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Abstract

Aims: To estimate the relative treatment effect of iGlarLixi (a fixed-ratio combination

of insulin glargine 100 U/mL plus lixisenatide) versus premixed insulin IDegAsp (insu-

lin degludec plus insulin aspart) in people with type 2 diabetes (T2D) who advanced

from basal insulin to iGlarLixi or IDegAsp in non-Asian studies.

Materials and Methods: Randomized controlled trials (RCTs) were identified in a sys-

tematic review by searching Embase (including congress abstracts from 2021 to

2023), MEDLINE® and CENTRAL on 10 October 2023. Treatment outcomes from

non-Asian RCTs for people with T2D previously treated with basal insulin, who

switched to iGlarLixi or IDegAsp, were compared using a network meta-analysis

(NMA). Data analysis was performed using R, version 4.0.2.

Results: The NMA included four RCTs (N = 2535). The results of the NMA showed

that iGlarLixi (n = 810) was associated with a significantly greater reduction in HbA1c

versus IDegAsp (n = 454) (mean difference [MD]: �0.39 [95% credible interval, CrI:

�0.58, �0.21] %-units). iGlarLixi was also associated with a significantly greater likeli-

hood of achieving an HbA1c of <7.0% (risk ratio: 1.42, 95% CrI: 1.18, 1.71). A greater

reduction in postprandial glucose was observed with iGlarLixi versus IDegAsp (MD:

�1.38 [95% CrI: �2.15, �0.63] mmol/L). A body weight benefit that favoured iGlarLixi

versus IDegAsp was documented (MD: �1.54 [95% CrI: �2.26, �0.84] kg). Hypogly-

caemia evaluation was inconclusive due to definitional differences between trials.

Conclusions: Once-daily iGlarLixi was associated with superior blood glucose control

and body weight benefit compared with IDegAsp in insulin-experienced populations

with T2D in non-Asian RCTs.
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1 | INTRODUCTION

In 2021, it was estimated that 537 million adults (aged 20–79 years)

had diabetes, with over 90% of these having type 2 diabetes (T2D).1

Type 2 diabetes is a chronic, progressive disease characterized by the

continuing loss of islet β-cell function.2 The American Diabetes Asso-

ciation (ADA) and the European Association for the Study of Diabetes

(EASD) consensus statements recommend a glycated haemoglobin

(HbA1c) target of <7.0% for most adults with T2D.3 With progression,

the introduction of injectable therapies is usually required for people

with inadequate glycaemic control when using oral antihyperglycae-

mic drugs (OADs). For people with T2D that continue to have an

HbA1c above target, despite the use of basal insulin, therapy

advancement with the addition of a glucagon-like peptide-1 receptor

agonist (GLP-1 RA) or prandial insulin may be recommended, in partic-

ular to improve postprandial glucose (PPG) control.4,5 These combina-

tion therapies can be delivered via separate injections or, for user

convenience, in one combined preparation.6

iGlarLixi, a once-daily, fixed-ratio combination of insulin glargine

100 U/mL (iGlar; a once-daily basal insulin) and the GLP-1 RA, lixise-

natide (Lixi), has been shown to result in improved glycaemic control

versus its individual components in both insulin-naïve and insulin-

experienced people with T2D.6–8 iGlarLixi has also demonstrated

improved glycaemic control, weight benefit and reduced risk of hypo-

glycaemia versus the premixed insulin, biphasic insulin aspart 30/70

(BIAsp 30), in people with T2D suboptimally controlled on basal insu-

lin plus OADs.9 The combination of basal insulin and GLP-1 RA pro-

vides effective glycaemic control and mitigates body weight gain and

the risk of hypoglycaemia that are associated with insulin therapy.6

IDegAsp is a once- or twice-daily premixed insulin, combining

prandial insulin aspart (IAsp) with basal insulin degludec (IDeg; a long-

acting insulin analogue [>24 h]) at a ratio of 30:70.10 Phase 3 clinical

trials have shown that IDegAsp was non-inferior in terms of glycaemic

control in comparison with basal insulin glargine,10 premixed insulin

BIAsp 3011 and a meal-time plus basal-bolus regimen (IAsp and IDeg

in separate injections).2,12 In addition, IDegAsp demonstrated a body

weight benefit and less hypoglycaemia versus BIAsp 30,11 and a simi-

lar body weight change and increased rate of hypoglycaemia versus

iGlar.10

The clinical outcomes of iGlarLixi and IDegAsp have previously

been compared in people with T2D uncontrolled on prior OADs or

basal insulin in both global and Japanese populations in a systematic

literature review (SLR) and subsequent network meta-analysis

(NMA), based upon eight randomized-controlled trials (RCT).13 The

results suggested that iGlarLixi offered improvements in glycaemic

efficacy and body weight change versus IDegAsp, although with

increased rates of gastrointestinal intolerance, and that iGlarLixi may

be beneficial in people with T2D who require both basal and meal-

time intervention. The comparison of rates of hypoglycaemia was

inconclusive due to differences in the definition among the included

trials.

The recent phase 3b Soli-D RCT compared the efficacy and safety

of iGlarLixi versus IDegAsp in insulin-naïve Chinese people with

T2D.14 The results showed that iGlarLixi was associated with both

non-inferior and superior reductions in HbA1c, a body weight benefit

and lower hypoglycaemia event rates versus IDegAsp.14 There are

currently no direct comparisons in non-Asian people who have

received treatment with basal insulin. Insulin-naïve, Asian populations

may exhibit different clinical characteristics from those of insulin-

experienced, non-Asian populations.15 In addition, the ratio of iGlar

and Lixi in the iGlarLixi pen-injector used in Chinese and Japanese

populations differs from the ratio used in non-Asian populations.16,17

This allows for the optimization of the Lixi dose whilst accommodat-

ing different insulin dose requirements in the respective

populations.9,15–17 Therefore, an updated NMA was indicated to com-

pare iGlarLixi versus IDegAsp in non-Asian studies comprising insulin-

experienced populations to support the use of iGlarLixi in these

populations.

Accordingly, the objective of the present study was to update the

previous systematic literature review and conduct an NMA to esti-

mate the relative treatment effect of iGlarLixi versus IDegAsp in

populations with T2D inadequately controlled with basal insulin.

2 | MATERIALS AND METHODS

2.1 | Systematic literature review

Searches were conducted in MEDLINE®, the Cochrane Controlled

Register of Trials (CENTRAL) and Embase (for journal articles and con-

gress abstracts from the ADA, EASD, American Association of Clinical

Endocrinology [AACE] and International Diabetes Federation [IDF]

between 2021 and 2023) on 10 October 2023 using predefined

search strategies (Tables S1–S3) to identify recently published RCTs.

The eligibility criteria for the SLR included RCTs evaluating iGlar-

Lixi or IDegAsp compared with OADs, meal-time insulin (rapid-acting

and short-acting insulin), basal insulin (intermediate-acting and

longer-acting insulins), premixed insulin (e.g., BIAsp 30) or GLP-1 RA

in populations with T2D inadequately controlled with previous

glucose-lowering therapies. Only non-Asian RCTs were included.

Treatment outcomes from non-Asian studies in populations with

T2D who advanced from basal insulin to iGlarLixi or IDegAsp were

compared using an NMA.

2.2 | Outcomes

Efficacy outcomes included change from baseline in HbA1c, the pro-

portion of people reaching <7.0% HbA1c, venous fasting plasma glu-

cose (FPG) tested in a clinic, pre- and post-breakfast, lunch and

dinner, self-monitored plasma glucose (SMPG), bedtime SMPG, PPG,

PPG excursion, insulin dose and change in body weight.

Adverse effect outcomes compared by the NMA included rates

of documented hypoglycaemia (between <54 and <56 mg/dL), severe

hypoglycaemic events, the risk of at least one adverse event (AE) and

serious AEs (SAEs).
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2.3 | Data analysis

Bayesian NMAs were conducted according to the National Institute

for Health and Care Excellence (NICE, UK) Decision Support Unit

(DSU) Technical Support Document 2 (TSD 2).18 Network meta-

analyses were performed using three-chain Markov Chain Monte

Carlo simulations implemented in OpenBUGS (v3.2.3; Medical

Research Council, Biostatistics Unit, Cambridge, UK). Separate Bucher

indirect treatment comparisons were conducted, comparing iGlarLixi

with once-daily and twice-daily IDegAsp as sensitivity analyses. Data

analysis was performed using R (version 4.0.2; The University of

Auckland, New Zealand). Model selection and inconsistency were

evaluated using the methodology recommended by the National Insti-

tute for Health and Care Excellence (NICE; Table S4).18

For each NMA, point estimates comparing iGlarLixi and IDegAsp

were calculated with 95% credible intervals (CrI). For continuous out-

comes, the mean difference (MD) between the two treatments

was calculated, whereas for dichotomous outcomes, the risk ratio was

reported. The statistical significance of the difference in risk ratio or

MD between each pair of arms was assessed at the 0.05 level by

determining whether the 95% CrI included 0 for continuous outcomes

and 1 for dichotomous outcomes. Missing standard deviations for

continuous outcomes were imputed by conservatively assuming that

these were equal to the largest standard deviation in the

evidence base.

Due to the differences between the included trials in reporting

PPG levels (with some trials using self-monitored reporting and others

using standardized meal test), PPG and PPG excursions were analysed

based on SMPG curves to ensure the validity of comparisons.

As some included trials reported insulin dose in U/kg/day and

others in U/day, for the purposes of data analyses, U/kg were con-

verted to U/day by calculating the mean weight at follow-up as base-

line weight plus change in weight and multiplying this by the final

weight-adjusted insulin dose. Standard deviation was treated as miss-

ing for the trials for which this conversion was utilized.

3 | RESULTS

3.1 | Study selection

In total, 430 publications were identified, of which 64 publications

were assessed for eligibility and 18 publications, pertaining to nine

unique RCTs, were subsequently included. The updated SLR identified

seven new RCTs relevant to the comparison of iGlarLixi with IDegAsp

(regardless of geographical region or prior insulin exposure), in addi-

tion to the eight that were included in the previous NMA,13 giving a

total of 15 RCTs (Table S5).

Reconciling with the evidence base from the original SLR,13 a

total of 15 unique RCTs were identified for a global NMA. Of these

15 RCTs, studies that were conducted entirely in Asia (LixiLan JP-

O1,19 LixiLan JP-O2,20 LixiLan JP-L,21 LixiLan-L-CN,22 LixiLan-O-

AP,23 BOOST INTENSIFY ALL,24 BOOST: JAPAN,25 and BOOST:

INTENSIFY PREMIX/ALL 2)26 were excluded. Studies that included

insulin-naïve participants were also excluded from this analysis

(LixiLan-O,8 BOOST,27 and BOOST: START 1),28 forming a network of

four RCTs (Figure 1 and Figure S1).

3.2 | Evidence base

Two trials evaluated the use of IDegAsp (one with iGlar as compara-

tor10 and one with BIAsp11). Two evaluated iGlarLixi (one with a com-

parator arm of iGlar7 and one with BIAsp9). Three of the four trials

had a treatment duration of 26 weeks (Kumar et al.,10 Fulcher et al.11

and Rosenstock et al.9), and the remaining trial had a duration of

30 weeks.7 All studies included participants from intercontinental

populations (Table S5).7,10,11,29 All 2535 participants from the four

RCTs were included in the NMA, of whom 810 received iGlarLixi and

454 received IDegAsp.

All four RCTs were open label due to the use of bespoke pre-filled

pen injectors and were of 26–30 weeks in duration. Randomization

was concealed in Aroda et al.,7 but the methodology is not reported in

the other studies. In commercial RCTs, it is common for the laboratory

estimation of HbA1c to be blinded to investigators, though this was

not confirmed for any of the four RCTs included.7 Other outcomes

(e.g., SMPG, hypoglycaemia and insulin dose) were participant-

reported, and body weight was likely investigator-measured. The

BIAsp 30iGlar

IDegAsp

iGlarLixi

Rosenstock et al. 2021Aroda et al. 2016

Kumar et al. 2017 Fulcher et al. 2014

F IGURE 1 Diagram of the relationships between treatments in
the included studies. Both iGlarLixi and IDegAsp are compared with
BIAsp 30 and iGlar. Four non-Asian studies evaluated treatment in the
insulin-experienced population and were thus eligible for inclusion in
the updated network meta-analysis. BIAsp 30, biphasic insulin aspart
30/70; IDegAsp, a premixed insulin of insulin degludec and insulin
aspart; iGlar, insulin glargine 100 U/mL; iGlarLixi, a fixed-ratio
combination of insulin glargine 100 U/mL.
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primary end-point was defined in all four RCTs. Discontinuation rates

were low in the iGlarLixi studies, but there was greater leeway for bias

in the IDegAsp studies. Kumar et al.10 reported that discontinuation

was higher in the IDegAsp arm, and Fulcher et al.11 reported that dis-

continuation was higher in the comparator arm (BIAsp 30).

The baseline characteristics of the patient populations of the four

trials included in the NMA are summarized in Table 1. Across the

four trials, age, sex and body mass index (BMI) were generally similar,

with mean age ranging from 58 to 60 years, the proportion of female

participants ranging from 43%–53% and BMI from 29.3 to 31.1 kg/

m2. There were minor differences in baseline HbA1c and fasting

plasma glucose (FPG) levels, with the greatest level of variation

between any two studies equivalent to one standard deviation (0.5%

for HbA1c and 1.5 mmol/L for FPG).

In three of the four included trials,7,9,10 iGlarLixi or IDegAsp was

administered once daily before a meal. In Kumar et al.,10 IDegAsp

was most commonly injected with the main evening meal (60.2%), fol-

lowed by lunchtime (18.6%) and breakfast (11.5%). In Aroda et al.,7

iGlarLixi was injected within 1 h before breakfast, and in Rosenstock

et al.,9 iGlarLixi was injected within 1 h before a meal (preferably the

same meal each day).

A twice-daily administration schedule at breakfast and the main

evening meal was used in one IDegAsp trial (Fulcher et al. 201411;

Table S6). Each trial utilized a different titration algorithm, as

described in Table S6. iGlar was administered once daily in two

trials,7,10 whereas BIAsp was administered twice daily in two trials.9,11

Postprandial glucose measurements were taken 120 min

post-meal in the two trials that evaluated iGlarLixi7,9 and at 90 min post-

meal in the two trials with IDegAsp.10,11 In addition, PPG was measured

using a standardized meal test in Aroda et al.7 and was not assessed in

Rosenstock et al.9 In the IDegAsp trials, PPG was self-measured.

Details on prior basal insulin therapy in each study can be found

in the Supplementary material.

3.3 | Glucose control

The results of the NMA showed that iGlarLixi was associated with a

significantly greater reduction in HbA1c compared with IDegAsp

(mean difference [MD]: �0.39 [95% CrI: �0.58, �0.21] %-units;

Figure 2A). Indirect treatment comparisons showed that there was a

difference in HbA1c reduction between treatments when once-daily

iGlarLixi was compared with once-daily IDegAsp in iGlar comparison

studies (MD: �0.47 [95% CrI: �0.78, �0.16] %-units) or with

twice-daily IDegAsp in BIAsp studies (MD: �0.35 [95% CrI: �0.58,

�0.21] %-units). Treatment with iGlarLixi was also associated with a

significantly greater likelihood of achieving an HbA1c of <7.0% (risk

ratio: 1.42, 95% CrI: 1.18, 1.71) compared with IDegAsp. When iGlar-

Lixi was compared with once-daily IDegAsp via iGlar studies, the risk

ratio was 1.71 (95% CrI: 1.28, 2.30), and for twice-daily IDegAsp via

BIAsp studies, the risk ratio was 1.28 (95% CrI: 0.99, 1.66).

No difference was found for change in FPG between iGlarLixi and

IDegAsp (MD: 0.13 [95% CrI: �0.35, 0.62] mmol/L; Figure 3). iGlarLixi T
A
B
L
E
1

P
at
ie
nt

ch
ar
ac
te
ri
st
ic
s
at

ba
se
lin

e
ac
ro
ss

th
e
tr
ia
ls
in
cl
ud

ed
in

th
e
ne

tw
o
rk

m
et
a-
an

al
ys
is
.

P
o
pu

la
ti
o
n

T
re
at
m
en

t

du
ra
ti
o
n
(w

ee
ks
)

R
an

do
m
iz
ed

po
pu

la
ti
o
n
(n
)

In
te
rv
en

ti
o
n/

co
m
pa

ra
to
r

C
o
nc

o
m
it
an

t
th
er
ap

y

P
ar
ti
ci
p
an

t
b
as
el
in
e
ch

ar
ac
te
ri
st
ic
s

A
ge

(m
ea

n

±
SD

),
ye

ar
s

M
al
e/

fe
m
al
e
(%

)

H
b
A
1
c
(m

ea
n

±
SD

),
%

B
M
I(
m
ea

n

±
SD

),
kg

/m
2

K
um

ar
et

al
.

2
0
1
7
1
0

B
O
O
ST

:

IN
T
E
N
SI
F
Y

B
A
SA

L

In
te
rn
at
io
na

l,
in
su
lin

-

pr
et
re
at
ed

(9
co

un
tr
ie
s)

2
6

4
6
5

ID
eg

A
sp
/i
G
la
r

M
et
fo
rm

in
±

pi
o
gl
it
az
o
ne

±
D
P
P
4
i

5
7
.8

±
9
.5

5
8
.4

±
1
0
.1

5
9
/4

1

5
5
/4

5

8
.3

±
0
.8

8
.4

±
1
.0

3
0
.1

±
5
.1

3
0
.1

±
5
.3

F
ul
ch

er
et

al
.

2
0
1
4
1
1

B
O
O
ST

:I
nt
en

si
fy

P
re
m
ix
1

In
te
rn
at
io
na

l,
in
su
lin

-

pr
et
re
at
ed

(1
0
co

un
tr
ie
s)

2
6

4
4
7

ID
eg

A
sp
/B

IA
sp

3
0

M
et
fo
rm

in
±

pi
o
gl
it
az
o
ne

±
D
P
P
4
i

5
8
.7

±
9
.9

5
8
.8

±
9
.8

5
8
/4

2

5
4
/4

6

8
.3

±
0
.8

8
.4

±
0
.9

2
9
.6

±
4
.6

2
9
.0

±
4
.9

A
ro
da

et
al
.2

0
1
6
7

Li
xi
La
n-
L

In
te
rn
at
io
na

l,
in
su
lin

-

pr
et
re
at
ed

(1
8
co

un
tr
ie
s)

3
0

7
3
6

iG
la
rL
ix
i/
iG
la
r

M
et
fo
rm

in
5
9
.6

±
9
.4

6
0
.3

±
8
.7

4
5
/5

5

4
9
/5

1

8
.1

±
0
.7

8
.1

±
0
.7

3
1
.3

±
4
.3

3
1
.0

±
4
.2

R
o
se
ns
to
ck

et
al
.

2
0
2
1
9

So
liM

ix

In
te
rn
at
io
na

l,
in
su
lin

-

pr
et
re
at
ed

(1
7
co

un
tr
ie
s)

2
6

8
8
7

iG
la
rL
ix
i/
B
IA
sp

3
0

M
et
fo
rm

in
±
SG

LT
2
i

5
9
.8

±
1
0
.3

5
9
.8

±
1
0
.0

5
1
/4

9

4
9
/5

1

8
.6

±
0
.7

8
.6

±
0
.7

2
9
.7

±
4
.7

3
0
.0

±
5
.1

B
IA
sp

3
0
,b

ip
ha

si
c
in
su
lin

as
pa

rt
3
0
/7

0
;B

M
I,
bo

dy
m
as
s
in
de

x;
D
P
P
4
i,
d
ip
ep

ti
dy

lp
ep

ti
da

se
-4

in
hi
bi
to
r;
H
bA

1
c,
gl
yc
at
ed

ha
em

o
gl
o
bi
n;

ID
eg

A
sp
,a

pr
em

ix
ed

in
su
lin

o
f
in
su
lin

d
eg

lu
d
ec

an
d
in
su
lin

as
p
ar
t;
iG
la
r,
in
su
lin

gl
ar
gi
n
e

1
0
0
U
/m

L;
iG
la
rL
ix
i,
a
fi
xe

d-
ra
ti
o
co

m
bi
na

ti
o
n
o
f
in
su
lin

gl
ar
gi
ne

1
0
0
U
/m

L
an

d
lix
is
en

at
id
e;

SD
,s
ta
nd

ar
d
de

vi
at
io
n;

SG
LT

2
i,
so
di
um

-g
lu
co

se
co

-t
ra
ns
po

rt
er
-2

in
h
ib
it
o
r.

HOME ET AL. 3413

 14631326, 2025, 6, D
ow

nloaded from
 https://dom

-pubs.onlinelibrary.w
iley.com

/doi/10.1111/dom
.16360 by A

cibadem
 M

ehm
et A

li A
ydinlar U

niversitesi, W
iley O

nline L
ibrary on [20/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



compared with IDegAsp was associated with greater reductions in

PPG (MD: �1.38 [95% CrI: �2.15, �0.63] mmol/L), post-breakfast

SMPG (MD: �2.47 [95% CrI: �3.24, �1.71] mmol/L), pre-lunch

SMPG (MD: �1.79 [95% CrI: �2.49, �1.10] mmol/L) and post-lunch

SMPG (MD: �1.91 [95% CrI: �2.68, �1.15] mmol/L). No difference

was found in post-dinner SMPG (MD: 0.22 [95% CrI: �0.71, 1.14]

mmol/L) and bedtime SMPG (MD: 0.19 [95% CrI: �0.85, 1.20] mmol/

L). No difference was found for change in PPG excursion, pre-

breakfast and pre-dinner SMPG between iGlarLixi and IDegAsp.

3.4 | Body weight

Results of the NMA suggested a difference in body weight change

between treatment groups favouring iGlarLixi versus IDegAsp (MD:

�1.5 [95% CrI: �2.3, �0.8] kg; Figure 2B).

3.5 | Insulin dose

The final insulin dose across the studies ranged between 46.7 and

97.3 U/day. Insulin doses were lower at study end in the iGlarLixi

arms compared with IDegAsp arms of the included trials (MD: �5.1

[95% CrI: �8.5, �1.7] U/day; Figure 2C). The post hoc indirect treat-

ment comparisons showed that this difference appeared to be depen-

dent on whether iGlarLixi was compared with once-daily IDegAsp via

iGlar (MD: 0.0 [95% CrI: �4.7, 4.7] U/day) or twice-daily IDegAsp

via BIAsp (MD: �11.0 [95% CrI: �16.1, �6.0] U/day).

3.6 | Hypoglycaemia

The definition of documented hypoglycaemia and severe hypoglycae-

mia differed between the four trials; details are given in Table S7.

(A)

(B)

(C)

HbA1c (%)

Body weight (kg)

Insulin dose (U/day)

Favours iGlarLixi

–0.6 –0.4 –0.2 0.2 0.4 0.60

–3 –2 –1 1 2 30

–9 –6 –3 3 6 90

Favours IDegAsp

Favours iGlarLixi Favours IDegAsp

Favours iGlarLixi Favours IDegAsp

–0.39 (–0.58, –0.21)

–1.5 (–2.3, –0.8)

–5.1 (–8.5, –1.7)

Outcome

Outcome

Outcome

Mean Difference of Change (%)

Mean Difference of Change (kg)

Mean Difference (U/day)

MD (95% Crl)

MD (95% Crl)

MD (95% Crl)

F IGURE 2 Treatment differences between iGlarLixi and IDegAsp in the insulin-experienced population for change in (A) HbA1c, (B) body
weight and (C) total insulin dose at end-of-study across trials included in the network meta-analysis. CrI, credible interval; HbA1c, haemoglobin
A1c; IDegAsp, a premixed insulin of insulin degludec and insulin aspart; iGlarLixi, a fixed-ratio combination of insulin glargine 100 U/mL and
lixisenatide; MD, mean difference; U, units.
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Further, the two trials that included a BIAsp control arm9,11 reported

different incidences of documented hypoglycaemia (12.9% vs. 68.9%)

and severe hypoglycaemia (0.5% vs. 7.2%; Table S7) in the BIAsp arms.

Similarly, the occurrence of severe hypoglycaemia differed

between the two trials using the iGlar control arms,7,10 with rates of

1.3% and 0.3% for iGlar. Comparisons between Aroda et al.7 and

other trials in the NMA could not be made for documented hypogly-

caemia for similar reasons. These unexplained ascertainment differ-

ences were judged to render further quantitative analysis unreliable.

3.7 | Adverse events

The risk ratio of experiencing at least one adverse event for iGlarLixi

versus IDegAsp was 1.08 (95% CrI: 0.85, 1.39). The current NMA

could not directly compare differences in the rates of individual cate-

gories of AEs. However, the studies included in this NMA report that

the most frequent AEs for iGlarLixi were nausea (for both studies)7,9;

additionally, nervous system disorders, infections and infestations,

vomiting and diarrhoea (for Aroda et al.7). The most commonly

reported AEs for IDegAsp included nasopharyngitis, upper respiratory

tract infection and headache (for both studies),10,11 and diarrhoea and

peripheral oedema in Kumar et al.10

There were insufficient data to make any comparisons of SAEs.

4 | DISCUSSION

The results of this NMA found that iGlarLixi was associated with sig-

nificantly greater HbA1c reduction and target achievement compared

with IDegAsp in populations from non-Asian studies who had previ-

ously received basal insulin therapy. iGlarLixi was also associated with

greater reductions in PPG and a modest but favourable body weight

change compared with IDegAsp. The final daily insulin dose was lower

with iGlarLixi compared with twice-daily IDegAsp in the BIAsp study

analysis. Ascertainment differences across the included studies pre-

vented the comparison of hypoglycaemia rates. While the risk of any

AE did not differ, iGlarLixi had a higher rate of gastrointestinal events,

as expected for a GLP-1 RA-containing product. Overall, this NMA

suggests that there may be a clinical benefit to advancing therapy

with iGlarLixi versus IDegAsp in populations from non-Asian studies

with T2D who previously received basal insulin.

The findings of the present analysis align with those previously

reported in an NMA that compared iGlarLixi and IDegAsp in wider

geographical and disease status populations,13 which suggested that

iGlarLixi resulted in greater reductions in HbA1c, favourable body

weight outcomes and greater target achievement versus IDegAsp.

The studies included in NMAs often overlap, which is true for the pre-

vious NMA and the NMA reported here; therefore, the findings

should not then be taken as statistically independent. Both found that

iGlarLixi was associated with greater improvements in seven-point

SMPG profiles compared with IDegAsp, most notably at breakfast and

lunchtime. This improvement in prandial glucose excursion may be

attributed to the different mechanisms of action of Lixi and iAsp; the

former exerts an early inhibitory effect on gastric emptying,30 while

the latter acts directly on glucose metabolism. The dose of the meal-

time component of IDegAsp is limited by the dose of basal insulin,31

therefore, a higher ratio of iAsp to IDeg may lead to lower prandial

excursions, perhaps at a cost of increased hypoglycaemia. However,

some methodological caution is advisable when interpreting the

–4 –3 –2 –1 21 3 40

Favours iGlarLixi

Endpoint

Change in FPG

Change in PPG

Change in PPG excursion

Change in pre-breakfast SMPG

Change in post-breakfast SMPG 

Change in pre-lunch SMPG 

Change in post-lunch SMPG

Change in pre-dinner SMPG

Change in post-dinner SMPG

Change in bedtime SMPG

Favours IDegAsp

Mean Difference of Change (mmol/L) MD (95% Crl)

0.13 (–0.35, 0.62)

–1.38 (–2.15, –0.63)

–0.47 (–1.19, 0.23)

–0.47 (–1.09, 0.13)

–2.47 (–3.24, –1.71)

–1.79 (–2.49, –1.10)

–1.91 (–2.68, –1.15)

–0.48 (–1.22, 0.25)

0.22 (–0.71, 1.14)

0.19 (–0.85, 1.20)

F IGURE 3 Mean differences in plasma glucose change from baseline between iGlarLixi and IDegAsp in the insulin-experienced population
from the trials included in the network meta-analysis. CrI, credible interval; FPG, fasting plasma glucose; IDegAsp, a premixed insulin degludec
and insulin aspart; iGlarLixi, a fixed-ratio combination of insulin glargine 100 U/mL and lixisenatide; MD, mean difference; PPG, postprandial
glucose; SMPG, self-monitored plasma glucose.
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results of this NMA due to the varied timing and measurement of

postprandial SMPG, differences in the timing of iGlarLixi and IDegAsp

injections and differences in the timing of IDegAsp injections between

the two IDegAsp trials included in this NMA.

Severe hypoglycaemia could not be compared in the current

study. The difference in incidence in the BIAsp arms between Rosen-

stock et al.9 (0.2%) and Fulcher et al.11 (3.1%) suggests ascertainment

differences and prevents further comparison of this metric to iGlarLixi

versus IDegAsp. This was also true for documented hypoglycaemia at

6.3% and 66.1% in the BIAsp arms. There is no other indication in the

data that the populations studied were responding differently.

Body weight gain can be a concern for people with T2D when

receiving insulin treatment.32 Recent treatment recommendations

have emphasized that body weight control should be a priority in the

management of T2D.3,33 In the present analysis, iGlarLixi was found

to be associated with a modest but favourable change in body weight

at weeks 26–30 (end-of-study). In both iGlarLixi trials included in this

analysis, iGlarLixi treatment led to a modest reduction in body weight

compared with iGlar7 and BIAsp 30,9 while a body weight increase

was reported in both IDegAsp trials.10,11 Overall, the findings are con-

sistent with reports of weight gain in comparisons of IDegAsp with

basal insulin,34,35 and body weight benefits with iGlarLixi treatment

compared with basal insulin and BIAsp 30.7,9,13,20,22,23,32 There was

also a lower total insulin dose at end-of-study for iGlarLixi when com-

pared with twice-daily IDegAsp.

The results of this NMA, restricted to non-Asian studies, are con-

sistent with the findings of a direct iGlarLixi versus IDegAsp RCT

(Soli-D), in insulin-naïve Chinese people with T2D.14 The Soli-D study

demonstrated improved glycaemic control, body weight benefit, a

greater proportion of participants at HbA1c target, lower total insulin

dose and lower incidence and event rate of hypoglycaemia, albeit with

an increased rate of gastrointestinal AEs.14 It is understood that the

pathophysiology of T2D differs between Asian populations and non-

Asian populations,15,36 and the ratio of iGlar and Lixi in the iGlarLixi

pen-injector used in Soli-D (maximum 40 U/day of insulin) differs

from that of the studies in the current NMA (maximum of 60 U/day

of insulin).16,17 Nevertheless, the similarity in results between the

present NMA and Soli-D may suggest that, at least qualitatively, the

clinical benefits of iGlarLixi versus IDegAsp are observed in both

insulin-naïve and insulin-experienced populations with T2D. Adverse

event profiles of iGlarLixi and IDegAsp are well known and have been

reported consistently in previous RCTs.7–10,12,28 Accordingly, the lack

of difference in risk ratio for AEs is unremarkable, and the rate of gas-

trointestinal events observed with iGlarLixi is consistent with class

effects for GLP-1 RAs.7,8,19,29,37 Serious adverse event rates could not

be usefully compared in the current study as larger studies would be

required.

A limitation of the presented NMA is that the heterogeneity of

the trials included may have contributed to the differing outcomes

observed in the analysis, an issue that is inherent in the methodology

of NMAs.38 In the present study, this limitation was most notable for

hypoglycaemia in the control arms of the ascertained studies. Hetero-

geneity between the trials may include differences in study design

and patient populations. For example, the four trials utilized differing

administration schedules and titration algorithms, which may have

contributed to the differences in glycaemic control, body weight

change, total insulin dose at end-of-study and hypoglycaemia. In addi-

tion, there was heterogeneity in how PPG was reported; PPG was

based on SMPG profiles rather than standardized meal test data, due

to the latter not being reported in Rosenstock et al., Kumar et al. and

Fulcher et al.9–11

Only a small number of trials (four) were eligible for inclusion in

the present NMA, which may not provide a comprehensive evidence

base, particularly given the aforementioned heterogeneity between

trials. In addition, all four of the included trials were open-label and

commercially funded, which may have led to bias in favour of the

novel therapy (iGlarLixi or IDegAsp), particularly for participant- and

investigator-measured secondary outcomes. However, any potential

bias should have been mitigated by a 26-week duration of study and

will have operated in favour of both iGlarLixi and IDegAsp versus the

common comparators in this NMA (iGlar and BIAsp 30). Unfortu-

nately, the potential bias in this NMA is unquantifiable and, therefore,

uncertain when comparing studies.

The robustness of the results, especially for final insulin dose and

glycaemic control, may be compromised by inconsistent reporting of

prior basal insulin use across the studies. While a 26–30-week study

period may reduce baseline biases, it is unknown whether differences

in basal insulin use can identify distinct populations with varying

responses. Without direct head-to-head trials comparing iGlarLixi and

IDegAsp in diverse populations, there is limited reliability of the find-

ings. Conducting prospective randomized head-to-head trials with

standardized outcome measures would be valuable for confirming

these findings.

Strengths of this analysis include that it was based on a rigorous

literature review and that the baseline characteristics between trial

participants were similar. In addition, the generalizability of the results

to non-Asian populations is strengthened by the fact that the NMA

comprised four global RCTs, excluding those conducted entirely

in Asia.

5 | CONCLUSIONS

Once-daily iGlarLixi was associated with superior blood glucose con-

trol and a modest body weight benefit compared with IDegAsp in

non-Asian studies, comprising insulin-experienced populations with

T2D. The evaluation of hypoglycaemia was uncertain due to defini-

tional and ascertainment differences of hypoglycaemia, while SAE

data was not available.
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