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Abstract

Aims: To explore details of the incidence and rates of daytime and nocturnal hypogly-
caemia, levels of hypoglycaemia, and relationship to glycated haemoglobin (HbA1c),
when comparing iGlarLixi versus premixed biphasic insulin aspart 30 (BIAsp 30) in
the SoliMix randomized controlled trial.

Materials and Methods: This exploratory analysis of SoliMix used logistic regression
and negative binomial regression analyses to assess between-treatment differences
in the incidence and rates of hypoglycaemia by time of day. A negative binomial
model was used to derive estimated annualized hypoglycaemia rates as a function of
HbA1lc.

Results: iGlarLixi was associated with lower incidence and rates of American
Diabetes Association Level 2 (<54 mg/dL [<3.0 mmol/L]) hypoglycaemia during both
night and day versus BlAsp 30. Incidence and rates of Level 1 (<70 to 254 mg/dL
[<3.9 to 23.0 mmol/L]) hypoglycaemia were also mostly shown to be reduced with
iGlarLixi versus BlAsp 30. Severe (Level 3) events were too few for analysis (n = 3).
iGlarLixi was associated with lower modelled event rates of Level 2 and Level 1
hypoglycaemia over a wide range of HbA1c levels versus BlAsp 30.

Conclusions: These results show that the lower HbA1c levels and weight benefit seen
with iGlarLixi versus premixed BlAsp 30 in people with type 2 diabetes advancing their
basal insulin therapy in the SoliMix trial are also accompanied by a lower risk of hypo-

glycaemia at any time of day and across a broad range of HbA1c levels.
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1 | INTRODUCTION

Hypoglycaemia can have a significant impact on the physical and men-
tal health of people with type 2 diabetes (T2D).}? Additionally, the
perceived risk of hypoglycaemia is a barrier to timely advancement of
insulin therapy from basal insulin alone for healthcare professionals
and can hinder proper insulin titration.>* Combined, these obstacles
become a major limiting factor in achieving optimal glucose levels.
American Diabetes Association (ADA) Level 2 hypoglycaemia
(<54 mg/dL [<3.0 mmol/L]) has been recognized as clinically meaning-
ful, because hypoglycaemia of this degree can cause cognitive impair-
ment and repeated exposure can lead to impaired hypoglycaemia
awareness and an increased risk of severe (ADA Level 3) hypoglycae-
mia.>® Furthermore, there is evidence suggesting that severe hypogly-
caemia or events <50 mg/dL (<2.8 mmol/L) are associated with an
increased risk of mortality.® Experiencing even “mild” (controlled by
the individual with no impact on daily activities) to “moderate” (daily
activities interrupted but self-managed) hypoglycaemic events has a
major impact on people with T2D, leading to reduced treatment satis-
faction scores and significantly worse therapy adherence.1%!

People with T2D will often require therapy advancement as their
disease progresses to maintain their target glycated haemoglobin
(HbA1c) levels.'?'® When advancing from basal insulin alone, a num-
ber of therapeutic options are available, including coformulations of
intermediate-acting and short-acting insulin (“premixed insulins”), or
fixed-ratio combinations (FRCs) of a basal insulin plus a glucagon-like
peptide-1 receptor agonist (GLP-1RA).}21% The choice made should
reflect individual preferences and consider the benefits and risks of
each approach, including hypoglycaemia risk.

iGlarLixi combines the complementary actions of basal insulin glargine
100 U/mL (iGlar) and the GLP-1RA lixisenatide (Lixi)***” and has been
shown to provide greater HbAlc reduction than either iGlar or Lixi

alone,**”

along with fewer gastrointestinal adverse events than Lixi'” and
hypoglycaemia SoliMix  (EudraCT:
2017-003370-13) was the first randomized head-to-head study directly

comparing the efficacy and safety of iGlarLixi with a premixed insulin,

similar risk of versus iGlar.

biphasic insulin aspart 30 (BlAsp 30), in adults with T2D advancing from
basal insulin + metformin + sodium-glucose cotransporter-2 (SGLT2) inhibi-
tors.*® Primary results from SoliMix demonstrated that once-daily iGlarLixi
provided significantly greater HbAlc reduction with weight benefit com-
pared with twice-daily BlAsp 30.%8 iGlarLixi was also associated with lower
anytime incidence and rates of ADA Level 2 (<54 mg/dL [<3.0 mmol/L])
and Level 1 (<70 to 254 mg/dL [<3.9 to 3.0 mmol/L]) hypoglycaemia,*®
alongside better patient-reported outcomes.?

The primary aim of the present analysis was to further explore
the differences in incidence and rates of hypoglycaemia between
iGlarLixi and premixed BlAsp 30 in the SoliMix trial.

2 | METHODS AND DESIGN

The present study was a comprehensive exploratory analysis of hypo-

glycaemia events from the SoliMix study.® SoliMix (EudraCT

2017-003370-13) was an open-label, randomized, controlled, 26-week,
parallel-group, multicentre, Phase 3b study comparing the efficacy and
safety of iGlarLixi with premixed insulin BIAsp 30 (30% insulin aspart
and 70% insulin aspart protamine) in adults (218 years) with T2D
advancing from basal insulin + metformin = SGLT2 inhibitors (HbAlc
27.5% [259 mmol/mol] and <10.0% [<86 mmol/mol]). Detailed methods
including primary, key secondary, and safety endpoints plus the specifics
of the multiple testing approach have been previously reported.'®2°
Briefly, the two primary endpoints (with statistical adjustment for this)
were noninferiority of iGlarLixi versus BIAsp 30 in HbA1c reduction or
superiority in body weight change from baseline to Week 26. Secondary
outcomes assessed superiority of iGlarLixi versus BlIAsp 30 for compos-
ite outcomes of target HbAlc <7.0% (<53 mmol/mol) achievement
without weight gain, or without weight gain and without hypoglycaemia,
and superiority of HbAlc reductions using a hierarchical testing proce-
dure. Safety endpoints in the SoliMix trial included incidence and rates
of hypoglycaemia assessed according to the following definitions: ADA
Level 1 (<70 to 254 mg/dL [<3.9 to 23.0 mmol/L]), ADA Level 2 (<54
mg/dL [<3.0 mmol/L]), and severe (ADA Level 3) hypoglycaemia.®?° The
SoliMix study was conducted with written informed consent in accor-
dance with the ethical principles set out by the Declaration of Helsinki,
and the International Conference on Harmonization guidelines for good
clinical practice, and all applicable laws, rules, and regulations.

Participants were randomized 1:1 to either iGlarLixi (Suliqua® [Soli-
qua®]; Sanofi, Paris, France) or premixed BIAsp 30 (30% insulin aspart
and 70% insulin aspart protamine; NovoMix® 30 [Novo Nordisk A/S,
Bagsvard, Denmark]). Starting insulin doses were based on prior insulin
doses as per labelling instructions. Background oral glucose-lowering
drug (OGLD) therapy was maintained throughout the study.'®2°

The present analysis explored the following endpoints: incidence
and event rates of ADA Level 1-3 hypoglycaemia by time of day
(including anytime hypoglycaemia [24 h], nocturnal hypoglycaemia
[analysed between bedtime and waking and between 12:00 am and
6:00 aM], and daytime hypoglycaemia [between 6:01 am and 11:59 pm]).
Estimated event rates of ADA Level 1, ADA Level 2 and severe hypo-
glycaemia were examined over the study period (Weeks 0-26) as a
function of HbAl1c at Week 26. Additional analyses of event rates as a
function of HbAlc were also performed over Weeks O to 12 as a func-
tion of HbAlc at Week 12 and over Weeks 13 to 26 as a function of
HbA1c at Week 26. These time periods were selected based on the
data presented in Figure S1, showing greater insulin dose changes
within the first 12 weeks of the study compared with the following
14 weeks, seemingly reflecting more active dose titration over Weeks
0 to 12. While there were no defined titration and maintenance periods
in the protocol, more frequent office and telephone consultations

occurred during the first 12 weeks of the study.

2.1 | Data analysis and statistics

All hypoglycaemia analyses were based on the safety population (all
randomized participants who received 21 dose of open-label iGlarLixi
or BlAsp 30). Odds ratios (ORs) and the corresponding 95%
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TABLE 1 Key participant characteristics at baseline and Week 26
from the SoliMix trial*®

Demographic/clinical characteristic iGlarLixi BlAsp 30
(n=443) (n = 444)
Baseline characteristics (randomized
population)
Age, years 59.8 59.8
+10.3 +10.0
Sex: female, n (%) 219 (49.4) 226 (50.9)
Body mass index, kg/m? 297+47 30051
Duration of type 2 diabetes, years 130+71 13074
Study endpoints (ITT population)
HbA1c, mmol/mol
Baseline 717 70+7
Week 26 56 +12 58+ 11
HbA1c, %
Baseline 8.6 0.7 8.6+0.7
Week 26 73+11 75+10
Body weight, kg
Baseline 80.7 822
+16.5 +18.5
Week 26 80.2 834
+16.6 +19.0
FPG, mmol/L
Baseline 84+24 83+23
Week 26 72+24 81+28

Average basal insulin dose, U/d*

Baseline 264 +62 33.6
+11.0

Week 26 39.7 58.2
+12.0 +23.6

Note: Data are mean * SD unless stated otherwise.

Abbreviations: BlAsp 30, biphasic aspart insulin 30 (30% insulin aspart and
70% insulin aspart protamine); FPG, fasting plasma glucose; HbA1c,
glycated haemoglobin; iGlarLixi, fixed-ratio combination of insulin glargine
100 U/mL and the glucagon-like peptide-1 receptor agonist, lixisenatide;
ITT, intention-to-treat; LS, least squares; SD, standard deviation; SE,
standard error; U, units.

@Baseline value obtained within the 3 days before randomization.

confidence intervals (Cls) for iGlarLixi versus BlAsp 30 for each type
of hypoglycaemic event were estimated using a logistic regression
model employing the treatment group and randomization strata as
factors. Rate ratios (RRs) of hypoglycaemia per participant-year (PPY)
and the corresponding 95% Cl were estimated using a negative bino-
mial regression model with a log-link function, and the log of the time
period in which a hypoglycaemic episode is considered treatment-
emergent as offset. The model included fixed-effect terms for treat-
ment and randomization strata. A negative binomial model was used
to derive the estimated annualized rates (number of events PPY) as a
function of HbAlc at Week 26, with the total number of events that

occurred from baseline to Week 26 as the response variable, treat-
ment and HbAlc at Week 26 as covariates, and log-transformed
period duration (from baseline to Week 26) as an offset variable. A
model including a treatment-by-HbAlc interaction term was imple-
mented to assess hypoglycaemia during Weeks 0 to 26, Weeks 0 to
12, and Weeks 13 to 26 as a function of HbAlc levels achieved at
Weeks 12, 26 and 26, respectively.

3 | RESULTS

3.1 | Key results from the SoliMix trial

As noted above, the protocol-defined results from SoliMix have been
previously reported.’® Key participant demographics alongside baseline
and end-of-study findings for the two primary endpoints, fasting plasma
glucose (FPG) and daily insulin dose, are listed in Table 1. Briefly,
iGlarLixi resulted in lower HbA1c levels with weight benefit compared with
BlAsp 30 in people with T2D advancing from basal insulin plus OGLDs.

3.2 | Hypoglycaemia events by time of day

3.2.1 | Overall and daytime hypoglycaemia
For both anytime (24 h) and daytime (06:01 AM to 25:59 PM) periods,
the incidence (OR 0.45 [95% CI 0.28, 0.73] and OR 0.49 [95% ClI
0.29, 0.81], respectively) and event rates (RR 0.40 [95% CI 0.23, 0.71]
and RR 0.45 [95% Cl 0.25, 0.83], respectively) of ADA Level 2 hypo-
glycaemia were lower with iGlarLixi versus BlAsp 30 (Figure 1). ADA
Level 1 hypoglycaemia was also improved (Figure 1).

Only three severe hypoglycaemic episodes were reported: one in
the iGlarLixi group and two in the BlAsp 30 group, all occurring in the

daytime period.

3.2.2 | Nocturnal hypoglycaemia

For nocturnal hypoglycaemia (both 12:00 am-6:00 AM and between
bedtime and waking), the incidence (OR 0.32 [95% CI 0.12, 0.90] and
OR 0.37 [95% Cl 0.16, 0.84], respectively) and event rates (RR 0.30
[95% Cl 0.10, 0.88] and RR 0.28 [95% CI 0.11, 0.71], respectively) of
ADA Level 2 hypoglycaemia were lower with iGlarLixi versus BlAsp
30 (Figure 1). ADA Level 1 hypoglycaemia findings were inconsistent
(Figure 1).

3.3 | Hypoglycaemia as a function of HbA1lc

Very few participants recorded HbA1c values below 5.0% (31 mmol/
mol) (iGlarLixi, n = 2; BlAsp 30, n = 0) or greater than 97 mmol/mol
11.0% (97 mmol/mol) (iGlarLixi, n = 1; BlAsp 30, n = 2). Conse-
quently, modelled hypoglycaemia event data below and above these
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iGlarLixi Reduction Favours Favours
(n=442; iGlarLixi vs iGlarLixi iGlarLixi
223 pt-yr) BlAsp 30* «— —> “«— —>

ADA Level 1 hypoglycaemia
©
£ Incidence, % (n) 25.8 (114) 38.5(170)  45% e+ |0.55
8 (0.42, 0.74)
T:A Event rates, PPY (events) 2.03 (453) 2.83 (616) 29% —eo—| 0.71
g< (0.52, 0.99)
>
f, e ADA Level 2 hypoglycaemia
£
£, Incidence, % (n) 6.3(28) 12.9(57) 55% —o— |0.45
g (0.28,0.73) 0.40
Event rates, PPY (events) 0.25 (56) 0.56 (121) 60% —_ (0'_23 0.71)
I 1 I 1
0.10 1.00 3.00 0.10 1.00 3.00
OR (95% Cl) RR (95% Cl)
ADA Level 1 hypoglycaemia
E — Incidence, % (n) 23.1(102) 36.1 (159) 47% e [053
g g (0.40, 0.71)
S$.3 Eventrates, PPY (events)  1.85 (412) 2.37 (516) Ng.f‘f’bse“’ed o} 0.78
2= irierence (0.56, 1.09)
2
z E ADA Level 2 hypoglycaemia
[}
£ 2 Incidence, % (n) 5.7 (25) 10.9 (48) 51% —e—i [0.49
§v (0.29, 0.81)
Event rates, PPY (events)  0.22 (50) 0.44 (95) 55% —— ?64255 0.53)
I 1 I - I.
0.10 1.00 3.00 0.10 1.00 3.00
OR (95% Cl) RR (95% Cl)
ADA Level 1 hypoglycaemia
g Incidence, % (n) 5.4 (24) 8.8(39) 41% —e—10.59
sg (0.35, 1.00)
5.8 Eventrates, PPY (events)  0.17(37) 0.38 (82) 56% —o—i|0.44
] (0.24, 0.83)
29
2 E ADA Level 2 hypoglycaemia
©
£ 8 Incidence, % (n) 1.1(5) 3.4 (15) 68% ——e—i|0.32
28 (0.12, 0.90) 030
2 Event rates, PPY (events) 0.03(6) 0.10(21) 70% —— (6_10 0.88)
I 1 I 1
0.10 1.00 3.00 0.10 1.00 3.00
OR (95% Cl) RR (95% Cl)
ADA Level 1 hypoglycaemia
£ Incidence, % (n) 11.3 (50) 14.5 (64) Ngif‘f’:;iz’:d —e—H 0.75
TN (0.50, 1.12)
s§2 No observed
> Eventrates, PPY (events) 0.65 (144) 0.73 (160) diff —e—
g, g Iference 0.94
23 (0.56, 1.57)
2 g ADA Level 2 hypoglycaemia
TE
£ 8 Incidence, % (n) 1.8(8) 4.8(21) 63% —e—037
28 (0.16, 0.84)
S Event rates, PPY (events)  0.04 (10) 0.17 (37) 72% —_— ?62:31 071)
I 1 I — I.
0.10 1.00 3.00 0.10 1.00 3.00
OR (95% Cl) RR (95% Cl)

FIGURE 1 Incidence and event rates of hypoglycaemia at any time of day (24 h, first panel; adapted from Rosenstock et al,*® during the
daytime (6:01 amM-11:59 pm, second panel), and nocturnally (12:00 amM-6:00 am, third panel; bedtime-waking, fourth panel) over the 26-week
treatment period (safety population). *Relative odds reduction for incidence; relative rate reduction for rates. Some hypoglycaemia events could
not be classified as either daytime or nocturnal due to their time of occurrence not being recorded. American Diabetes Association (ADA) Level
1 hypoglycaemia: <70 to 254 mg/dL (<3.9 to 3.0 mmol/L); ADA level 2 hypoglycaemia: <54 mg/dL (<3.0 mmol/L). BlAsp 30, biphasic insulin
aspart 30 (30% insulin aspart and 70% insulin aspart protamine); Cl, confidence interval; iGlarLixi, fixed-ratio combination of insulin glargine
100 U/mL and the glucagon-like peptide-1 receptor agonist, lixisenatide; n, number of participants; OR, odds ratio; PPY, per participant-year;
Pt-yr, participant-years; RR, rate ratio
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FIGURE 2 Estimated
hypoglycaemia event rate during
Weeks 0 to 26 (overall study

Overall study period

ADA Level 2 hypoglycaemia

ADA Level 1 hypoglycaemia

[}
period; first panel), Weeks 0O to g = 4 - 8 -
12 (second panel), and Weeks g 3
13 to 26 (third panel) as a g o 6 -
S
function of HbA1c (safety @E 5 4
population). Vertical scales differ. _C&CL
(2]
Dashed lines represent the 95% 3 ‘g 2
Cls. ADA, American Diabetes T3 o T o
PNTI . . = T T T 1 T T T 1
f’-\sso.uatwn, BlAsp 30, .blph.asm k7 4 6 8 10 12 4 6 8 10 12
insulin aspart 30 (30% insulin
aspart and 70% insulin aspart HbA1c at Week 26, % HbA1c at Week 26, %
protamine); Cl, confidence
interval; iGlarLixi, fixed-ratio Weeks 0-12
combination of insulin glargine &
100 U/mL and the glucagon-like g = 4 - 8 -
peptide-1 receptor agonist, 'g (\ﬁ .
lixisenatide; PPY, per T i@ 6
P > Y
rt t- = '
participant-year §_)E 5 . 4
S .
Zn \\
o c N 2
% g ~— .
[ o ——mmrememmoiTT
.g 0 T T T 1 0 T T T 1
G 4 6 8 10 12 4 6 8 10 12
HbA1c at Week 12, % HbA1c at Week 12, %
Weeks 13-26
i)
[
85 47 8 -
£
o
D>
o . _
&& 2 4
£
8 27
o
'..% O T T -I--i 1 0 T T T 1
8 4 6 8 10 12 4 6 8 10 12
HbA1c at Week 26, % HbA1c at Week 26, %
— iGlarLixi BlAsp 30
ranges are not shown as data were too few to allow for meaningful 4 | DISCUSSION

interpretation. Estimated event profiles for ADA Level 2 and Level
1 hypoglycaemia during Weeks O to 26 (the overall treatment period)
were lower in participants receiving iGlarLixi compared with BlAsp
30 as a function of HbAlc at Week 26, with uncertainty below HbAlc
~6.5% (~48 mmol/mol) and above HbAlc ~9.0% (~75 mmol/mol)
Figure 2). Similar patterns were seen for estimated event profiles for
ADA Level 2 and Level 1 hypoglycaemia as a function of HbAlc at
Week 12 for Weeks O to 12 and Week 26 for Weeks 13 to 26 com-
pared with Weeks O to 26 (Figure 2). Interestingly, estimated ADA Level
2 hypoglycaemia event rate with BIAsp 30 over Weeks O to 26 was
consistent across the whole range of analysed HbA1lc levels (Figure 2).
This appears to be due to the juxtaposition of low and high estimated
event rates at low HbA1c levels during Weeks O to 12 and Weeks 13 to
26, respectively. This pattern was not observed for iGlarLixi or for ADA
Level 1 hypoglycaemia with either treatment. Severe hypoglycaemic

events (n = 3) were too infrequent to allow for meaningful analysis.

The primary results of the SoliMix trial found that the FRC of iGlarLixi
resulted in lower HbAl1c and body weight benefit with less risk of
anytime (24-h) hypoglycaemia compared with the premixed insulin
analogue, BlAsp 30, in people with T2D advancing from basal insulin
therapy plus one or two OGLDs.2® The present analysis of hypogly-
caemia during SoliMix shows that participants receiving once-daily
iGlarLixi had reduced incidence and event rates of nocturnal (12:00
aM-6:00 am, and between bedtime and waking) and daytime (6:01am
-11:59 pm) ADA Level 2 hypoglycaemia compared with twice-daily
premixed BlAsp 30 (Figure 1). Differences were also found between
treatments in incidence and event rates of the less clinically relevant
ADA Level 1 hypoglycaemia, although not all estimates were statisti-
cally significant. During Weeks 0 to 26 (the overall study period) and
Weeks O to 12 and 13 to 26, corresponding with the periods of more
active dose titration and maintenance, respectively, estimated event
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rates of ADA Level 2 and Level 1 hypoglycaemia were also lower with
iGlarLixi than premixed BlAsp 30 across the broad spread of HbAlc
levels at endpoint (Figure 2), from marked hyperglycaemia to recom-
mended target range.

American Diabetes Association Level 2 hypoglycaemia is defined
as a serious and clinically important condition resulting in cognitive
impairment that requires prompt action to be addressed.> Aside from
the well-characterized health risks posed by acute hypoglycaemia, 2122
continued exposure to such low glucose levels can lead to a cycle of
defective glucose counter-regulation and impaired hypoglycaemia
awareness.2>?* Nocturnal hypoglycaemia is of great concern to people
with insulin-treated diabetes and their families, with more than 50% of
severe hypoglycaemic episodes in people with insulin-treated diabetes

occurring at night.2°

Nocturnal hypoglycaemia is frequently unrecog-
nized due to suppression of counter-regulatory responses during deep
sleep?® and, in people with type 1 diabetes, has been shown to impact
recognition of hypoglycaemia,?” as well as exerting negative effects on
mood and wellbeing the following day.2> Furthermore, in people with
T2D, nonsevere hypoglycaemia may also have as big an impact on fear
of hypoglycaemia as severe episodes, affecting quality of life and inter-
fering with effective glucose management by stalling further insulin
titration.??28 1t is therefore encouraging that iGlarLixi demonstrated
lower hypoglycaemia risk to a clinically useful extent compared with
premixed BlAsp 30 in the SoliMix trial,*® including reduced incidence
and rates of Level 2 and Level 1 hypoglycaemia during both the
daytime and nocturnal periods.

The Dual Action of Liraglutide and Insulin Degludec in Type 2
Diabetes VII (DUAL VII) study assessed the efficacy and safety of
IDeglira versus basal-bolus insulin and showed a 61% lower risk of
confirmed (<56 mg/dL [<3.1 mmol/L]) symptomatic hypoglycaemia
incidence with IDeglira versus basal-bolus insulin (19.8% versus
52.6%).2° Similarly, the rate of hypoglycaemia was 89% lower with
IDeglLira compared with basal-bolus insulin (1.07 vs 8.17 events PPY
of exposure, respectively).2? Additionally, while no randomized clinical
trials have directly compared hypoglycaemia incidence and rates for
iGlarLixi versus a basal-bolus insulin regimen, a meta-analysis of
13 randomized clinical trials reported a 54% lower risk of hypoglycae-
mia with a GLP-1RA added to basal insulin therapy versus basal-plus
or basal-bolus insulin regimens.%° Finally, a propensity score-matched
analysis comparing 195 participants randomized to iGlarLixi in the
LixiLan-L study* with 195 participants randomized to a basal-bolus
insulin regimen in the GetGoal Duo-2 study®! reported a significant
estimated treatment difference in the ratio of documented symptom-
atic hypoglycaemia (<54 mg/dL) events PPY for basal-bolus insulin
versus iGlarLixi of 2.85.32

There are several potential reasons that may explain the lower
hypoglycaemia risk seen with iGlarLixi compared with premixed BlAsp
30, the primary of which is the ability of iGlarLixi to achieve greater
HbA1c changes with lower daily insulin doses.'® In the SoliMix trial,
iGlarLixi resulted in a lower insulin dose at Week 26 versus premixed
BlAsp 30, while also demonstrating a statistically superior change in
HbA1c over the same time period.*® This is probably attributable to
the complementary modes of action of the basal insulin (iGlar) and

short-acting GLP-1RA (Lixi) components of iGlarLixi, with iGlar pre-
dominantly acting to lower FPG levels and Lixi correspondingly target-
ing postprandial plasma glucose,*® thereby providing meal-time
coverage. Importantly, the enhanced insulin release and inhibition of
glucagon release responses facilitated by Lixi are glucose-regulated,
and in combination with reducing the rate of gastric emptying, lower
the risk of hypoglycaemia.>**3> This complementary action has been
suggested to have a beneficial effect on glycaemic variability in indi-
viduals with T2D receiving iGlarLixi compared with iGlar or Lixi
alone,®® the occurrence of which has been associated with increased
hypoglycaemia risk.>’3? In contrast, premixed BlAsp 30 provides a
mixture of prandial and protaminated intermediate-acting insulin.*>*?
Protaminated insulins may not be fully solubilized by proper shaking
of the insulin pen*? and in addition, protaminated insulins can interact
with any remaining meal-time insulin in the subcutaneous injection
depot, thereby delaying return to basal insulin levels postprandially, a
phenomenon known as the “shoulder effect”.*® This can contribute to
increased glycaemic variability and the known hypoglycaemia risk
with premixed insulins. Given the known limitations of premixed insu-
lins, it could be argued that the lower risk of hypoglycaemia observed
with iGlarLixi compared with premixed BIAsp 30 could be anticipated.
Nevertheless, despite newer alternative advancement options from
basal insulin being available, premixed insulins are still widely used
globally as an initial injectable or when advancing from basal insulin in
people with T2D,**” regardless of associations with increased hypo-
glycaemia risk and weight gain compared with optimized basal insu-
[in.#850 As such, the present analysis adds to the findings of the
SoliMix primary study in highlighting that iGlarLixi can provide a suit-
able alternative to premixed insulin. Further studies of interest would
be to compare iGlarLixi with other options for advancing therapy from
a basal insulin, such as basal plus prandial insulin regimens.

The strengths of this analysis include that it is based on
participant-level data from the first trial that directly compared an
FRC with premixed insulin using a randomized controlled design. The
study is clinically relevant in context and design, as it included a T2D
population advancing from a stable dose of basal insulin plus one or
two OGLDs recruited from countries and regions where premixed
insulin is most often used. In order to be more reflective of typical
clinical practice, there was no surveillance committee to enforce titra-
tion in either treatment arm and the degree of follow-up was con-
ducted on a more pragmatic basis than is typically seen in other
randomized controlled trials. In SoliMix, unlike indirect treatment
comparisons and network meta-analyses,*%3251 hypoglycaemia defi-
nitions were standardized, and comparisons are therefore reliable.

A possible limitation of this analysis is the differences in dose and
titration protocols. While based on the regulatory prescribing informa-
tion and following how these formulations are used in clinical practice,
weekly dose adjustments based on mean fasting self-measured
plasma glucose (SMPG) from the last 3 days for iGlarLixi and on the
lowest pre-meal SMPG value of the last 3 days for premixed BlAsp
30 may have resulted in more cautious titration with premixed BlAsp
30.18 Conversely, as premixed BIAsp 30 was administered twice daily

versus once daily with iGlarLixi, this could have led to more frequent
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SMPG measurements in the BIAsp 30 arm, potentially leading to more
recorded hypoglycaemic events with premixed BlAsp 30. It should
also be noted that, while once- or twice-daily SMPG measurements
provided a more pragmatic study design, there are consequently no
seven-point SMPG profiles to facilitate the comparison of pre- and
postmeal glucose levels between therapies. While these differences in
SMPG measurement and subsequent dose titration may impact com-
parisons of hypoglycaemia, it is likely to have only been relevant for
comparisons of asymptomatic hypoglycaemia. Indeed, data from the
SoliMix trial show that hypoglycaemia incidence and rates were con-
sistently lower with iGlarLixi versus BlAsp 30, except for asymptom-
atic hypoglycaemia (data not shown) and Level 3 hypoglycaemia (for
which numbers were very low). Other limitations include that the
higher FPG observed with premixed BlAsp 30 versus iGlarLixi in the
SoliMix trial may reflect reduced dose titration as a result of increased
hypoglycaemia, and it is therefore possible that a more aggressive
treat-to-target study may have demonstrated even greater differences
between the two treatment arms. While not a limitation of this partic-
ular subanalysis, it is also worth noting that the study was open-label
in design, as therapies could not be masked. Finally, the hypoglycae-
mia as a function of HbAlc analyses were performed post hoc and
the results should be interpreted with caution.

In conclusion, this exploratory analysis suggests that individuals
with T2D advancing from basal insulin plus one or two OGLDs in
the SoliMix trial had consistently lower risk of hypoglycaemia with
iGlarLixi compared with premixed BlAsp 30 throughout the study
period, regardless of time of day or HbAlc level achieved by the
end of the study. Combined with the primary findings of SoliMix,
which showed greater HbAlc reduction and weight benefit with
iGlarLixi versus premixed BlAsp 30,'® these results suggest that
iGlarLixi may be a suitable therapy advancement option from basal
insulin.
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