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The glucagon-like peptide-1 (GLP-1)
mimetics exenatide and liraglutide

(Victoza) are licensed for the treatment of
type 2 diabetes in combination with oral
agents and, for twice-daily exenatide
(Byetta) only, with insulin (see Table 1).
NICE recommends both in selected
patients as part of triple therapy (but
makes no recommendation for their use
with insulin); twice-daily exenatide is not
recommended as dual therapy but its
once-weekly formulation (Bydureon) and
liraglutide are.1–3

Lixisenatide
Lixisenatide (Lyxumia, Sanofi) is a GLP-1
mimetic licensed for the treatment of
adults with type 2 diabetes mellitus in

combination with oral glucose-lowering
drugs and/or basal insulin when these,
together with diet and exercise, do not
provide adequate glycaemic control.

The recommended dose is 10µg once
daily for 14 days, increasing to 20µg on
day 15. Like twice-daily exenatide, it
should be administered within an hour of
a main meal; liraglutide can be injected
independently of meal times (but at the
same time each day).

When adding lixisenatide to estab-
lished treatment, no dose adjustment of
metformin is necessary but the dose of
sulfonylurea and basal insulin may need
to be reduced. 

Dose adjustment is not necessary in
older patients (though experience in
those aged ≥75 is limited) or in those
with hepatic impairment or mild renal
impairment. 

Lixisenatide should be used with cau-
tion in patients with moderate renal
impairment and it is contraindicated in
those with severe renal impairment.

Clinical trials
Phase 3 trials of lixisenatide included
adults with type 2 diabetes with a
median age of 54–59 years and median
body mass index ranging from 29 to
33kg per m2.4 Mean HbA1c at baseline
was 8.0–8.5 per cent. The primary end-
point was the change in HbA1c after 24
weeks.

The effects on glycaemic control of
adding lixisenatide to established treat-
ment are summarised in Table 2.
Compared with placebo, lixisenatide
reduced HbA1c by 0.36–0.75 per cent and
at least doubled the proportion of
patients achieving glycaemic control
(HbA1c <7.0 per cent). 

In patients taking insulin (for about
three years), this was associated with a
mean reduction in insulin dose of 5.6U
(vs 1.9U with placebo) with or without
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KEY POINTS

n lixisenatide (Lyxumia) is a GLP-1 mimetic licensed for the
treatment of type 2 diabetes in combination with oral 
glucose-lowering drugs and/or insulin

n available as prefilled pens for subcutaneous injection; a month’s treatment at
20µg per day costs £54.14, less than exenatide (£68.24) or liraglutide (£78.48)

n in trials lasting 24 weeks, adjunctive lixisenatide reduced HbA1c by 0.36–0.75
per cent and at least doubled the proportion of patients achieving glycaemic
control (HbA1c <7.0 per cent) compared with placebo

n another 24-week study showed lixisenatide to be noninferior to twice-daily 
exenatide in reducing HbA1c

n as with other GLP-1 mimetics, the commonest adverse effects are nausea and
vomiting; these usually occur in the first three weeks, then diminish 

n lixisenatide may be preferred to twice-daily exenatide being noninferior, having
better tolerability and only requiring one daily injection
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Place in therapy
GLP-1 mimetics are now an established
treatment in the management of type 2
diabetes. 

As newer agents in this group have
become available a variety of differences
between them have been recognised: in

dosing frequencies from once daily to
once weekly; in formulation and delivery
devices (prefilled pens vs injections that
require mixing); reported differences in
side-effect profiles and tolerability;
reported variations in efficacy and
potency; and last but not least, differ-
ences in cost. 

Duration of action
The addition of lixisenatide, the most
recent agent in this group, has now high-
lighted a further difference: that, based
on pharmacokinetic and pharmaco -
dynamic profiles, GLP-1 mimetics can 
be divided into ‘longer’ acting (once-
weekly exenatide and liraglutide) and

metformin, and of 1.4U (vs 0.1U with
placebo) with or without a sulfonylurea.

In most trials, patients assigned to
placebo lost approximately 0.5–1.5kg in
weight compared with 1.7–2.6kg in
those taking lixisenatide. In patients
using insulin with or without a sulfony-
lurea as background therapy, weight
changed little with placebo (+0.06kg) but
was reduced by a mean of 0.38kg with
lixisenatide.

One 24-week study compared lixise-
natide with twice-daily exenatide as 
add-on therapy to metformin.4 Lixi -
senatide demonstrated noninferiority to
exenatide in HbA1c reduction, with a
decrease of 0.79 per cent compared with
0.96 per cent with exenatide (95% CI
0.033–0.297, meeting a predefined non-
inferiority upper CI margin of 0.4 per
cent). Weight loss was greater with exe-
natide (approximately 4 vs 3kg).

Adverse effects
As with other GLP-1 mimetics, the
adverse events most frequently reported
with lixisenatide were gastrointestinal (46
vs 25 per cent with placebo), notably nau-
sea (26 vs 6 per cent) and vomiting (11
vs 2 per cent).4,5 These effects usually
developed during the first three weeks
then diminished. 

In the comparison with exenatide,
the incidence of nausea was 25 per cent
with lixisenatide and 35 per cent with
exenatide.4

The incidence of symptomatic hypo-
glycaemia is increased when lixisenatide
is given in combination with other glu-
cose-lowering drugs (see Table 3) but was
lower with lixisenatide than exenatide
(2.5 vs 7.9 per cent).4 In all phase 3 trials,
severe symptomatic hypoglycaemia
occurred in 0.4 per cent of patients
treated with lixisenatide and in 0.2 per
cent of those taking placebo.
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Table 1. Summary of licensed uses of GLP-1 mimetics in adults with type 2 diabetes 

Twice-daily exenatide combination with metformin, sulfonylurea, thiazolidinedione,
metformin/sulfonylurea, metformin/thiazolidinedione

adjunctive therapy to basal insulin with or without
metformin and/or pioglitazone

Once-weekly combination with metformin, sulfonylurea, thiazolidinedione,
exenatide metformin/sulfonylurea, metformin/thiazolidinedione

Liraglutide combination with metformin, sulfonylurea, thiazolidinedione,
metformin/sulfonylurea, metformin/thiazolidinedione 

Lixisenatide combination with oral glucose-lowering medicinal products
and/or basal insulin 

Table 2. Summary of effects on glucose control of lixisenatide in phase 3 trials5

Background therapy Reduction in % HbA1C % pts achieving HbA1C <7%
lixisenatide placebo lixisenatide placebo

metformin 0.92 0.42 47.4 24.1
sulfonylurea +/- metformin 0.85 0.10 36.4 13.5
pioglitazone +/- metformin 0.90 0.34 52.3 26.4
insulin +/- metformin 0.74 0.38 28.3 12.0
insulin +/- sulfonylurea 0.77 0.11 35.6 5.2

Table 3. Incidence of symptomatic hypoglycaemia with lixisenatide4

In combination with Lixisenatide Placebo

metformin 7.0% 4.8%
metformin/sulfonylurea 22.0% 18.4%
sulfonylurea 22.7% 15.2%
sulfonylurea/basal insulin 47.2% 21.6%
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‘shorter’ acting (twice-daily exenatide and
lixisenatide). 

While it has been suggested that the
longer-acting agents have better tolera-
bility due to the absence of the rapid rise
and fall in GLP-1 concentrations, lixise-
natide – which only has a plasma half-
life of three hours – is better tolerated
and only needs to be administered once
a day when compared with exenatide
given twice daily. This is attributed to its
strong binding affinity for the GLP-1
receptor.1–3

Lowering postprandial glucose
The actions of lixisenatide on glycaemic
profiles are also interesting. A number of
clinical trials have shown that lixisenatide
lowers fasting plasma glucose and
reduces HbA1c compared to placebo, and
lixisenatide is deemed noninferior to exe-
natide in reducing HbA1c. However, it
appears to have a distinctly more signifi-
cant effect on postprandial glucose low-
ering when compared with liraglutide,
considered to be a longer-acting GLP-1
mimetic.4–6

It is possible that this effect on post-
prandial glucose lowering may allow it
to be used more effectively when the
HbA1c is not at target but only moder-
ately raised as the contribution of post-
prandial glucose to overall glycaemic
control is greater when the HbA1c is
lower.7 It may not be as effective when
the HbA1c is higher and fasting hypergly-
caemia is the greater contributor to the
raised HbA1c. It has been suggested
that one of the longer-acting GLP-1
mimetics may be more effective in this
situation.4

Lixisenatide has also been shown to
be effective in patients whose diabetes
is uncontrolled despite already being on
a basal insulin. The postprandial 
glucose-lowering effect has been pro-
posed as being beneficial in this situa-
tion, once the fasting hyperglycaemia
has been dealt with by the basal
insulin.8,9

Place in therapy
From a day-to-day clinical perspective,
in situations where twice-daily exen -
atide might be considered then the
data would suggest that lixisenatide
may be preferred in being noninferior
but having better tolerability and only
requiring one injection a day, which is
inherently better for adherence and
patient satisfaction. 

If liraglutide or once-weekly exe-
natide is the choice of treatment, then
currently there are not enough efficacy
or tolerability data to compare. There
is an acquisition cost-based argument
to be made, however, in that lixisen-
atide is 26–31 per cent less costly;
however, the cost-effectiveness argu-
ment is yet to be made against these
two agents. On-going trials should shed
some light on these issues over the
next few years.

Our own local experience, having
recently replaced exenatide twice daily
with lixisenatide, has been that it is well
tolerated and, as with other GLP-1 mimet-
ics, some patients show an early, exqui-
site response while others seem to show
none. Our numbers are too small to draw
any conclusions on efficacy as yet and,
as with the national audits for exenatide

and liraglutide, we will probably need a
national audit of lixisenatide to look at
real-life effects. 

Lixisenatide does, however, provide
us with a further option in our armamen-
tarium in battling the ever-increasing inci-
dence of type 2 diabetes.
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