial programs. Briefly,
both iGlarLixi and IDeglira demonstrated
greater glycemic control compared with their
individual components alone, while demon-
strating good safety and tolerability profiles
[14-18]. Details of the LixilLan trials are pro-
vided in Table 1 [14, 15, 18]. iGlarLixi is avail-
able in the US as the Soliqua® 100/33 pen
(Sanofi, Paris), in which each unit of iGlar is
given with 0.33 pg of Lixi and that delivers iGlar
doses ranging from 15 to 60 U in combination
with Lixi from 5 to 20pg [10]. In Europe,
iGlarLixi is available as two pens: the first pen
(Suliqua® 10-40 [Sanofi]), contains 0.50 pg of
Lixi per unit of iGlar and delivers doses between
10 and 40 dose steps (10-40 U iGlar in combi-
nation with 5-20pg Lixi); the second pen
(Suliqua® 30-60 [Sanofi]), contains 0.33 pg of
Lixi per unit of iGlar and delivers doses between
30 and 60 dose steps (30-60 U iGlar in combi-
nation with 10-20 pg Lixi) (Tables 2, 3) [11].

The aim of this review is to examine iGlar-
Lixi efficacy and safety in clinical scenarios
based on typical profiles of people with T2D to
help inform treatment decisions in various sit-
uations. This article is based on previously
conducted studies and does not contain any
studies with human participants or animals
performed by any of the authors.

Case 1: Inadequately controlled
(HbA,. > 8- <9%) on OAD therapy

Clinical profile

Name: Michael

Age: 60 years

Diabetes duration: 12 years
BMI*: 32 kg/m”

Laboratory results: HbA;: 8.5%; Creatinine: 1.2 mg/
dL; ¢GFR: 65 mL/min/1.73 m*

Previous medical history: hypertension, dyslipidemia

controlled with therapy

Current medication: metformin + empagliflozin/
linagliptin fixed-dose
combination + hydrochlorothiazide

+ lisinopril 4 atorvastatin

* BMI body mass index
b ¢GFR estimated glomerular filtration rate

Case History

Michael has an HbA;.of 8.5%, despite los-
ing 3 kg through diet and appropriately pre-
scribed  physical activity in the last
6 months. Michael’s clinician had previously
intensified his therapy by adding a GLP-1 RA to
his background of metformin and sulfonylurea
(glipizide); however, GLP-1 RA therapy was
stopped after experiencing GI AEs. At his most
recent appointment, Michael’s sulfonylurea was
stopped and replaced with a fixed-dose combi-
nation of a sodium-glucose co-transporter-2
inhibitor (SGLT2i) (empagliflozin) and a dipep-
tidyl peptidase-4 inhibitor (DPP-4i) (linagliptin)
to simplify his treatment, while improving the
likelihood of continued weight loss, decreasing
the risk of hypoglycemia, and providing addi-
tional renal protection [3]. Michael’s HbA;. sub-
sequently dropped to 7.6% but did not reach his
target of < 7%, fluctuating between 7.6% and
7.9%. He recognizes that his HbA;.is greater
than it should be but is reluctant to initiate basal
insulin due to concerns about potential weight
gain, despite his clinician recommending this
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Table 2 iGlarLixi ratios and recommended starting doses in the US [10]

Dose ratio in pen® Previous therapyb

Individuals who are: insulin-naive or

30-60 U of basal insulin

on < 30 U basal insulin®

100 U iGlar + 33 ng Lixi

15 U (15 U iGlar + 5 pg Lixi)

30 U (30 U iGlar + 10 ug Lixi)

GLP-1 RA glucagon-like peptide-1 receptor agonist; Glar insulin glargine 100 U/mL; Lix: lixisenatide; U units
* Maximum daily dose of iGlarLixi is 60 U (60 U iGlar 4 20 pg Lixi)
b Prior GLP-1 RA and basal insulin use must be discontinued before initiating iGlarLixi therapy

¢ Patients may or may not also have been using a GLP-1 RA

Table 3 iGlarLixi ratios and recommended starting doses in Europe [11]

Dose ratio in pen® Previous therapyb

Insulin-naive

iGlar = 20- < 30 U¢ iGlar = 30- < 60 U*

10 dose steps (10 U iGlar
+ 5 pg Lixi)
100 U iGlar + 33 pg Lixi* -

100 U iGlar + 50 pg Lixi

20 dose steps (20 U iGlar -
+ 10 pg Lixi)
- 30 dose steps (30 U iGlar
+ 10 pg Lixi)

GLP-1 RA glucagon-like peptide-1 receptor agonist; :Glar insulin glargine 100 U/mL; Lix: lixisenatide; U units
* Maximum daily dose of iGlarLixi is 60 U (60 U iGlar + 20 ng Lixi)
b Therapy with basal insulin, GLP-1 RA or OAD other than metformin or SGLT?2i should be discontinued prior to

initiating therapy with iGlarLixi

¢ If switching from twice-daily basal insulin or insulin glargine 300 U/mL, the total daily dose previously used should be
reduced by 20% to choose the appropriate starting dose of iGlarLixi. For any other basal insulin, the starting dose

recommendations made for iGlar also apply

treatment strategy on several occasions. He is
also hesitant toreinitiate GLP-1 RA therapy alone
due to his previous experience of GI AEs.

Research Evidence

In the LixiLan-O trial, greater reductions in
HbA,. from baseline were achieved with
iGlarLixi compared with iGlar (- 1.6%
vs. — 1.3%, respectively; p<0.0001) or Lixi
(— 1.6% vs.—0.9%, respectively; p<0.0001)
[18]. Additionally, iGlarLixi treatment enabled
more participants to reach a target HbA;. < 7%
than iGlar (74% vs. 59%, respectively;
p<0.0001) or Lixi (74% vs. 33%, respectively;
p <0.0001), while providing a more favorable

weight change profile than iGlar
(iGlarLixi, — 0.3 kg; iGlar, 4+ 1.1 kg) but not Lixi
(— 2.3 kg), over 30 weeks of therapy [18]. A post
hoc analysis of the LixiLan-O study comparing
glycemic outcomes and weight gain in
subgroups of participants with HbA;.<
8.0/ > 8.0%, duration of T2D of <7/ > 7 years,
or BMI < 30/ > 30 kg/m?, showed that iGlarLixi
provided greater HbA;. reductions and higher
glycemic target achievement compared with
iGlar or Lixi alone, without weight gain or
increasing documented symptomatic hypo-
glycemia (< 70 mg/dL) [19].

Michael’s current medication includes the
SGLT2i empagliflozin. SGLT2i have been shown
to provide a cardio- and reno-protective benefit

I\ Adis
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in people with T2D and are recommended for
use in people with cardiovascular risk factors
and renal impairment [3, 4]. It also contains
linagliptin, a DPP-4i shown to have a good
cardiovascular and renal safety profile [20]. A
study which combined a post hoc analysis of
the LixiLan-G trial and RWE from electronic
healthcare records of people with T2D treated
with OADs + GLP-1 RAs showed similar gly-
cemic control and comparable low hypo-
glycemia risk between subgroups of people who
did or did not use SGLT2i [21]. Additionally, the
iGlarLixi safety profile reflected the established
safety profiles of iGlar and Lixi, but with fewer
events of nausea and vomiting than Lixi alone,
leading to fewer study discontinuations [18].
iGlarLixi, being an FRC, enables the Lixi dose to
be gradually increased as the iGlar component
is titrated, thus increasing gastrointestinal (GI)
tolerance [18]. iGlarLixi is approved for use in
the US for people with T2D inadequately con-
trolled on basal insulin, GLP-1 RAs, and OADs
[10]. In Europe, iGlarLixi is approved for use in
people with T2D in addition to metformin with
or without SGLT2i [11].

Case Summary

Recognizing his elevated cardiovascular risk and
moderate renal impairment, Michael’s clinician
initiated therapy with an SGLT2i and a DPP-4i
using a fixed-dose combination of these two
therapies. Michael’s glycemic control can be
improved by initiating an FRC of basal insulin

Table 4 Wecekly recommended dose titration algorithm [10]

and GLP-1 RA. To continue his cardiovascular
and renal protection, Michael’s fixed-dose
combination of SGLT2i and DPP-4i should be
replaced with a fixed-dose combination of
metformin plus SGTL2i. Given that Michael has
no history of insulin therapy, he should be
initiated on the recommended starting dose for
insulin-naive individuals (Tables 2 and 3) with
doses titrated weekly to reach and maintain his
individualized fasting self-monitored plasma
glucose (SMPG) target while avoiding hypo-
glycemia (see Table 4 for a recommended titra-
tion algorithm). iGlarLixi may provide a
suitable intensification option for Michael as it
can improve glycemic control compared with
initiation of basal insulin alone [19, 22], and has
been shown to provide comparable safety and
efficacy regardless of SGLT2i use [21]. The
gradual increase in GLP-1 RA dose as the basal
insulin component is titrated should help to
reduce the risk of renewed GI AEs [18]. Finally,
iGlarLixi also decreases the likelihood of further
weight gain compared with basal insulin ther-
apy; this could address Michael’s fears of
undoing the weight loss progress he has
achieved through diet and exercise. Recogniz-
ing Michael’s concerns about weight gain and
GI events, his clinician can use shared decision-
making to reinforce the need for therapy
intensification, while explaining the reduced
risk of weight gain and GI events associated
with iGlarLixi compared with basal insulin
alone or GLP-1 RA alone.

Fasting SMPG

Above target range
Within target range ou

Below target range

+2 U (2 U iGlar 4 0.66 pg Lixi) to + 4 U (4 U iGlar 4+ 1.32 pg Lixi)

— 2 U (2 U iGlar + 0.66 ng Lixi) to — 4 U (4 U iGlar 4+ 1.32 pg Lixi)

Doses should be titrated every week based on the individuals fasting SMPG and individualized glycemic control goal until
the desired FPG is achieved. To minimize the risk of hypoglycemia or hyperglycemia, additional titration may be needed
with changes in physical activity; meal patterns; renal or hepatic function; during acute illness; or when used with other
medications

SMPG self-measured plasma glucose; U units
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Case 2: Inadequately controlled (HbA;. > 9%)
on OAD therapy

Clinical profile

Name: Thomas

Age: 54 years

Diabetes duration: 3 years
BML: 32 kg/m*

Laboratory results: HbA;: 9.6%; Creatinine:
1.1 mg/dL; eGFR: 88 mL/min/1.73 m”

Previous medical history: Hypertension

Current medication:

Metformin + empagliflozin + glimepiride

Case History

Thomas had been unable to achieve his indi-
vidualized target HbA;. (<7%) with OADs
alone, with his current medication consisting of
metformin with an SGLT2i (empagliflozin) and
a sulfonylurea (glimepiride). He has not been
consistent with his medications and has a
sedentary life. Thomas is aware that his HbA;
is > 2% above target and will require treatment
intensification.

Research Evidence

The recommended treatment for people with
T2D inadequately controlled on OADs with no
established atherosclerotic cardiovascular dis-
ease, renal disease, or heart failure is sequential
intensification to injectable therapy with GLP-1
RAs or basal insulin when HbA;. is>9%
or > 10%, with the ADA currently recommend-
ing a GLP-1 RA as the first injectable for most
individuals [3, 4]. However, this alone may be
insufficient for reaching glycemic goals in

people with high initial HbA,. levels. A pooled
analysis of 16 RCTs indicated that 53.6% of
people failing on OADs were unable to reach
glycemic control (HbA;.<7%) when initiated
with basal insulin, even in controlled trial set-
tings [23]. An RWE study showed that, among
individuals with an  HbA;.> 9%, <25%
obtained HbA;. <7% within 12 months upon
intensification with basal insulin or GLP-1 RA
[S]. Conversely, another RWE study found that
a larger proportion of participants reached gly-
cemic control following initiation of GLP-1 RAs
and basal insulin within 90 days of each other,
compared with those who delayed initiation of
the second injectable by >90days [24]. Fur-
thermore, RWE suggests that simultaneous ini-
tiation (within <30 days of one another) of
GLP-1 RA and basal insulin increased the like-
lihood of reaching glycemic control compared
with separate initiation [24].

The LixiLan-O trial noted a significantly
greater proportion of participants reaching
HbA,. < 7% following therapy with iGlarLixi
(74%) compared with iGlar (59%) or Lixi (33%)
alone (p <0.0001 for both comparisons) [18].
iGlarLixi facilitated greater FPG reductions ver-
sus Lixi at week 30 with least squares (LS) mean
(standard error [SE]) changes from baseline
of — 63 (2) mg/dL (— 3.5 [0.1] mmol/L) vs. — 27
(2) mg/dL (- 1.5 [0.1] mmol/L). PPG reductions
were also more substantial compared with iGlar,
with LS mean (SE) changes from baseline
of —103 (4) mg/dL (—5.7 [0.2] mmol/L)
vs. — 59 (4) mg/dL (— 3.3 [0.2] mmol/L) [18]. In
a post hoc analysis of the LixiLan-O trial in
participants with HbA;. > 9% and no history of
injectable therapy, 74% of participants reached
HbA;. < 7% with iGlarLixi, compared with 47%
with iGlar, and 0% with Lixi, over the 30-week
study period [25]. In participants with baseline
HbA;. of > 9%, HbA;. reductions were greater
with iGlarLixi (2.9%) versus iGlar or Lixi (2.5%
and 1.7%, respectively) [25].

Case Summary

For Thomas, immediate adoption of iGlarLixi
may be a more efficacious treatment option
than sequential addition of either GLP-1 RAs or
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basal insulin. Given that Thomas has no history
of insulin therapy, he should initiate iGlarLixi
on the recommended starting dose for insulin-
naive individuals (Tables 2, 3) with weekly dose
titration (see Table 4 for a recommended titra-
tion algorithm) to reach and maintain his
individualized fasting SMPG target while
avoiding hypoglycemia. When initiating
iGlarLixi therapy, Thomas’ physician should
continue his metformin in addition to main-
taining his SGLT2i therapy for cardiovascular
and renal protection, but sulfonylurea treat-
ment should be discontinued. With no history
of injectable therapy and T2D inadequately
controlled on OADs alone, FRC therapy could
help Thomas reach his HbA,. target as early as
possible. In turn, this would help to reduce
cumulative glycemic exposure and potentially
reduce cardiovascular disease complications
[26].

Case 3: Intensification in people inadequately
controlled (HbA,. > 7%) on basal insulin

Clinical profile

Name: Jane

Age: 58 years

Diabetes duration: 10 years
BMLI: 29 kg/m”

Laboratory results: HbA;.: 7.9%; Creatinine:
0.8 mg/dL; eGFR: 91/mL/min/1.73 m*

Previous medical history: Hypertension,
hypothyroidism, depression currently well controlled
on medications, infrequent non-severe hypoglycemia

(<70 mg/dL) in previous year

Current medication: Metformin + iGlar 38
U/day + lisinopril + atorvastatin +
levothyroxine + escitalopram + dapagliflozin

Case History

Jane has been on basal insulin for 2.5 years and
is still not reaching her HbA; target (< 7%). She
checks her blood glucose infrequently, and her
FPG is typically 100-130 mg/dL; however, her
PPG is usually greater than 200 mg/dL. Jane
presents with no atherosclerotic cardiovascular
or renal conditions other than hypertension,
and has been started on an SGLT2i (da-
pagliflozin) to continue cardiovascular and
renal protection. She claims to be under stress as
a result of looking after her two young grand-
children, and considers her diabetes as an
additional burden. She was advised to start
prandial insulin, but she wishes to avoid the
increased  self-monitoring and injection
requirements of basal bolus therapy and avoid
further hypoglycemia and weight gain.

Research Evidence

Guidelines recommend intensification of basal
insulin therapy in people unable to reach HbA
targets, with addition of GLP-1 RA as the pre-
ferred therapy option [3, 4]. An RWE study
indicated that if an individual has not reached
HbA. < 7% within 6-12 months despite basal
insulin therapy, they are unlikely to do so
without further intensification [5]. Further-
more, in a study of individuals with a mean
baseline HbA;. of 9.1%, only 25% reached
HbA;.<7% by 6 months, a further 13% by
12 months (38% total), and 8% more by 2 years
after basal insulin initiation (46% total), indi-
cating a decreasing likelihood of reaching gly-
cemic control over time if only basal insulin is
used [27]. In the LixiLan-L trial, more partici-
pants in the iGlarLixi than the iGlar group
reached HbA;. < 7% (585% vs. 30%, respectively;
p <0.0001) with no increase in body weight or
hypoglycemia [14].

An exploratory analysis using propensity
score matching (PSM) indirectly compared
outcomes for people switching to iGlarLixi (si-
multaneous intensification) versus those who
received sequential intensification with iGlar
first followed by Lixi after either short-term
basal insulin therapy (LixiLan-O [18] wvs.

A\ Adis



Adv Ther (2021) 38:1715-1731

1725

GetGoal Duo-1 in which participants had
12 weeks of iGlar therapy before intensification
with Lixi [28]) or long-term basal insulin ther-
apy (LixiLan-L [14] vs. GetGoal Duo-2 in which
participants had received basal insulin therapy
for > 6 months before intensification with Lixi
[29]) [22]. Results showed that iGlarLixi was
associated with greater reductions in mean
HbA;. after 24 weeks for both populations
(p <0.0001 for both). Specifically, for individu-
als with prior short-term therapy, mean HbA;.
at week 24 was 7.0% following addition of Lixi
only compared with 6.4% after switching to
iGlarLixi. For individuals with long-term prior
basal insulin therapy, mean HbA,. at week 24
was 7.3% following addition of Lixi and 6.8%
with iGlarLixi. Furthermore, significantly
greater proportions of participants reached
HbA1.<7% at week 24 (p<0.0001 for both
comparisons). For individuals intensified with
Lixi following short-term basal insulin therapy,
51% reached target following addition of Lixi
compared with 79% with iGlarLixi, while for
those with long-term prior basal insulin ther-
apy, 33% reached target following addition of
Lixi versus 62% with iGlarLixi therapy. Fur-
thermore, no increase of confirmed symp-
tomatic hypoglycemia, defined as typical
symptoms of hypoglycemia accompanied by an
SMPG value of <70 mg/dL (< 3.9 mmol/L) was
seen in those treated with iGlarLixi versus those
with basal insulin therapy intensified with Lixi
[short term: iGlarLixi, 0.38 events per patient-
year (PPY) vs. iGlar + Lixi, 0.56 events PPY; long
term: iGlarLixi, 0.66 events PPY vs. iGlar + Lixi,
0.74 events PPY], and lower incidence of GI AEs
were seen with iGlarLixi versus addition of Lixi
to basal insulin [22].

Post hoc analyses of the LixiLan-L study
showed that the improved HbA,. target attain-
ment seen with iGlarLixi versus iGlar was
maintained regardless of baseline HbA,. at week
30 (< 8%: 74% vs. 37%; 8.0- <9.0%: 55% vs.
32%; >9.0%: 52% vs. 24%; p <0.0001 for all)
[30], T2D duration (<10years: 56% vs.
35%; > 10 years: 54% vs. 26%; p <0.0001 for
both), and BMI (<30kg/m?* 58% vs.
28%; > 30 kg/m?: 52% vs. 31%; p <0.0001 for
both) [31]. A further LixiLan-L post hoc analysis
demonstrated  that  iGlarLixi  provided

significantly greater HbA;. reductions versus
iGlar after 30 weeks of treatment across a spec-
trum of people with different durations of T2D,
even in people with T2D with diabetes dura-
tion > 15.7 years [32]. Moreover, in these indi-
viduals who are at greater risk of hypoglycemia
[33], results suggested that the event rate was
lower with iGlarLixi compared with iGlar (3.3
vs. 6.9 events PPY; p <0.0001); although the
post hoc nature of this analysis means this
finding should be interpreted with caution [32].

A post hoc PSM analysis of the LixiLan-L [14]
and GetGoal Duo-2 [29] studies suggested that,
compared with a basal bolus regimen, more
participants reached HbA;. targets with
iGlarLixi (24 weeks for iGlarLixi, 26 weeks for
basal bolus; 55% vs. 37%, tespectively;
p=0.0002) [34]. Body weight decreased with
iGlarLixi treatment and increased with basal
bolus treatment [LS mean (SE) — 0.62 kg (0.24)
vs. +0.70kg (0.24), respectively; p <0.0001]
[34]. Additionally, iGlarLixi was associated with
lower rates of symptomatic documented hypo-
glycemia [<54 mg/dL (<3.0mmol/L)] than
basal bolus (0.68 vs. 1.94 events PPY, respec-
tively; p<0.0001); although this post hoc
analysis was not sufficiently powered to test for
these differences [34].

Residual hyperglycemia, defined as a HbA;.
above target despite FPG at or near target, is a
pattern associated with failure to reach glycemic
targets in 24-54% of individuals with T2D,
indicating a need for postprandial glycemic
control [35]. iGlarLixi combination therapy
facilitates PPG control through the action of
Lixi in slowing gastric emptying [8], and FPG
control through stimulation of glucose-lower-
ing activity by iGlar [36]. In participants with
HbA;.>7% and FPG <130 mg/dL, iGlarLixi
reduced the proportion of people with residual
hyperglycemia more than iGlar alone after
30 weeks (24% of participants with residual
hyperglycemia at week 30 with iGlarLixi vs.
47% with iGlar; p <0.0001) [37].

Case Summary

iGlarLixi may be a suitable therapy option for
Jane as it can improve HbA,. target
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achievement in people inadequately controlled
on basal insulin therapy for more than
6 months. FPG levels of 100-130 mg/dL, despite
HbA,. of 7.9%, demonstrate that HbA;. excur-
sions may be being driven by post-meal eleva-
tions of blood glucose, which could be
documented using glucose profiles in practice.
As Jane is already not maintaining regular blood
glucose measurements and expressed a desire
not to increase self-monitoring and insulin
injections, adding prandial rapid-acting insulin
would be a choice that would not be consistent
with her concerns. By switching Jane’s therapy
to iGlarLixi, she can maintain a simple once-
daily injection while potentially avoiding the
increased risk of hypoglycemia or weight gain
associated with advancing insulin therapy to a
basal-bolus regimen. As Jane is currently
receiving 38 U of iGlar daily, she should be
initiated on 30 U of iGlarLixi using a pen con-
taining 100 U iGlar and 33 pg Lixi to allow dose
titration (see Tables 2, 3, 4 for recommended
starting doses and titration) to reach and
maintain her individualized fasting SMPG tar-
get while avoiding hypoglycemia and her cur-
rent basal insulin therapy should be stopped. In
addition, Jane’s SGLT2i therapy will be main-
tained to continue cardiovascular and renal
protection.

Case 4: Inadequately controlled (HbA;. > 7%)
on GLP-1 RA therapy

Clinical profile

Name: Betty

Age: 58 years

Diabetes duration: 18.2 years
BMI: 29.1 kg/m*

Laboratory results: HbA;.: 7.9%; Creatinine:
0.95 mg/dL; eGFR: 66 mL/min/1.73 m”

Previous medical history: Hypertension

Current medication:

Metformin + canagliflozin + GLP-1 RA (liraglutide)

Case History

Previously, Betty had inadequate HbA,. control
on OADs alone despite good treatment adher-
ence. In response to an HbA;. of 9.2% 6 months
ago, daily GLP-1 RA (liraglutide) was added,
which is consistent with guideline recommen-
dations for the first injectable agent to be a GLP-
1 RA for most individuals. Despite intensifica-
tion, Betty has been unable reach HbA;. < 7%,
remaining at an HbA;. of 7.9%. Given her
moderately impaired renal function, Betty has
also been started on an SGLT2i (canagliflozin)
for cardiovascular and renal protection.

Research Evidence

GLP-1 RAs are recommended as the first
injectable therapy for individuals with inade-
quate control on dual/triple OAD therapy [3, 4].
However, <25% of individuals on GLP-1 RAs
with an HbA;. > 9% reach an HbA;. of < 7%,
indicating a need for further treatment inten-
sification [5]. One possible reason for not
reaching glycemic control could be due to
insufficient B-cell function. Long-acting
GLP-1 RAs primarily act through insulinotropic
effects of GLP-1 receptors on B-cells (relying on
adequate B-cell function) and reduction of glu-
cagon secretion. However, Lixi primarily func-
tions through inhibition of gastric emptying,
which is independent of B-cell function [7]. A
pooled analysis of phase 3 trials showed that
Lixi effectively reduced HbA;. compared with
placebo in  older people (> 65 years
and > 75 years) who typically have a longer
duration of T2D, suggesting efficacy in people
with significant B-cell dysfunction [38].

The Lixilan-G study demonstrated that
switching to iGlarLixi more effectively
improved glycemic control than continued
adherence to GLP-1 RA; 62% of participants
reached their HbA,. target of < 7% with iGlar-
Lixi, compared with 26% with GLP-1 RA
(p<0.0001) [15]. Additionally, 57% of the
iGlarLixi group reached HbA;.<7% without
documented symptomatic hypoglycemia, com-
pared with 25% of the GLP-1 RA group [15]. The
incidence and rates of symptomatic
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documented hypoglycemia (<70 or <54 mg/
dL) were low with iGlarLixi (28% and 9%,
respectively), but higher than in people con-
tinuing GLP-1 RA therapy (2% and < 1%,
respectively), as expected when comparing an
insulin-based therapy with a GLP-1 RA [15].
Additionally, iGlarLixi treatment significantly
reduced FPG, PPG, and PPG excursions versus
continuing GLP-1 RA therapy [15]. Fewer AEs
were observed with GLP-1 RAs versus iGlarLixi,
although the incidence of AEs with iGlarLixi
was low. This was attributed to the initiation of
a different GLP-1 RA versus continuation of an
already stable GLP-1 RA regimen [15].

Subanalyses of the LixiLan-G study demon-
strated that, compared with continued
GLP-1 RA with adherence being actively moni-
tored, iGlarLixi therapy consistently resulted in
more individuals reaching HbA;. < 7% across
groups with different T2D duration [39]. Fur-
thermore, regardless of baseline HbA;. or pre-
vious GLP-1 RA administration (once- or twice-
daily; once-weekly), iGlarLixi was associated
with a mean HbA;.<7% by the end of the
26-week study, whereas average HbA;. levels
remained > 7% with GLP-1 RA [40].

Case Summary

iGlarLixi may provide a more suitable therapy
option for Betty than adding basal insulin sep-
arately, as switching to iGlarLixi from GLP-1 RA
therapy can provide significant improvements
in glycemic control, regardless of baseline
HbA;., T2D duration, or type of previous GLP-1
RA therapy. As Betty also has no history of
insulin therapy, she should be initiated on the
dose recommended for insulin-naive individu-
als (Tables 2, 3), while stopping her current
GLP-1 RA therapy, and her dose titrated weekly
to reach and maintain her individualized fast-
ing SMPG while avoiding hypoglycemia
(Table 4). As with any therapy containing
insulin, care should be taken to ensure that
Betty is properly educated on the risks of
hypoglycemia and how to avoid this. Addi-
tionally, canagliflozin use should be maintained
for continued cardiovascular and renal
protection.

CONCLUSIONS

Due to its progressive nature, most people with
T2D will eventually require treatment intensi-
fication with injectable therapies, specifically
GLP-1 RAs and basal insulin [3, 4]. FRCs con-
sisting of both basal insulin and GLP-1 RA can
address the unmet medical need for targeting
both FPG and PPG in a simplified regimen [36].
Two such FRCs are approved by the Food and
Drug Administration and European Medicines
Agency for the treatment of T2D, iGlarLixi and
IDegLlira [10-13]. The LixiLan clinical trials
demonstrated robust glycemic benefits with
iGlarLixi versus basal insulin or GLP-1 RA alone
in individuals with or without a history of
injectable therapy [14, 15, 18, 41]. Additionally,
iGlarLixi mitigated the level of weight gain
associated with initiation and titration of basal
insulin and provided comparable risk of hypo-
glycemia compared with iGlar. Incidence of GI
AEs were also lower with iGlarLixi compared
with Lixi alone. iGlarLixi provided a good
option for intensification of GLP-1 RA therapy
[15], even in people with long-standing diabetes
[32], who may have decreased B-cell function
[42]. This may be due to the use of a short-act-
ing GLP-1 RA (Lixi), whose primary mechanism
of action is slowing of post-prandial gastric
emptying rather than insulinotropic effects on
B-cells (as is the case for long-acting GLP-1 RAs)
[7, 43]. Recent evidence suggests that avoiding
hyperglycemia improves cardiovascular out-
comes in people with T2D [44]. Intensifying
therapy in individuals inadequately controlled
on their previous therapeutic regimens with
iGlarLixi can provide robust glycemic reduc-
tions, including PPG reductions, while provid-
ing a similar hypoglycemia risk profile to that of
basal insulin, and may potentially help improve
cardiovascular outcomes in patients with T2D.
In conclusion, the FRC of iGlar and Lixi pro-
vides a patient-centric, easy-to-use, treatment
approach with robust glucose-lowering efficacy,
a low incidence of hypoglycemia, and mitiga-
tion of weight gain and nausea compared with
separate initiation of basal insulin or GLP-1 RA,
respectively [9].
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