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ABSTRACT

The progressive nature of type 2 diabetes (T2D)
means that many patients will require basal
insulin therapy at some point in the course of
the disease due to b-cell failure. As basal insulin
primarily targets fasting plasma glucose,
patients may still experience considerable
postprandial glucose excursions and therefore
require an additional agent to achieve good
glycemic control. Glucagon-like peptide-1
receptor agonists (GLP-1 RAs) provide an alter-
native to prandial insulin, with the benefits of
fewer daily injections, and a lower risk of
hypoglycemia and weight gain. Two fixed-ratio

combinations (FRCs) of basal insulin and a GLP-
1 RA are now available in the USA and the EU:
insulin glargine ? lixisenatide (iGlarLixi) and
insulin degludec ? liraglutide (IDegLira).
Titratable FRCs are suitable for most patients
with T2D and can help to simplify treatment
regimens into one daily injection, potentially
aiding in patient adherence. The complemen-
tary modes of action of the two components
target seven of the many known pathophysio-
logic defects in T2D. FRCs have demonstrated
enhanced glycemic control compared with their
constituent components alone, comparable risk
of hypoglycemia compared with basal insulin
alone, and better tolerability compared with the
GLP-1RA component alone due to the slower
titration. In this article, we discuss the advan-
tages of FRCs over multiple daily injections,
present case studies of typical patients who
could benefit from FRC therapy, and outline
practical considerations for the initiation of
FRC therapy in clinical practice.
Funding Sanofi.

Keywords: Glucagon-like peptide-1 receptor
agonists; Insulin; Patient compliance; Type 2
diabetes

Enhanced digital features To view enhanced digital
features for this article go to https://doi.org/10.6084/
m9.figshare.7491221.

L. Perreault (&)
Division of Endocrinology, Metabolism and
Diabetes, University of Colorado Anschutz Medical
Campus, Aurora, CO, USA
e-mail: Leigh.Perreault@ucdenver.edu

H. Rodbard
Endocrine and Metabolic Consultants, Rockville,
MD, USA

V. Valentine
Clinica La Esperanza, Albuquerque, NM, USA

E. Johnson
Department of Family and Community Medicine,
University of North Dakota School of Medicine and
Health Sciences, Grand Forks, ND, USA

Adv Ther (2019) 36:265–277

https://doi.org/10.1007/s12325-018-0868-9

http://dx.doi.org/10.6084/m9.figshare.7491221
http://dx.doi.org/10.6084/m9.figshare.7491221
http://dx.doi.org/10.6084/m9.figshare.7491221
http://dx.doi.org/10.6084/m9.figshare.7491221
https://doi.org/10.1007/s12325-018-0868-9
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-018-0868-9&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-018-0868-9&amp;domain=pdf


INTRODUCTION

Many patients with type 2 diabetes (T2D) will
eventually require basal insuli, due to the pro-
gressive nature of the disease [1]. While lifestyle
modification remains central in managing T2D,
consideration of initiation of insulin therapy
(possibly combined with other agents) is rec-
ommended in patients with T2D when they
have glycated hemoglobin (A1C) levels C 10%,
and/or are symptomatic, and/or have blood
glucose levels C 300 mg/dL [1]. Furthermore,
initiation of insulin therapy as part of dual
therapy is a recommended option for patients
with A1C[ 9.0% [1, 2]. Real-world data have
illustrated that the probability of patients
achieving glycemic goals diminishes with time,
with a substantial reduction if patients have not
reached their A1C goals within 12 months of
initiating basal insulin [3], underscoring the
importance of early and timely intensification
of therapy as needed. Early treatment with
multiple drug combinations has been identified
as key in prevention or slowing of b-cell failure,
while also addressing other pathophysiologic
abnormalities of T2D that have been shown to
contribute to T2D progression [4].

Despite the improved pharmacodynamics of
the newer basal insulin analogues, they are
targeted and titrated to fasting plasma glucose
(FPG) and, like other basal insulins, do not
address postprandial glucose (PPG) excursions
[5, 6]. Until recently, addition of one to three
daily injections of prandial insulin was the most
common option for targeting PPG excursions in
patients with uncontrolled T2D [6]. The associ-
ated side effects of weight gain and increased
hypoglycemia risk, as well as the increasing
treatment complexity of multiple daily injec-
tions, contribute to potentially detrimental
delays in advancement of therapy and can lead
to years of unnecessary hyperglycemia for
patients [6, 7]. The increased hypoglycemia risk
arising from the use of prandial insulin may at
least partly reflect the under-appreciated indi-
vidual variation in rates of gastric emptying,
which, if not taken into account, may lead to a
mismatch in carbohydrate intake and insulin
requirements [8]. The development of the first

glucagon-like peptide 1 receptor agonist (GLP-1
RA) in 2005 provided an alternative option for
control of PPG [9]. Recent trials have demon-
strated that short-acting GLP-1 RAs (such as
twice-daily exenatide or once-daily lixisenatide)
when added to basal insulin are non-inferior to
multi-dose prandial insulin glulisine for A1C
reduction while achieving this with lower rates
of hypoglycemia and less weight gain
[1, 10–12]. The addition of a GLP-1 RA to basal
insulin is currently recommended by the
American Diabetes Association and the Ameri-
can Association of Clinical Endocrinologists/
American College of Endocrinology guidelines
as one of the treatment intensification options
for patients with T2D uncontrolled on basal
insulin [1, 13] as a result of these key trials.

In addition to lifestyle modifications,
including changes in diet and exercise, treat-
ment guidelines generally recommend simpli-
fication of therapy to improve adherence
[2, 14]. Titratable fixed-ratio combinations
(FRCs) of basal insulin and a once-daily GLP-1
RA allow administration of both agents in a
single daily injection, increasing convenience
for the patient compared with the need for
multiple injections per day. Two US Food and
Drug Administration-approved, titratable FRCs
are currently available: iGlarLixi, a combination
of insulin glargine 100 units/mL and lixisen-
atide 33 lg/mL; and IDegLira, a combination of
insulin degludec 100 units/mL and liraglutide
3.6 mg/mL. By combining the complementary
antihyperglycemic effects of the component
agents, these treatments improve glycemic
control while minimizing the unwanted effects
of each individual component—hypoglycemia
and weight gain with basal insulin, and gas-
trointestinal (GI) effects with the GLP-1 RA. The
reduced rate of GI effects is thought to be rela-
ted to slower titration of the FRCs, which use
the basal insulin dose to advance titration
[15, 16]. Indirect comparisons suggest that
IDegLira reduces A1C slightly more (\0.5%)
than iGlarLixi [17, 18], but this may reflect dif-
ferences in the clinical trial designs or the rela-
tive effects of the two combinations on aspects
of hyperglycemia. Additionally, when differ-
ences in baseline characteristics of included
subjects were taken into account, the absolute
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difference in A1C change between the FRC and
comparator arms was similar across the two
trials. Although each FRC affects both FPG and
PPG [19, 20], in general lixisenatide (the short-
acting GLP-1 RA component in iGlarLixi) has a
more pronounced effect on reduction of PPG
excursions than liraglutide (the long-acting
GLP-1 RA component in IDegLira), due to the
more prominent effect of lixisenatide on slow-
ing of gastric emptying, compared with
liraglutide [21–23]. In contrast, greater effects
on FPG and A1C have been observed with
liraglutide than lixisenatide [24]. However, a
similar efficacy was observed for a dose–re-
sponse relationship in lixisenatide for once- and
twice-daily regimens, with the once-daily dos-
ing (at 20 lg) demonstrating the best efficacy-
to-tolerability ratio [25]. The FRC iGlarLixi was
designed as a once-daily product and twice-
daily dosing has not been tested for this
formulation.

In this article, we discuss the complementary
modes of actions of the two components of
FRCs, and their potential advantages over mul-
ti-injection treatments, with hypothetical case
studies illustrating the type of patients who may
gain the most from these therapies. This article
is based on previously conducted studies and
does not contain any studies with human par-
ticipants or animals performed by any of the
authors.

COMPLEMENTARY MODES
OF ACTION OF COMBINED BASAL
INSULIN AND GLP-1 RA THERAPY

Many clinicians are still unaware of the poten-
tial benefits of combination therapies early in
treatment [1, 13, 26, 27]. Titration of the basal
insulin dose is often the only treatment-inten-
sification option considered by clinicians,
which can lead to ‘‘over-basalization’’, increas-
ing the risk of hypoglycemia and weight gain
without gaining further benefits on glycemic
control [28]. This can lead to postprandial gly-
cemia remaining uncontrolled despite receiving
high doses of basal insulin [6]. One advantage of
combinations of two or more medications is
that they can address multiple

pathophysiologic defects through their differ-
ent modes of action.

Together, basal insulin and GLP-1 RAs target
seven of the many known pathophysiologic
defects seen in T2D [4, 29]. Basal insulin aims to
mimic the physiologic ongoing release of insu-
lin, regulating FPG between meals and over-
night [5]. This consistent background of insulin
acts on fat cells and the liver, decreasing lipol-
ysis in adipocytes, while inhibiting hepatic
glucose production [29]. GLP-1 RAs have a
complementary mode of action, acting primar-
ily on the pancreas and liver, stimulating insu-
lin secretion and suppressing glucagon
secretion in a glucose-dependent manner
[21, 29–31]. Secondly, they act on the brain and
GI tract, enhancing satiety signals and slowing
gastric emptying [21].

ADVANTAGES
OF TITRATABLE FRCS OF BASAL
INSULIN AND GLP-1 RAS

In clinical trials, FRCs have demonstrated
enhanced glycemic control compared with their
constituent components alone. For example,
several studies report that, in both insulin-naı̈ve
and insulin-experienced patients with T2D not
adequately controlled on their current treat-
ment, iGlarLixi and IDegLira resulted in greater
A1C reductions compared with the individual
insulin and GLP-1 RA components, without an
increase in risk of hypoglycemia; baseline A1C
levels in these trials were C 8.0% [15, 19, 32–34],
and IDegLira was as effective as a basal-bolus
regimen [35]. The benefits of FRCs versus com-
parators were evident regardless of patients’
baseline A1C or disease duration [36–38]. Key
clinical outcomes in these trials are summarized
in Table 1 [15, 19, 32, 33, 35, 39–42]. Overall,
patients who received an FRC had greater
improvement in A1C without an increase in
hypoglycemia or weight gain compared with
patients receiving optimized basal insulin, and
lower rates of GI effects versus patients receiving
a GLP-1 RA. In each of these trials, a greater per-
centage of patients in the iGlarLixi or IDegLira
groups achieved a target A1C of\ 7.0% com-
pared with the basal insulin or GLP-1 RA groups.
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Additionally, the FRCs reduced glycemic fluctu-
ations compared with their individual compo-
nents, so patients spent more time within target
range [43, 44].

Transient GI adverse events (AEs) including
nausea, vomiting, and diarrhea are common in
patients initiating GLP-1 RAs, and are often
cited as the main reason for treatment discon-
tinuation [45]. Clinical trial data indicate that
rates of GI AEs are lower with FRCs than for
individual GLP-1 RAs alone (Table 1) [11, 33]. In
insulin-naı̈ve patients, those receiving iGlarLixi
had lower rates of GI AEs (21.7%) than did those
receiving lixisenatide alone (36.9%) [19]; similar
lower rates of GI AEs occurred with IDegLira
than with liraglutide alone (Table 1) [33]. In
insulin-naı̈ve and insulin-experienced patients,
GI AEs with FRCs were mostly mild to moder-
ate, transient (occurring in the first 8–10 weeks
of treatment), and led to few permanent treat-
ment discontinuations (B 1.5% of patients dis-
continued FRC treatment due to GI AEs during
the trials) [15, 19, 32, 33]. The lower rate of GI
AEs may be in part due to the slower titration of
the GLP-1 RA dose, compared with when
administered alone [15, 16]. The effect of FRC
use on cardiovascular outcomes has not been
directly assessed. However, in randomized
clinical trials of the GLP-1 RA components, use
of lixisenatide and liraglutide did not increase
the risk of major cardiovascular events, and
liraglutide was associated with a reduction in
risk compared with placebo [46, 47]. Further,
insulin glargine [48] and insulin degludec [49]
have both been shown to be cardiovascularly
safe in their respective FDA-mandated CV out-
come trials.

Compared with alternatives such as basal-
bolus therapy or biphasic premixed insulins,
titratable FRCs are associated with the need for
less frequent blood glucose measurements using
self-monitoring of blood glucose (SMBG) or
continuous glucose monitoring due to their
lower risk of hypoglycemia [50]. Additionally,
compared with basal insulins alone, FRCs have
demonstrated a weight-mitigating effect,
resulting in weight neutrality or weight loss
sustained through at least 1 year of treatment
[15, 19, 32–34]. In the Lixilan trials, mean body
weight decreased by 0.3–0.7 kg in iGlarLixiT
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patients, compared with an increase of
0.7–1.1 kg in patients taking insulin glargine
100 U/mL alone [14, 19]. Similar findings were
observed for IDegLira in the DUAL program,
where studies directly comparing IDegLira with
its components (DUAL I and II) showed a
decrease in body weight of 0.5–2.7 kg, com-
pared with a weight gain of 0–1.6 kg in patients
on basal insulin alone (Table 1). These body
weight changes were not a result of GI AEs. FRCs
also have the practical advantages of being
titrated only to the FPG, eliminating the need
for multiple daily injections, and being admin-
istered using a pen device. This simplifies
treatment, which may potentially aid in
adherence [51–53], and can help reduce
patients’ resistance to advancing treatment,
which is often related to a fear of injections or
the need for multiple daily injections [7].
However, FRCs are not suitable for all patients.
For example, some patients may require a dif-
ferent ratio of basal insulin to GLP-1 RA, or
doses of basal insulin that are not available in
FRCs (see ‘‘Practical Considerations for FRC
Therapy’’). In these patients, separate injections
of GLP-1 RA and basal insulin may be suit-
able instead, depending on the individual
patient circumstances [52].

The potential for more effective A1C reduc-
tion without increased risk of hypoglycemia or
weight gain when compared with basal insulin
alone and fewer GI AEs compared with a GLP-1
RA alone makes FRCs a good option in people
with T2D uncontrolled with their current ther-
apy. In the following hypothetical case studies,
we illustrate some of the types of patients who
could benefit from treatment with FRCs.

CASE STUDIES

Case Study 1

The patient is a 70-year-old female weighing
75 kg (165 lbs), with a body mass index (BMI) of
27 kg/m2, and a 12-year history of T2D. At
diagnosis, her A1C was 9.4%, and she was star-
ted on metformin, with a personal A1C goal
of\ 7.0%. Despite being an older patient, a
tight A1C goal was considered appropriate,

based on her overall good health status and lack
of known complications. She was also referred
to a nutritionist and informed of appropriate
ways to increase her physical activity level, such
as participating in yoga classes or taking up
running. Her best A1C on metformin was 8.3%,
which was stable for several years. Approxi-
mately 4 years ago, her A1C had increased to
8.9%, and she was prescribed insulin glargine in
addition to metformin. She achieved an A1C of
7.5%, which would not go down further. Anal-
ysis showed that her FPG levels (110 mg/dL)
were within normal range, but she had large
PPG excursions of up to 210 mg/dL. Her physi-
cian transitioned her treatment to insulin glar-
gine (at bedtime) plus a once-daily GLP-1 RA
(before breakfast), and her A1C levels are now
stable at 7.0%, with PPG excursions below the
recommended 180 mg/dL. The patient cur-
rently takes 40 units/day insulin and 20 lg of
lixisenatide daily. She is generally accepting of
this form of therapy but would like to simplify
her treatment regimen.
• This patient is a good candidate for use of an

FRC to meet her goal of simplifying her
treatment regimen. As she already takes
insulin glargine and lixisenatide separately,
converting her treatment to iGlarLixi would
allow her to combine the two therapies into
one daily injection using a familiar pen
device. The doses of insulin and lixisenatide
she is using are within the range supplied in
the FRC pen (up to 60 units/day insulin
glargine and 20 lg lixisenatide), and she is
achieving her A1C goals with the combina-
tion of the two drugs.

• To transition patients from insulin glargine
to iGlarLixi, the patient’s current insulin
dose is used to determine the initial dose of
iGlarLixi; patients using 15 to\30 units/day
start iGlarLixi at 15 units/day and patients
using 30–60 units/day start treatment at 30
units/day. Currently using 40 units/day of
insulin, this patient would start the FRC at
30 units/day and then titrate upward or
downward by 2–4 units (depending on the
FPG) every week until she reaches the desired
target range.
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Case Study 2

The patient is a 55-year-old man weighing
95.5 kg (210 lbs), with a BMI of 30.1 kg/m2. He
had a myocardial infarction at age 53 and was
diagnosed with T2D 1 year ago, at which time
his A1C level was 11.2%. He was prescribed
insulin glargine plus metformin and given
advice on the benefits of lifestyle changes in
managing his T2D. At his most recent checkup,
he complained about gaining weight, and his
A1C level was still high at 8.4%, considerably
above his individualized A1C goal of\7.0%.
Although this patient has cardiovascular dis-
ease, his individual A1C goal was set at\7.0%
given his relatively young age. He currently
takes 50 units/day of insulin glargine, and
although he has not experienced it, he is con-
cerned about hypoglycemia because of its
potential effects on his job as a delivery man.
The patient was asked to record his SMBG
results, which, upon review, revealed that his
average FPG over 3 days was 191 mg/dL (with a
range of 120–250 mg/dL) and that he had PPG
values consistently exceeding 190 mg/dL after
meals. As he works in a high-pressure job, he is
very worried about managing a complex treat-
ment schedule with multiple injections per day.
• This patient has suboptimal glycemic con-

trol on basal insulin therapy alone. He is
concerned about the number of injections
that would be required with the addition of
prandial insulin, as well as additional weight
gain and increased hypoglycemia risk. Con-
sistent with his SMBG glucose levels, his A1C
levels are still markedly elevated, suggesting
that he may require additional therapy.

• At this point, a recommended option in
treatment guidelines is the addition of a
GLP-1 RA to improve glycemic control with
lower risk of hypoglycemia or weight gain
rather than the addition of bolus insulin.
Using the once-daily FRC may address his
concerns about additional injections, as well
as allay concerns about hypoglycemia and
weight gain, while helping him to achieve
better glycemic control. In clinical trials,
IDegLira provided significant reductions in
FPG (62 mg/dL at 26 weeks) in patients
already on basal insulin [30]. FPG reductions

with iGlarLixi were smaller (7.2 mg/dL at
30 weeks) [15].

• The maximum dose of insulin degludec
possible with IDegLira is 50 units/day, and
this patient may require a lower dose with
combined treatment. To switch a patient
from degludec 100 units/mL or another basal
insulin to IDegLira, an initial daily dose of 16
units is used, and titrated upward or down-
ward (based on FPG) every 3–4 days until
FPG is within target.

• Cardiovascular disease is a major contributor
to morbidity and excess mortality in patients
with T2D, making treatment effects on car-
diovascular health an important considera-
tion. The components of current FRCs have
been shown to reduce (liraglutide) or have a
neutral effect (lixisenatide) on cardiovascu-
lar risk in patients with T2D [46–49]. Given
his established history of atherosclerotic
cardiovascular disease, one may consider
liraglutide as the chosen GLP-1 RA as it has
a specific indication for reducing CV risk;
however, IDegLira does not carry this speci-
fic indication.

Case Study 3

The patient is a 65-year-old man weighing
100.4 kg (221.3 lbs; BMI: 28.2 kg/m2). He was
diagnosed with T2D 7 years ago, with an A1C of
8.2% at diagnosis. He was advised to introduce
low-impact exercise into his weekly schedule
and to review his diet with a nutritionist. He
was initially treated with metformin and
attained an A1C of 7.4% on 1200 mg/day, but
could not tolerate a higher dose of metformin
due to GI AEs. At that point, a dipeptidyl pep-
tidase-4 (DPP-4) inhibitor was added to his
treatment, and he attained his individualized
A1C target of 7.0%. This target was considered
suitable for this patient as he does not have any
complications from his diabetes. Two years ago,
his A1C reached 7.8%, and he admitted that he
forgot to take one or more of his pills several
times a week. At that point, his clinician added
insulin glargine. His current regimen is insulin
glargine 40 units/day, metformin, and a DPP-4
inhibitor (not as combined presentation), but
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his A1C remains elevated at 7.4%. SMBG reveals
that his FPG is well controlled (107 mg/dL), but
his PPG frequently reaches 250 mg/dL after
midday meals. He complains about the number
of pills he takes and does not want more injec-
tions to further complicate his treatment.
• This patient currently needs to manage a

complicated combination of medications for
his diabetes, which has impacted his treat-
ment adherence and led to poor glycemic
control despite multiple effective medica-
tions. Almost all older adults have comorbid
conditions, such as hypertension and dys-
lipidemia, and more than half are estimated
to combine multiple oral treatments for
these conditions, adding to their daily pill
count and/or confusion [54, 55]. Polyphar-
macy due to multimorbidity should be a
consideration in establishing or advancing a
diabetes treatment regimen [1].

• The patient would likely benefit from tran-
sitioning to an FRC, which would combine
basal insulin (which he is already injecting
once a day) and a GLP-1 RA. Because DPP-4
inhibitors and GLP-1 RAs both target the
incretin response, he would discontinue the
DPP-4 inhibitor, which would simplify his
oral treatment regimen without sacrificing
glycemic control. Using iGlarLixi would
more effectively target his PPG excursions
and improve glycemic control without
incurring weight gain or an increased risk
of hypoglycemia.

Case Study 4

The patient is a 55-year-old woman who weighs
71.2 kg (157 lbs) with a BMI of 23.2 kg/m2. She
has a 4-year history of T2D. At diagnosis, her
A1C was 10.1%, and she was started on met-
formin and insulin degludec and advised to stop
smoking. Since starting on basal insulin, she has
gained 2.5 kg (5.5 lbs), but was able to reduce
her A1C to 6.9% (personalized A1C tar-
get:\ 7.0%, based on the patient being active
without co-existing complications) on 45
units/day of insulin degludec and 1500 mg/day
of metformin. However, she experienced
symptoms of hypoglycemia at night on several

occasions (on one occasion, SMBG was 68 mg/
dL) and decided to reduce her insulin dose on
her own accord. At her most recent visit, her
A1C level remained above target at 7.5%, and
she admitted to taking less insulin—30 uni-
ts/day instead of the initially prescribed 45
units/day. Therefore, her physician recom-
mended that she intensify her treatment. The
patient, a dancer, is concerned that this inten-
sification of her treatment will lead to further
weight gain and increased risk of hypoglycemia,
which may compromise her career. Her physi-
cian recommended switching to an FRC of basal
insulin combined with a GLP-1 RA, telling her
that the addition of the GLP-1 RA will improve
her glycemic control, but informed her about
the potential for GLP-1 RAs to cause GI AEs. The
patient is now concerned about whether she
will still be able to perform if these side effects
are severe or long-lasting.
• This patient is a candidate for a titrat-

able FRC, because she could benefit from
the additional glycemic control and the
simple, once-daily administration. Using an
FRC would address her concerns regarding
weight gain and a possible increased risk of
hypoglycemia. In clinical trials, a higher
percentage of patients achieved glycemic
goals without experiencing hypoglycemia
or weight gain with FRCs versus optimized
basal insulin or a GLP-1 RA alone
[15, 19, 32, 33] or versus a basal-bolus
regimen [35].

• FRCs have additionally demonstrated
reduced risk for GI AEs compared with their
component GLP-1 RA, while maintaining
similar or improved levels of glycemic con-
trol [16], and are therefore particularly suit-
able for patients like this woman who are
concerned about side effects.

PRACTICAL CONSIDERATIONS
FOR FRC THERAPY

Clinicians often delay treatment intensification
when patients do not achieve glycemic targets,
despite the demonstrated benefits of achieving
glycemic control in the early stages or the
decreasing likelihood of achieving glycemic

272 Adv Ther (2019) 36:265–277



control on inadequate therapy as time goes by
[3, 4, 7, 56]. Post hoc analyses of the LixiLan-L
trial indicated that, irrespective of the initial
A1C levels, titratable FRCs can be an effective
treatment option for achieving treatment goals
more quickly, and for controlling A1C levels
without increasing the risk of hypoglycemia
[37, 57].

Although the components and available
doses of titratable FRCs of basal insulin and
GLP-1 RAs may not be suitable for all patients,
FRCs are considered to be appropriate for
approximately 80% of patients with T2D [58].
Patients making the transition from insulin
glargine or insulin degludec to iGlarLixi or
IDegLira can continue to use a similar, familiar
pen. However, because the FRC pens have a
maximum daily insulin dose of 60 units for
iGlarLixi and 50 units for IDegLira, they are not
suitable for patients requiring higher daily basal
insulin doses (e.g., patients with severe insulin
resistance). Additionally, since IDegLira is con-
traindicated in patients with a personal or
family history of medullary thyroid carcinoma
and neither FRC has been studied in patients
with a history of pancreatitis, alternative ther-
apies are advised. Each FRC is approved for use
in patients with T2D uncontrolled on basal
insulin or a GLP-1 RA, and existing basal insulin
or GLP-1 RA treatment must be discontinued
before transitioning to an FRC [59, 60]. Because
the ratio of GLP-1 RA to basal insulin is fixed to
the insulin dose, an FRC may not be suitable for
patients who require a different GLP-1 RA to
basal insulin ratio.

CONCLUSIONS

Overall, titratable FRCs are considered to have a
better safety profile, with a lower risk of hypo-
glycemia and weight gain (with excellent like-
lihood of weight loss), when compared with
basal insulin alone. FRCs are also consistently
associated with reduced frequency of GI AEs
when compared with the GLP-1 RA component
alone, which is largely attributable to the slower
rate of up-titration of dosage. FRCs provide
effective glycemic control, with greater A1C
reductions than typically observed when basal

insulin or GLP-1 RAs are used alone, and
reduced PPG excursions. While not suitable for
all patients, FRCs provide an effective, safe,
convenient, single daily-dose option for many
patients with T2D, thereby simplifying the
treatment regimen, and thus potentially
improving long-term adherence to therapy.
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