
d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 209 (2024) 111604

Available online 5 March 2024
0168-8227/© 2024 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Consistent glycaemic efficacy and safety of concomitant use of iGlarLixi and 
sodium-glucose co-transporter-2 inhibitor therapy for type 2 diabetes: A 
patient-level pooled analysis of three randomised clinical trials 

Francesco Giorgino a,*, Cristian Guja b, Hasan Aydın c, Felipe Lauand d, Lydie Melas-Melt e, 
Julio Rosenstock f 

a Department of Precision and Regenerative Medicine and Ionian Area, Section of Internal Medicine, Endocrinology, Andrology and Metabolic Diseases, University of Bari 
Aldo Moro, Bari 70124, Italy 
b Department of Diabetes, Nutrition and Metabolic Diseases, Carol Davila University of Medicine and Pharmacy, Bucharest 030167, Romania 
c Department of Endocrinology, Yeditepe University School of Medicine, Istanbul 34724, Turkey 
d Sanofi, Paris 75017, France 
e Ividata Life Sciences, Levallois-Perret 92300, France 
f Velocity Clinical Research at Medical City, 75230 Dallas, TX, USA   

A R T I C L E  I N F O   

Keywords: 
Type 2 diabetes 
Glycaemic control 
GLP-1 RA 
SGLT2 inhibitor 
Hypoglycaemia 

A B S T R A C T   

Aims: Sodium glucose co-transporter 2 inhibitors (SGLT2is) and/or glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs) with proven cardio- and reno-protective benefits are recommended in people with type 2 diabetes 
(T2D) at high risk of cardiovascular disease, chronic kidney disease, and/or heart failure. This pooled analysis 
compared efficacy and safety outcomes of iGlarLixi with or without SGLT2is in people with T2D. 
Methods: This post hoc analysis evaluated outcomes in participants who were receiving an SGLT2i when initi-
ating iGlarLixi (SGLT2i users) and those who were not (SGLT2i non-users) in a pooled dataset from three trials: 
LixiLan-G (advancing from a GLP-1 RA), SoliMix and LixiLan ONE CAN (advancing from basal insulin). 
Results: Baseline characteristics were generally similar between 219 users and 746 non-users. Least squares mean 
changes in HbA1c from baseline to Week 26 were similar for users (− 1.2 % [95 % confidence intervals: − 1.4 %, 
− 1.1 %]) and non-users (− 1.2 % [− 1.2 %, − 1.1 %]). Changes in body weight, fasting glucose and post-prandial 
glucose were similar between groups, as were hypoglycaemic events. 
Conclusions: Pooled results from three studies of adults with T2D demonstrated that iGlarLixi provided similar 
clinically meaningful improvements in glycaemic control without increased hypoglycaemia risk, regardless of 
concomitant use of SGLT2is.   

1. Introduction 

Type 2 diabetes (T2D) is a complex, heterogeneous disease affecting 
a high proportion of people with a spectrum of comorbidities that may 
influence the optimal treatment pathway for each individual [1–3]. 
Cardiovascular and renal comorbidities, alongside other factors such as 
disease duration and patient preference, affect both the setting of gly-
caemic targets and choice of specific glucose-lowering medications, as 
advised by current American Diabetes Association (ADA) clinical 
guidelines [4]. Achieving sustained glycaemic control can be chal-
lenging and often requires multiple concomitant medications for its 

maintenance. Guidance supports advancing therapy for individuals not 
meeting their treatment goals, with the addition of oral anti-
hyperglycaemic drugs (OADs) or an injectable therapy such as a 
glucagon-like peptide 1 receptor agonist (GLP-1 RA), which may also be 
used in combination with insulin [5]. 

For people with T2D who live with, or are at risk of, cardiovascular 
disease, chronic kidney disease, and/or heart failure, current recom-
mendations indicate treatments that not only lower HbA1c levels but 
also provide cardio- and reno-protective benefits [6]. Among people 
with T2D with established cardiovascular or kidney disease, the 
preferred approach is to use a therapy such as a sodium-glucose co- 
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transporter 2 inhibitor (SGLT2i) or a GLP-1 RA with proven cardiovas-
cular/renal benefits; in certain cases, a combination of the two may be 
considered for additive reduction in HbA1c levels and cardio-renal pro-
tection [7,8]. A meta-analysis found that the use of SGLT2is or GLP-1 
RAs in people with T2D was associated with lower mortality than no 
treatment or placebo [9], and many clinical trials have shown cardio-
vascular and renal benefits in people with T2D [10,11]. A further meta- 
analysis reported that the SGLT2i/GLP-1 RA combination was associ-
ated with improved glycaemic control and greater body weight loss 
versus SGLT2i alone [12]. Consequently, clinical practice guidelines for 
T2D are changing and the individual risk of cardiovascular or kidney 
disease may inform treatment decisions [13,14]. 

The ADA/EASD (European Association for the Study of Diabetes) 
2022 Consensus reports that greater glycaemic control can be achieved 
with concomitant use of a basal insulin and a GLP-1 RA as a fixed-ratio 
combination than with either monotherapy, with less weight gain and 
lower rates of hypoglycaemia than with intensified insulin regimens [6]. 
Furthermore, better gastrointestinal tolerability is seen for the fixed- 
ratio combination than with GLP-1 RA alone [15]. iGlarLixi is a titrat-
able fixed-ratio combination of basal insulin glargine 100 units/mL 
(iGlar) and the short-acting GLP-1 RA lixisenatide (Lixi) delivered via a 
once-daily injection. Phase 3 studies have shown that iGlarLixi is well 
tolerated and more efficacious in reducing HbA1c, with provided weight 
benefit and no increased risk of hypoglycaemia, than either basal or 
biphasic insulin therapy [16,17]. Treatment with iGlarLixi is also more 
efficacious in lowering HbA1c than continuing on GLP-1 RAs alone [18]. 
These results have been further validated by real-world evidence studies 
[19–22]. 

Concomitant use of iGlarLixi and SGLT2is has not been well char-
acterised, with only limited evaluation in a small number of patients 
from a clinical randomised study and from a real-world evidence data-
base [19]. The available results showed that iGlarLixi provided glycae-
mic control with comparably low rates of hypoglycaemia regardless of 
the use of SGLT2is [19]. 

The current analysis aims to further assess efficacy and safety out-
comes in participants with T2D receiving iGlarLixi, with or without 
concomitant use of SGLT2i therapy. For this purpose, we used pooled 
data from three large randomised clinical studies, LixiLan-G [18], Sol-
iMix [16] and LixiLan ONE CAN [23]. 

2. Materials and Methods 

2.1. Study design and population 

This post hoc exploratory analysis examined outcomes in people 
with T2D who were (SGLT2i users) or were not (SGLT2i non-users) 
receiving an SGLT2i when initiating iGlarLixi in a pooled dataset of 
three previously published iGlarLixi randomised clinical trials: LixiLan- 
G [18], SoliMix [16] and LixiLan ONE CAN [23]. All trials were con-
ducted in accordance with Good Clinical Practice guidelines, the Inter-
national Conference on Harmonisation, and the Declaration of Helsinki. 
As this post hoc analysis used data from previously published studies, no 
additional approval was required; all trial participants provided 
informed consent. 

In brief, LixiLan-G (NCT02787551) was a randomised open-label, 
parallel-group, Phase 3 trial that compared participants switching to 
iGlarLixi with those continuing on prior GLP-1 RA therapy [18]. Eligible 
participants had T2D diagnosed ≥ 1 year prior to screening with HbA1c 
7.0–9.0 % (53–75 mmol/mol) treated with the maximum tolerated dose 
of a GLP-1 RA, taken in combination with OADs (metformin/pioglita-
zone/SGLT2is). Participants self-administered iGlarLixi subcutaneously 
once daily before breakfast using one of two pen injectors administering 
either a 2:1 ratio of iGlar units to 1 µg Lixi (10 U iGlar/5 µg Lixi up to 40 
U iGlar/20 µg Lixi) or a 3:1 ratio (30 U iGlar/10 µg Lixi up to 60 U iGlar/ 
20 µg Lixi) depending on basal insulin needs; the 2:1 ratio was used as 
the starting dose for participants with a last pre-randomisation dose of 

basal insulin < 30 units, with the 3:1 ratio for participants transferring 
from ≥ 30 units. GLP-1 RA therapy was administered per local labelling, 
continuing the same regimen as before randomisation. Subsequent 
weekly titration was used to reach a target fasting plasma glucose level 
of 80–100 mg/dL (4.4–5.6 mmol/L). 

SoliMix (EudraCT: 2017-003370-13) was a randomised open-label, 
parallel group, Phase 3b study that compared participants advancing 
from basal insulin to iGlarLixi versus those advancing to premix insulin 
(30 % insulin aspart and 70 % insulin aspart protamine; BIAsp 30) [24]. 
Eligible adults were those with suboptimally controlled T2D (HbA1c ≥

7.5–≤10.0 % [≥58–≤86 mmol/mol]) despite receiving basal insulin 
combined with OAD therapy (metformin/SGLT2is) [25]. Participants 
self-administered iGlarLixi once-daily using one of the two pen injectors 
(2:1 or 3:1 iGlar:Lixi, as above) depending on previous basal insulin dose 
at randomisation; for participants with previous daily basal insulin dose 
< 30 units, the starting dose was 20 units iGlar with 10 µg Lixi admin-
istered with the 10–40 units pen; for basal insulin of 30 to 50 units, the 
starting dose was 30 units iGlar with 10 µg Lixi administered with the 
30–60 units pen. Starting total daily dose of BIAsp 30 was the same as 
the participant’s previous basal insulin dose on a unit-to-unit basis and 
was split into two daily doses. Doses of iGlarLixi and BIAsp 30 were 
titrated weekly to achieve fasting plasma glucose levels 80–110 mg/dL 
(4.4–6.1 mmol/L). 

LixiLan ONE CAN (NCT03767543) was an open-label, randomised, 
parallel-group, Phase 3b study conducted in Canada. Study participants 
were adults with T2D and an HbA1c of ≥ 7.5–≤ 10.5 % (≥58–≤ 91 
mmol/mol) who had been treated with basal insulin with or without 
OAD therapy (metformin/insulin secretagogues/dipeptidyl peptidase-4 
inhibitors/SGLT2is) [23]. iGlarLixi was administered once daily, and 
participants self-titrated iGlarLixi on a once-daily or once-weekly 
regimen targeting a fasting self-monitored plasma glucose level of 
79–101 mg/dL (4.4–5.5 mmol/L). The starting dose of iGlarLixi for 
participants transferring from once-daily basal insulin was 15 units for 
participants with basal insulin < 30 units, or 30 units for participants 
with basal insulin dose ≥ 30 units. For participants transferring from 
twice-daily basal insulin, the same rationale was applied following 
calculation of 80 % of the pre-trial total daily dose. 

2.2. Endpoints 

In LixiLan-G, the primary endpoint was HbA1c change from baseline 
to Week 26. Secondary endpoints included the proportion of patients 
achieving HbA1c < 7 % (<53 mmol/mol) and ≤ 6.5 % (≤48 mmol/mol), 
fasting plasma glucose (FPG) change from baseline, change in 2-hour 
post-prandial plasma glucose (PPG), and change in body weight [18]. 
In SoliMix, the primary endpoints were non-inferiority of iGlarLixi 
compared with BIAsp 30 in terms of HbA1c reduction, or superiority in 
terms of body weight change from baseline to Week 26. Key secondary 
endpoints included achievement of HbA1c < 7 % without weight gain 
and without hypoglycaemia (plasma glucose < 70 mg/dL [< 3.9 mmol/ 
L]), and change in FPG [25]. In LixiLan ONE CAN, the primary endpoint 
was HbA1c change from baseline to Week 26. Key secondary endpoints 
were change in body weight and proportion of patients achieving the 
composite endpoint of HbA1c ≤ 7 % (≤53 mmol/mol) without weight 
gain and without severe hypoglycaemia (ADA Level 3) or documented 
symptomatic hypoglycaemia (plasma glucose < 70 mg/dL [< 3.9 mmol/ 
L]) [23]. All three studies assessed Level 3 and documented symptom-
atic hypoglycaemia, as well as adverse events (AEs). 

In this pooled patient-level analysis, the primary endpoints evaluated 
in SGLT2i users versus non-users were HbA1c change and body weight 
change from baseline to Week 26. Further efficacy endpoints were 
change in FPG and 2-hour PPG from baseline to Week 26, and propor-
tion of patients reaching glycaemic targets at Week 26. Safety endpoints 
included assessment of AEs, and incidence and rate of hypoglycaemia, 
including Level 1 (<70 mg/dL and ≥ 54 mg/dL [< 3.9 mmol/L and ≥
3.0 mmol/L]), Level 2 (<54 mg/dL [<3.0 mmol/L]), Level 3 
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hypoglycaemia and documented symptomatic hypoglycaemia (≤70 mg/ 
dL [≤ 3.9 mmol/L]). 

2.3. Statistical analysis 

Efficacy endpoints were assessed for the modified intention-to-treat 
population. The primary endpoints and FPG were analysed using a 
mixed model with repeated measures (MMRM). The MMRM included 
visit and study as fixed effects, and baseline value-by-visit interaction, as 
well as fixed continuous variables of baseline values as a covariate. For 
change in 2-hour PPG, descriptive statistics were used. Safety analyses 
were performed on the pooled safety population. Incidence of hypo-
glycaemia and confidence intervals were estimated using the Clopper- 
Pearson Exact method. 

3. Results 

There were 965 participants in the pooled randomised population 
(comprising 257 participants from LixiLan-G, 443 from SoliMix, and 265 
from LixiLan ONE CAN). Of these participants, 219 were SGLT2i users 
(LixiLan-G, 24; SoliMix, 104; LixiLan ONE CAN, 91) and 746 were 
SGLT2i non-users (LixiLan-G, 233; SoliMix, 339; LixiLan ONE CAN, 
174). Overall, there were no major differences in baseline characteristics 
between SGLT2i users and non-users (Table 1). The mean (standard 
deviation [SD]) age was 62.0 (9.9) years for SGLT2i users and 60.5 
(10.7) years for non-users. There were more male participants in the 
SGLT2i-users group (62.1 %) than in the non-user group (50.8 %) and 
mean ± SD duration of diabetes was slightly longer for users (14.3 ±
7.1 years) than for non-users (13.2 ± 7.8 years). 

3.1. Efficacy 

Similar changes in HbA1c levels and body weight from baseline to 
Week 26 were seen for SGLT2i users and non-users in the pooled pop-
ulation (Fig. 1). At baseline, mean ± SD HbA1c values were 8.4 ± 0.7 % 
(68 ± 8 mmol/mol) and 8.3 ± 0.8 % (68 ± 9 mmol/mol) for SGLT2i 
users and non-users, respectively. Least squares mean change (LSMC; 95 
% confidence interval [CI]) from baseline to Week 26 in HbA1c was 
− 1.2 % (− 1.4 %, − 1.1 %) for users and − 1.2 % (− 1.2 %, − 1.1 %) for 
non-users. LSMC body weight changed from baseline to Week 26 by 0.4 
(− 0.2, 1.0) kg for SGLT2i users and by 0.5 (0.3, 0.8) kg for non-users. 

Changes from baseline to Week 26 in secondary efficacy endpoints 
were likewise similar between the two groups (Fig. 2). No relevant 
differences were seen in change from baseline to Week 26 in FPG and 2- 
hour PPG. LSMCs (95 % CI) for FPG were − 25.2 (− 31.2, − 19.3) mg/dL 
(− 1.4 [− 1.7, − 1.1] mmol/L) for the user group and –30.4 (− 33.5, 
− 27.3) mg/dL (− 1.7 [− 1.9, − 1.5] mmol/L) for the non-user group. 
Mean ± SD decreases in 2-hour PPG were − 85.8 ± 64.2 mg/dL (− 4.8 ±
3.6 mmol/L) and − 71.0 ± 66.2 mg/dL (− 3.9 ± 3.7 mmol/L) for users 
and non-users, respectively. 

By Week 26, SGLT2i users were receiving a mean total daily insulin 
dose of 0.66 ± 0.29 U/kg whilst non-users were receiving 0.59 ± 0.25 
U/kg, corresponding to a mean ± SD change from baseline to Week 26 
of 0.16 ± 0.13 U/kg in SGLT2i users and 0.17 ± 0.13 U/kg in non-users. 
The proportions of participants reaching the target HbA1c < 7 % at Week 
26 were 42.8 % and 45.9 % for users and non-users, respectively. The 
proportions achieving the target HbA1c < 7 % without weight gain were 
23.7 % (users) and 23.9 % (non-users); furthermore, 28.4 % (users) and 
27.8 % (non-users) achieved HbA1c < 7 % without hypoglycaemia. 
Proportions achieving the target HbA1c < 7 % without both weight gain 
and hypoglycaemia were 16.3 % and 14.0 % for users and non-users, 
respectively. 

3.2. Safety 

Treatment-emergent AEs were reported in 45.7 % of SGLT2i users 
and in 49.9 % of SGLT2i non-users, with nausea, diarrhoea or vomiting 
experienced by 10.0 % of SGLT2i users and 12.7 % of SGLT2i non-users 
(Table 2). Incidences of renal and urinary AEs and reproductive system 
disorders were low (Table 2). Treatment discontinuation rates were low, 
though a slightly higher proportion of participants in the non-user group 
discontinued the study because of a treatment-emergent AE than in the 
SGLT2i-user group (2.7 % [n = 20] versus 1.8 % [n = 4], respectively). 

The proportion of participants experiencing at least one hypo-
glycaemia event of any kind at any time of day during the 26-week on- 
treatment period was similar at 37.9 % for SGLT2i users (n = 83, [95 % 
CI 31.4, 44.7]) and 40.5 % for non-users (n = 300, [95 % CI 37.0, 44.2]; 
Table 2). Documented symptomatic hypoglycaemia occurred in 25.1 % 
(n = 55) and 28.8 % (n = 213) of users and non-users, respectively. ADA 
Level 3 hypoglycaemia events were experienced by 1.4 % (n = 3; 95 % 
CI 0.3, 4.0) of SGLT2i users and 0.9 % (n = 7; 95 % CI 0.4, 1.9) of SGLT2i 
non-users. The corresponding rates of hypoglycaemia per patient-year 
were slightly lower for SGLT2i users than non-users for Level 1 and 
Level 2 hypoglycaemia, with no difference in rate for ADA Level 3 
hypoglycaemia (Table 2). Sulfonylurea (SU) use was permitted in Lix-
iLan ONE CAN; analyses of hypoglycaemia when excluding participants 
using SU at baseline showed that hypoglycaemia incidence was slightly 
lower in participants not receiving SU. (Supplementary Table 1). 

4. Discussion 

This pooled analysis of the LixiLan-G, SoliMix and LixiLan ONE CAN 
studies demonstrated the efficacy and tolerability of advancing therapy 
with iGlarLixi in people with T2D irrespective of concomitant SGLT2i 
therapy. In this analysis, there were no major differences in baseline 
characteristics between SGLT2i users and non-users. Across the three 
studies, when switching to iGlarLixi, glycaemic outcomes and hypo-
glycaemia rates were similar, regardless of concomitant SGLT2i status. 
Improvements in multiple glucometabolic outcomes, including HbA1c, 
FPG, and 2-hour PPG levels were seen for both SGLT2i users and non- 
users by Week 26, with an HbA1c change during the study period of 
− 1.2 % for both groups. Body weight changes were small and compa-
rable between groups. There was no increase in rates of hypoglycaemia 
in SGLT2i users, and gastrointestinal AEs were comparable between 
groups. 

SGLT2i use for T2D management has increased in recent years [26]. 
In addition to the evidence from cardiovascular and renal outcomes 

Table 1 
Baseline characteristics – Randomised population.  

Baseline characteristics SGLT2i 
users 
(n ¼ 219) 

SGLT2i non- 
users 
(n ¼ 746) 

Male, n (%) 136 (62.1) 379 (50.8) 
Age, years 62.0 ± 9.9 60.5 ± 10.7 
Weight at baseline, kg/m2 85.0 ± 15.7 84.3 ± 17.5 
Baseline BMI, kg/m2 30.1 ± 4.5 30.5 ± 4.9 
Duration of diabetes, years 14.3 ± 7.1 13.2 ± 7.8 
<10 years, n (%) 60 (27.4) 263 (35.3) 
≥10 years, n (%) 159 (72.6) 483 (64.7) 

Age at onset of diabetes, years 48.2 ± 9.2 47.5 ± 9.7 
HbA1c at baseline, % 8.4 ± 0.7 8.3 ± 0.8 
HbA1c at baseline, mmol/mol 68 ± 8 68 ± 9 
FPG at baseline, mg/dL 149 ± 40 156 ± 44 
FPG at baseline, mmol/L 8.3 ± 2.2 8.7 ± 2.4 
Receiving ≥ 1 OAD at baseline, n (%) 219 (100) 740 (99.2) 
Participants receiving sulfonylurea at 

baseline, n  
(%)a 

40 (18.3) 92 (12.3) 

Data from pooled LixiLan-G, SoliMix and LixiLan ONE CAN studies. All data are 
mean ± SD unless stated otherwise. aLixiLan ONE CAN study only. 
BMI, body mass index; FPG, fasting plasma glucose; OAD, oral anti-
hyperglycaemic drug; SD, standard deviation; SGLT2i, sodium-glucose co- 
transporter 2 inhibitor. 
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trials, real-world evidence has shown improvements in cardiorenal 
outcomes for participants receiving SGLT2i compared with other 
glucose-lowering therapies, with benefits occurring also in populations 
with a lower kidney-disease and heart failure risk [27,28]. This suggests 
that SGLT2is will be more widely used over a large spectrum of car-
diorenal risk to achieve target organ protection in patients with T2D, 
also independently of glycaemic control [29]. In this context, therapy 

advancement for T2D may be primarily informed by the need for gly-
caemic control, with cardiorenal protection provided by SGLT2i treat-
ment. This would also be of interest in those patients with T2D and more 
advanced kidney disease receiving SGLT2i for nephroprotection in 
whom the glycaemic efficacy of these agents is limited due to declining 
renal function [8]. 

The efficacy and tolerability of a fixed-ratio combination in 

Fig. 1. Primary efficacy endpoints: (A) change in HbA1c and (B) change in body weight from baseline to Week 26 – mITT population. Data from pooled LixiLan-G, 
SoliMix and LixiLan ONE CAN studies. Error bars represent 95 % CIs in units of HbA1c %. CI, confidence interval; LS, least squares; mITT, modified intention-to-treat; 
SGLT2i, sodium-glucose co-transporter 2 inhibitor. 

Fig. 2. Secondary efficacy endpoints: (A) change in FPG and (B) change in 2-hour PPG baseline to Week 26 – mITT population. (A) Data from pooled LixiLan-G, 
SoliMix and LixiLan ONE CAN studies. Error bars represent 95 % CI in units of mmol/L. (B) Data from LixiLan-G. Error bars represent SD in units of mmol/L. 
CI, confidence interval; FPG, fasting plasma glucose; LS, least squares; mITT, modified intention-to-treat; PPG, post-prandial plasma glucose; SD, standard deviation; 
SGLT2i, sodium-glucose co-transporter 2 inhibitor. 
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conjunction with SGLT2i therapy has been demonstrated with both 
iGlarLixi [16–18,25] and iDegLira [30]. Furthermore, results from 
iGlarLixi studies in different populations have shown that similar im-
provements in glycaemic control are seen for participants who are 
receiving SGLT2i and those who are not. In a Japanese population of 
people with T2D suboptimally controlled on OADs, the efficacy and 
safety of iGlarLixi were demonstrated irrespective of receipt of SGLT2is 
[31]. A pooled analysis of LixiLan-G and a real-world evidence study, 
with no prespecified inclusion or exclusion criteria other than iGlarLixi 
initiation, also found comparable glycaemic control and hypoglycaemia 
rates between SGLT2is users and non-users [19]. The results from this 
analysis, therefore, further support the efficacy and tolerability of 
iGlarLixi when taken concomitantly with an SGLT2i. 

Strengths of the current analysis include a large and diverse pool of 
participants from different studies with a variety of background 
comorbidities and therapies. Having different study designs and exclu-
sion criteria aids in generalisability of the data to a wider population of 
people with T2D. For example, SUs are commonly used to treat T2D and 
although not permitted in LixiLan-G and SoliMix, their use was 
permitted in the LixiLan ONE CAN study, which allowed analysis of 

hypoglycaemia by SU usage [23]. The trials were multinational and 
randomised, comparing iGlarLixi with existing comparators through 
different healthcare systems. 

Limitations of this analysis include its post hoc nature and the 
combination of data originating from a variety of sources. The enrol-
ment criteria for the three studies had different thresholds for baseline 
HbA1c levels, which may influence the change from baseline measured 
as the primary endpoint. Variation in the number of patients included 
from each study (LixiLan-G, n = 257; SoliMix, n = 443; LixiLan ONE 
CAN, n = 265) may have resulted in bias due to the respective weighting 
of each population in the analyses. 

In conclusion, a pooled analysis of three studies of adults with T2D 
showed that iGlarLixi provides improvements in glycaemic control, 
irrespective of the use of a concomitant SGLT2i, with no increase in rates 
of hypoglycaemia. Simultaneous use of these therapies may be of benefit 
to people with T2D with, or who are at risk of, cardiovascular or kidney 
disease, and/or heart failure, and require cardio- and reno-protective 
effects alongside improved glycaemic control. 

LixiLan-G (NCT02787551), SoliMix (EudraCT: 2017-003370-13), 
LixiLan ONE CAN (NCT03767543). 

Plain language summary 

Collective analysis of iGlarLixi trials shows receiving iGlarLixi with 
or without SGLT2i treatment lowers blood glucose with few hypo-
glycaemia episodes (hypos) in adults with type 2 diabetes. 

Overview 

This analysis examined if taking two prescription medicines 
together, iGlarLixi (Soliqua; Sanofi, Paris, France) and an SGLT2i, which 
causes blood glucose to be excreted with the urine, is well tolerated and 
effective at lowering blood glucose in people with type 2 diabetes. We 
found that therapy with both iGlarLixi and an SGLT2i decreases blood 
glucose with no increase in the number of hypos. 

What do you need to know? 

While some people with type 2 diabetes can achieve their target 
glucose levels with diet alone, others need medicines, like insulin, to 
lower their glucose to healthy levels. People with type 2 diabetes are at 
risk of heart, blood-vessel and kidney complications. SGLT2is protect 
against such complications. iGlarLixi is made up of a long-acting insulin 
(insulin glargine) and a non-insulin injectable medicine called lix-
isenatide (a GLP-1 RA), and is given as a single daily injection. 

What did we do? 

This analysis reviewed data from three iGlarLixi trials. To take part in 
the trials people had to be diagnosed with type 2 diabetes and have 
blood glucose levels higher than the target range as reflected by HbA1c 
values (a measure of glucose levels); some participants also took SGLT2i 
(users) while others did not (non-users). 

What did we find? 

HbA1c went down by 1.2 % for both SGLT2i users and non-users. 
Glucose levels reached the target in 28.4 % of users and 27.8 % of 
non-users, without people experiencing hypos. 

Overall, we found that people taking iGlarLixi, with or without an 
SGLT2i, experienced similar lowering of their glucose levels and a 
similar number of hypos. 

What does this mean? 

These results suggest that iGlarLixi is an effective treatment for 

Table 2 
Safety endpoints in the pooled population – Safety population.  

Safety endpoints  SGLT2i 
users 
(n ¼ 219; 
105.23 
PPY) 

SGLT2i non- 
users 
(n ¼ 740; 
357.98 PPY) 

Incidence of hypoglycaemia, % (95 % CI) 
Any hypoglycaemia eventa 37.9 40.5  

(31.4, 44.7) (37.0, 44.2) 
Documented symptomatic hypoglycaemiaa,b 25.1 28.8  

(19.5, 31.4) (25.5, 32.2) 
ADA Level 1 hypoglycaemiaa,c 32.0 33.8  

(25.8, 38.6) (30.4, 37.3) 
ADA Level 2 hypoglycaemiaa,d 7.3 11.8  

(4.2, 11.6) (9.5, 14.3) 
ADA Level 3 (severe) hypoglycaemiaa,e 1.4 0.9  

(0.3, 4.0) (0.4, 1.9) 
Rates of hypoglycaemia, PPY (95 % CI) 
Any hypoglycaemia 4.49 4.60  

(4.09, 4.91) (4.38, 4.83) 
Documented symptomatic hypoglycaemiab 2.05 2.72  

(1.79, 2.35) (2.56, 2.90) 
ADA Level 1 hypoglycaemiac 2.74 3.29  

(2.43, 3.07) (3.11, 3.49) 
ADA Level 2 hypoglycaemiad 0.29 0.48  

(0.19, 0.41) (0.41, 0.56) 
ADA Level 3 (severe) hypoglycaemiae 0.03 0.03  

(0.01, 0.08) (0.01, 0.05) 
TEAEs, n (%) 
Any TEAE 100 (45.7) 369 (49.9) 
Any serious TEAE 9 (4.1) 30 (4.1) 
Any TEAE leading to discontinuation, n (%) 4 (1.8) 20 (2.7) 
At least one gastrointestinal AE of nausea, 

diarrhoea, or vomiting 
22 (10.0) 94 (12.7) 

Nausea 14 (6.4) 73 (9.9) 
Diarrhoea 11 (5.0) 25 (3.4) 
Vomiting 4 (1.8) 21 (2.8) 

AE in SOC of renal and urinary disorders 2 (0.9) 22 (3.0) 
Urinary tract infection 0 7 (0.9) 

AE in SOC of reproductive system and breast 
disorders 

4 (1.8) 4 (0.5) 

Vulvovaginal mycotic infection 1 (0.5) 2 (0.3) 

Data from pooled LixiLan-G, SoliMix and LixiLan ONE CAN studies. aCIs esti-
mated using Clopper-Pearson Exact method; b ≤ 70 mg/dL (≤3.9 mmol/L); c <

70 mg/dL and ≥ 54 mg/dL (<3.9 and ≥ 3.0 mmol/L); d < 54 mg/dL (<3.0 
mmol/L); erequiring the assistance of another person to actively administer 
carbohydrate, glucagon or other resuscitative actions. 
ADA, American Diabetes Association; AE, adverse event; CI, confidence interval; 
PPY, per patient-year; SGLT2i, sodium-glucose co-transporter 2 inhibitor; SOC, 
system organ class; TEAE, treatment-emergent adverse event. 
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people with type 2 diabetes with or without an SGLT2i. 
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