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Abstract. - OBJECTIVE: To evaluate the effi-
cacy and safety profile of fixed ratio combina-
tions (FRC) in patients with type 2 diabetes mel-
litus (DMT2) poorly controlled on different insu-
lin regimens.

PATIENTS AND METHODS: This multicentric
observational study included 376 patients (157
males, 219 female), with longstanding DMT2 in-
adequately controlled (HbA1c >7%) on different
insulin regimens; premix insulin analogs (MIX)
(23.2%), basal-bolus regimen (BB) (30.9%) or
basal oral therapy (BOT) (37.1%) to whom FRC
was introduced at least 6 months prior to data
collection.

RESULTS: Median age of patients was 67
years, with the duration of diabetes for 14 years,
median HbA1c of 8.4% and BMI of 34.35 kg/m2.
The proportion of patients treated with IDegLira
and IGlarLixi was similar (48.4% vs. 51.6%). There
was a borderline difference regarding regimen
groups (p = 0.059) implying the greatest improve-
ment of HbA1c in the MIX group. The significant
interaction between BOT and BB/MIX regimens
(p = 0.011) was noted indicating the largest re-
duction of BMI in BB and MIX groups. After the
FRC administration, there was no significant dif-
ference in gastrointestinal (GIT) side-effects. The
number of patients with hypoglycemic episodes
decreased from 24% to 7% after FRC initiation (p
<.001). The group using IGlarLixi required a sig-
nificantly higher average dose steps compared
to IDegLira (p < .001 for all) to achieve glycemic
goals, while a larger proportion of patients us-
ing IDegLira lost more than 5 kg, compared to
IGlarLixi (p < .001). Significant improvement was

observed in all glycemic parameters in all insu-
lin treated patients after replacement of insulin
therapy with FRC (p < .001 for all). Composite
outcome defined as any weight loss and HbA1c
below 7% was accomplished in 20.3% of patients.

CONCLUSIONS: In real life setting switching
to both FRC options in people with longstanding
inadequately controlled DMT2 treated with differ-
ent insulin regimens could offer an effective ther-
apeutic choice for achieving glycemic goals, with
an improved safety profile.
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Introduction

Fixed-ratio combinations (FRC) of basal insu-
lin and GLP-1 receptor agonist (GLP-1RA) have
recently been introduced as a treatment option for
patients with type 2 diabetes (DMT2). Mentioned
combination exerts potential benefits when com-
pared to insulin alone due to the complementary
effects of GLP-1RA on both fasting and postpran-
dial glycaemia. Besides, added value of FRC is
in the simplicity of use (once a day injection),
beneficial effects on body weight, and no addi-
tional risk of hypoglycemia, which might secure
long term adherence and persistence of patients
to mentioned treatment'.
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Furthermore, the prescription of GLP-1RA de-
pends on the health reimbursement policy of a spe-
cific country and quite often there are limitations.
In Croatia, the prerequisite for the introduction of
GLP-1RA until recently was the failure of dual
oral therapy (HbAlc < 7%) and body mass index
(BMI) over 35 kg/m?, but in July 2020 BMI cut off
was reduced to 30 kg/m?* which significantly influ-
enced the increased proportion of GLP-1Ras’ use
in the treatment of DMT?2 patients. Nonetheless,
a problem reaching from the past remains, since a
large proportion of patients did not meet the pre-
vious criteria for GLP-1RA therapy and were con-
sequently treated with different insulin regimens.

Given the complexity and all the adverse ef-
fects of insulin therapy such as weight gain and
hypoglycemia as well as a large number of injec-
tions per day, a fixed combination of basal insu-
lin and GLP-1RA seems to be the ideal therapy
choice in these obese, poorly regulated patients
with long-standing diabetes who failed to achieve
glycemic targets with previous insulin therapy.

FRC might be especially effective for patients
with very high HbAlc [> 86 mmol/mol (10.0%)
and/or 22 mmol/mol (2.0%) above target] in whom
further intensification would previously be based on
the addition of prandial insulin and/or up-titration of
basal insulin, which is commonly followed by in-
creased risk for hypoglycemia development?. In the
mentioned subset of patients, FRC led to improve-
ment of glycemic control, a significant reduction in
HbA I¢ and to some degree potential to lose weight**,

Today, two FRC options are available: IDegLi-
ra (Xultophy) a combination of insulin degludec
and liraglutide and 1GlarLixi (Suliqua) combining
insulin glargine U100 and lixisenatide. The IGlar-
Lixi is applied within an hour before a big meal
once a day and targets postprandial hyperglycemia,
and [Deglira, a long acting FRC, usually before
bedtime, and application is not related to the meal°.
Moreover, the IDegLira, due to the proven cardio-
vascular benefits of liraglutide, might be more suit-
able for patients with established cardiovascular
disease®!!. In addition, differences between the two
FRCs are in the basal insulin component, where
degludec, compared to glargine U100, might be a
better option in terms of hypoglycemia, especially
with a lower risk of nocturnal episodes 2.

The aim of this retrospective multicenter anal-
ysis was to assess and compare the efficacy and
safety of two FRCs administered once a day to pa-
tients with longstanding type 2 diabetes previously
not reaching glycemic targets on different insulin
regimens (basal supported oral therapy-BOT, basal

bolus-BB, premix insulin analogues-MIX) in the
real-life setting.

Patients and Methods

This was a multicentric observational study
conducted in tertiary hospital centers in Croatia
(Zagreb, Osijek, Rijeka). Patients were recruited
from diabetes outpatient clinics and data from elec-
tronic medical records (EMRs) was collected ret-
rospectively and analyzed starting from July 2018
until July 2021. The study included 376 patients
(157 males, 219 female), diagnosed with type 2
diabetes aged 20—80 (77.9% older than 60 years),
the majority with long diabetes duration (over 10
years), inadequately controlled (HbAlc > 7%) on
different insulin regimens; premix insulin analogs
(23.2%), basal-bolus regimen (30.9%) or basal
supported oral therapy (37.1%). The following
patients were excluded: those with incomplete
EMRs who did not have the follow-up visit, or
the follow-up visit was not within the 6-month
window interval. Due to some missing data, the
number of subjects analyzed varied at study en-
try; however, only the subjects with all available
data were included in the statistical analysis (N
345). This study complied with the Declaration of
Helsinki and was approved by the Local Ethics
Committees of University Hospital Centre Osijek,
University Hospital Centre Rijeka and Clinical
Hospital Merkur. Due to the retrospective nature
of the study, informed consent was waived.

Study Protocol

The following data at baseline and follow-up
visits (after 6 months) was collected; age, dura-
tion of diabetes, sex, diabetic medications, HbAlc,
weight, height, BMI, fasting and postprandial
blood glucose levels (FPG and PPG respective-
ly). Changes in HbAlc, fasting blood glucose
(FPG), postprandial blood glucose (PPG), weight,
BMI, were assessed and analyzed. The primary
study endpoint was the proportion of participants
achieving HbAlc < 7.0% (53 mmol/mol) and/or
any bodyweight reduction. The secondary endpoint
included changes in insulin doses, FPG and PPG.
Data on the safety of FRC was also collected and
recorded (primarily on gastrointestinal side-effects
and hypoglycemia). Endpoints were analyzed and
compared for both FRC together, between 2 FRCs
separately (IDegLira vs IGlarLixi) and with re-
gards to initial insulin regimen (basal-bolus, basal
supported oral therapy, premix insulin analogs).
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Table I. Baseline characteristics of subjects.

Mean SD Median Min. Max. N

Diabetes duration (years) 15.32 7.24 14.00 0.50 44.00 364
Age (years) 66.85 8.80 67.00 40.00 89.00 376
BMI (kg/m?) 34.75 4.39 34.35 26.60 53.30 368
Insulin daily dosage (1U) 43.00 31.18 40.00 0.00 224.00 376
HbAIc (%) 8.63 1.41 8.40 5.90 14.00 361
FPG mmol/l 8.71 3.07 8.10 3.30 24.80 374
PPG mmol/l 11.72 2.82 11.70 5.70 23.00 345
FRC daily dosage (U) 24.76 9.84 24.00 10.00 60.00 376

Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; PPG, postprandial plasma glucose; FRC, fixed ratio

combination.

Statistical Analysis two-tailed, and they were considered significant

Descriptive statistics were used to describe
baseline characteristics of the study sample (pro-
portions for categorical data, mean+standard
deviation for normally distributed continuous
variables, and median+interquartile range for
continuous variables deviating from normal dis-
tribution). Differences in baseline characteristics
of patients according to different insulin regimens
were calculated using one-way ANOVA or Kru-
skal-Wallis when the non-parametric substitute
was required. Categorical variables of composite
outcomes (reduction in weight gain and HbA lc)
between three groups according to regimen were
analyzed with Chi square test (with Fisher’s ex-
act p for 2x2 tables). Two-way repeated-measures
ANOVA and ANCOVA (with the duration of insu-
lin therapy and age as covariates for adjustment in
baseline differences) were used to determine the
change in given parameters over the follow-up
period, regarding three groups of patients (with
Scheffe’s post hoc test, and Bonferroni correction
for multiple comparisons). Independent samples
Student’s t-test od Mann-Whitney U were used
for calculating the statistical significance of dif-
ferences in HbAlc, PPG and BMI between Ideg-
Lira and IglarLixi. All statistical comparisons are

at the p < 0.05.

Results

Patients’ Characteristics

Our study included 376 subjects treated with
different insulin regimes who were switched to
FRC therapy. The median age of patients was 67
years, with the duration of diabetes for 14 years,
median HbA lc of 8.4% and BMI of 34.35 kg/m>.
Total insulin daily dose was 40 IU, whereas FRC
daily dose at the initiation was 24 units (Table I).

31.9% of patients were treated with basal bo-
lus regimen (BB), 38.2% with basal oral therapy
(BOT), and 23.9% used premixed insulin analogs
(MIX). 6% were insulin naive and GLP-1RA ther-
apy was used by 27.9% of patients before FRC ini-
tiation. Most patients (88.2%) received metformin,
followed by DPP4i in 29.1% and SGLT2i in 25.4%,
while SU was used by 2.4% of the patients. After
FRC initiation DPP4i therapy was excluded (29.1%
vs. 0%) whereas a slight increase in SGLT2i therapy
was observed (25.4% vs. 34%). There was a mod-
est increase in usage of metformin and SU (88.2 vs.
98.2% and 2.4 vs. 4.1% respectively) (Table II).

Table Il. Non-injectable concomitant therapy prior and after FRC initiation.

Prior FRC initiation n (%) After FRC initiation n (%)

No concomitant therapy 34 .1 no concomitant therapy 5 (1.5)
Metformin 330 (88.2) metformin 333 (98.2)
DPP4i 109 (29.1) DPP4i 0 ()

SGLT2i 95 (25.4) SGLT-2 115 (34.0)
SU 9 2.4 SU 14 4.1
Other 10 (2.7) other 5 (1.5)
Total 374 (100.0) total 338 (100.0)

Abbreviations: DPP4i, dipeptidyl peptidase IV inhibitors; SGLT2i, sodium-glucose cotransporter 2 inhibitors; SU, sulphonylurea;

FRC, fixed-ratio combination.
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Table Ill. Presence of chronic complications.

Chronic complication N %

Retinopathy 144 (46.5%)
Polyneuropathy 153 (49.4%)
Nephropathy 55 (17.7%)
CVD 80 (25.8%)
PAD 15 (4.8%)

Abbreviations: Cardiovascular disease (CVD); peripheral
arterial disease (PAD).

The most frequent chronic complications of di-
abetes were retinopathy and polyneuropathy (46.5
and 49.4%), followed by cardiovascular disease
in 25.8% and nephropathy in 17.7 % of patients
(Table III). There was no difference in the pro-
portion of micro- or macrovascular complications
according to the insulin regimen. The groups dif-
fered in some initial parameters. Patients in MIX
group were older compared to the BB (p < .001)
and BOT group (p < .001; Scheffe post hoc test).
Total insulin daily dose was lowest in BOT group,
while the highest doses of insulin and FRC were
recorded in the BB group (p < .001 for all, Krus-
kall-Wallis test) (Table IV).

The proportion of patients treated with [Deg-
Lira and IGlarLixi was similar, 48.4% of patients
were treated with IDeglira while 51.6% received
IGlarLixi. Both were administered most frequent-
ly in the morning before breakfast (82.5%).

The Difference in FRC Efficacy According
to Different Insulin Regimen Groups
After adjustment for the duration of insulin
therapy and age, there was no significant decrease
in HbAlc over a follow-up period according to
ANCOVA. The interaction of the regimen and

HbAlc overtime was not significant [F (2,240) =
2,044, p = 0.132], however there was a border-
line difference regarding regimen group compar-
ing MIX to BB and BOT [F (2,240) = 2,870, p =
0.059] implying greatest improvement of HbAlc
in the MIX group (Figure 1a).

No statistically significant differences in
BMI were found between the two time points [F
(1,249) = 2,588, p = 0.109], and BMI was similar
in all three groups [F (2,249) = 1,385, p = 0.252],
but there was a significant interaction between
BOT and BB/MIX regimens [F (2,249) = 4,600, p
= 0.011], indicating the largest reduction of BMI
in BB and MIX groups, Figure 1b.

ANCOVA analysis showed a significant reduc-
tion in FPG from baseline to control time point [F
(1,292) = 4,161, p = 0,042], but there was no signif-
icant difference between the three groups [F (2,292)
=0.266, p = 0.767]. The interaction of the regimen
group and FPG over time was statistically signifi-
cant [F (2,292) = 3,086, p = 0.047] because in the
BOT group a smaller decrease in FPG was regis-
tered compared to the other two groups (Figure 1c).

No differences were found in postprandial glu-
cose over a follow up period [F (1,264)=1,189, p
=0.276)], and there were no differences between
groups [F (2,264) = 0.416, p = 0.660)].

Side Effects

Regarding side effects, in the group that had
GLP-1RA therapy before FRC initiation, more
GIT side effects were observed compared to pa-
tients without previous GLP-1RA (p <.001, Fish-
er’s exact). In the control time point, after the FRC
administration, there was no significant difference
in GIT side effects between the GLP-1 RA treat-
ed and non-GLP-1 RA treated group (p = 0.734,
Fisher’s exact).

Table IV. Baseline characteristics of patients according to different insulin regimens.

Variable BB (N 116) BOT (N 139) MIX (N 87) F ratio/Kruskal-\¥allis P
Mean SD Mean SD Mean SD

Diabetes duration 15.88  7.50 1450 701 1646 738 2.145 0.119
Age 65.67 842 65.68  8.81 7048 799 10.437 <.001
BMI 3478  4.08 3465  4.65 3435 412 0.256 0.775
Total insulin daily dosage 6941  33.05 29.59  17.53 4572 18.24 -- <.001
HbAlcl 8.58 1.38 8.66 1.45 8.56 1.33 0.141 0.869
FPG 8.83 3.36 8.35 2.86 8.88 274 1.158 0.315
PPG 11.65 291 1177 282 11.51  2.88 0.212 0.809
Total FRC daily dosage 2761 997 24.82 1092 22.06  8.09 -- <.001

Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; PPG, postprandial plasma glucose; FRC, fixed-ratio

combination.
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Figure 1. Change in HbAlc, BMI and FPG over a follow up period of 6 months.

Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; MIX, premix insulin analogues; BB, basal-bolus regimen;
BOT, basal oral therapy.
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Table V. Average doses of FRC required to achieve glycemic targets.

Variable Level Dose of IdeglLira Dose of IglarLixi P
Median SD Median SD
HbAlcl <7% 20.27 5.08 29.83 8.75 <.001
>7% 19.79 7.06 31.26 10.14 <.001
HbAlc2 <7% 29.56 9.90 34.83 11.38 <.001
>7% 31.75 11.81 39.69 12.37 <.001

HbAlcl, HbAlc at first time point; HbAlc2, HbAlc at control time point; FRC, fixed-ratio combination.

The number of patients with hypoglycemic ep-
isodes decreased from 24% to 7% after FRC initi-
ation (p <.001, McNemar’s test).

Comparative Assessment of FRC Efficacy

There were no differences between HbAlc,
FPG and BMI between [DegLira and IGlarLixi.
However, to achieve the target glycemic values,
the group using IGlarLixi required significant-
ly higher average doses compared to IDegLira
(» < 0.001 for all) (Table V). In the IdegLira
group 10,4% (N=19) patients achieved a max-
imum of 50 dose steps, while in the IglarLixi
8,8% (N=17) accomplished maximum of 60
dose steps.

In the ANCOVA analysis, a significant increase
in the average dose of FRC after the follow-up pe-
riod (F (1,336) = 366,902, p <.001) was observed.
Moreover, there was a significant effect of FRC (F
(1,336) = 107,919, p < .001) suggesting patients
differed in the average dose depending on which
FRC was used. The baseline average dose of 1G-
larLixi was higher as well as the dose at the end
of the follow-up treatment compared to IDegLira.
The interaction of FRC and daily dose was also
significant (F (1,336) = 9,494, p = 0.002) indicat-
ing that the average dose did not increase equally
for both FRCs and the increase was greater for
IDegLira. A significant effect of the regimen was
registered (F (2,336) = 9,972, p < .001) and the
Scheffe post hoc test showed that in the BB group
the average dose of FRC was higher than in BOT
(p =0.008) and MIX (p <.001) groups, while pa-
tients in MIX and BOT groups did not differ (p =
0.263). The interaction of daily dose and group
per regimen was also significant (F (1,336) =
3,854, p = 0.022) suggesting that changes in daily
dose were greatest in BB regimen (Figure 2). The
proportion of patients experiencing weight loss
was equal in both FRC options. Still, a larger pro-
portion of patients using IDeglLira lost more than

5 kg, compared to those treated with IGlarLixi (p
<.001) (Figure 3).

Assessment of FRC Efficacy in All
Insulin-Treated Patients

A significant reduction was observed in glyce-
mic parameters in all insulin-treated patients af-
ter replacement of insulin therapy with FRC (p <
.001 for all) (Table VI).

Most patients experienced some weight loss
after the introduction of FRC while a smaller
number of subjects achieved target HbAlc values
below 7%. Composite outcome defined as any
weight loss and HbAlc below 7% was accom-
plished in 20.3% of patients (Table VII).

Discussion

Historically, insulin therapy has played a signif-
icant role in the treatment of DMT2 patients and
was the first choice of injectable therapy (usually
basal insulin) until the appearance of GLP-1RA
on the market. However, with the arrival of GLP-
1RA on the diabetology scene, treatment of DMT?2
changed significantly, marginalizing insulin ther-
apy, especially after positioning GLP-1RA as the
first choice of the injectable agent by the current
guidelines®. Still, a need for a combination of basal
insulin and GLP-1RA for their complementary ac-
tion is frequently necessary to achieve therapeutic
goals**!'*. The complexity of the regimen involving
two or more injectable preparations in case of dif-
ferent insulin regimens continues to be a significant
barrier to patients’ adherence and persistence, ul-
timately preventing treatment success. Therefore,
FRC initiation in patients previously treated with
insulin therapy might improve glucose regulation
and possibly long-term outcomes!!151€,

In our study, the majority of patients were
treated with BOT (38.2%), followed by BB regi-
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men (31.9%) reflecting a need for therapy intensi-
fication with prandial insulin due to insulin resis-
tance and/or progressive nature of diabetes itself.
Those problems are most likely solvable with the
addition of GLP-1RA to therapy>'”". Still, until
recently prescription of GLP-1RA in Croatia was

restricted by a cut-off BMI value of 35 kg/m? con-
sequently promoting intensification with insulin
therapy in patients with BMI < 35 kg/m?. The pre-
mixed insulin analogs were used in a small pro-
portion of older patients (23.9%) supporting the
use of this therapeutic regimen in elderly patients
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Figure 3. Percentage of patients with weight loss according to FRC therapy.
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Table VI. Assessment of glycemic parameters after FRC initiation in all insulin-treated patients.

Variable Baseline Follow-up \Wilcoxon
Mean sD Mean SD Mean SD P
BMI 34.75 4.39 34.35 33.73 4.50  33.02 <.001
HbAlc 8.63 141 8.40 7.70 1.36 7.50 <.001
FPG 8.71 3.07 8.10 7.23 2.25 6.90 <.00
PPG 11.72 2.82 11.70 9.77 2.14 9.40 <.001

Abbreviations: BMI; body mass index; FPG; fasting plasma glucose; PPG; prandial plasma glucose.

with a sedentary lifestyle'’. Furthermore, imple-
mentation of current guidelines® into everyday
clinical practice was reflected through concomi-
tant therapy. Before the introduction of FRC the
most prevalent oral agents after metformin were
DPP4i, followed by SGLT2i. After the FRC initi-
ation, the proportion of patients treated with met-
formin and SGLT2i increased. The smaller share
of SGLT2i in relation to DPP4i could be attributed
to the fact that they are available in Croatia with
a co-payment as opposed to DPP4i. The use of
sulfonylureas was negligible, but this could reflect
the characteristics of the study population, as the
use of SU is neither justified nor common with in-
sulin therapy due to the high rate of hypoglycemic
incidents®'.

Most participants had chronic complications
of diabetes, retinopathy and neuropathy were
present in almost half of the patients, while as
many as a third of the study population had both,
CV disease and renal impairment, emphasizing
their extreme vulnerability. Thus, the use of new
therapeutic agents such as SGLT2i and GLP-1RA
with proven CV and renal benefits is imperative to
provide cardiorenal protection and improve treat-
ment outcomes?%.

As expected, the insulin dose was the highest
in the BB group, followed by the MIX, and BOT
groups. However, the total insulin dose in the
BOT group was 30 IU which is consistent with
published observational studies**?, yet signifi-
cantly lower than in the RCTs'>?%?" emphasizing

Table VII. Assessment of outcomes after FRC initiation in
all insulin-treated patients.

Outcome n %

Any decrease in body weight and HbAlc<7% 60  20.3
Any decrease in body weight 236 63.3
Decrease in HbAlc < 7% 104 327

the problem of clinical inertia (both physicians’
and patients’ related) when it comes to adequate
basal insulin titration, despite relatively simple ti-
tration algorithms and the improved safety profile
of new generations of basal insulin analogues®®. A
similar problem with patient adherence and per-
sistence exists with GLP-1RA therapy, which is
associated with GIT side effects®. Therapy with
FRC offers potential solutions to both problems
leading to improved treatment outcomes.
Regarding the efficacy of FRC therapy ac-
cording to different insulin regimens, there was
no significant difference in the decrease of HbAlc
over time, although there was a borderline differ-
ence comparing MIX to BB and BOT implying
the most prominent HbA 1c¢ reduction in the MIX
group. After FRC introduction, there was a ten-
dency of lowering BMI without reaching statis-
tical significance, while significant interaction
between BOT and BB/MIX regimens was ob-
served indicating the largest decrease of BMI in
the BB and MIX groups. In addition, there was
a statistically significant reduction in FPG which
was more pronounced in the BB and MIX group.
Furthermore, hypoglycemic episodes were sig-
nificantly reduced after FRC initiation, with no
significant difference in GIT side effects. Based
on our data analysis, we can conclude that in pa-
tients treated with BB and MIX regimen, FRC
therapy demonstrated the greatest efficacy due to
a significant reduction in required insulin doses,
introduction of GLP-1RA, although in submaxi-
mal therapeutic range, and improvement in adher-
ence due to the simplicity of the new therapeutic
regimen with fewer side effects. RCTs investigat-
ing efficacy and safety of both FRC preparations
demonstrated greater HbA 1¢ reductions in DMT2
patients inadequately treated with or without insu-
lin therapy, when compared with the insulin and
GLP-1RA component alone without an increase
in the risk of hypoglycemia®**, while IDegLira
demonstrated equal effectiveness as a basal-bolus
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regimen but with less weight gain and hypoglyce-
mic episodes'®. Post hoc analysis of DUAL II Ja-
pan in 39 unregulated DMT?2 patients has shown
improvement in HbAlc and weight loss after
switching from premixed insulin to IDegLira in
patients with uncontrolled T2DM?*. In addition,
in a real-life study investigating the efficacy of
switching predominantly BOT treated patients to
IDeglLira, a significant improvement in glycemic
control was noted with no gain in body weight*>.
In our BOT group, 27% of patients were treated
with GLP-1RA in combination with basal insulin
before the introduction of FRC, therefore merging
these two components into one could not accom-
plish such a pronounced effect as in GLP-1RA
naive patients explaining the lack of significant
HbA lc reduction.

In the EXTRA trial, IDegLira after 6 months
of treatment and at a moderate dose led to an
HbAlc reduction, improvement in body weight
and a decrease of hypoglycemia in a real-world
population with type 2 diabetes treated with or
without insulin’®.

In a recently published systematic review and
Bayesian network meta-analysis, [GlarLixi was
equally effective or even superior compared to
intensification with premix insulins or addition
of prandial insulin in patients previously uncon-
trolled with basal insulin®’. The same was shown
in the observational study switching diabetic type
2 patients previously treated with different insulin
regimes to a combination of lixisenatide and basal
insulin’®.

Our results are in accordance with the result
of the aforementioned trials since a comprehen-
sive analysis of all patients included in this study
clearly demonstrated the benefits of FRC therapy
over insulin treatment with respect to all glycemic
parameters. However, while most patients experi-
enced some weight loss after the introduction of
FRC, a smaller number of subjects achieved target
HbAlc values below 7% (60.3% vs. 32.7%) and
composite outcome defined as any weight loss and
HbA ¢ below 7% was accomplished in only 20.3%
of patients. Therefore, FRC therapy along with
GLP-1RA should be given priority when intensify-
ing basal insulin therapy or be the first choice with
patients who are poorly regulated on oral agents
with HbA1c over 9% to avoid problems of clinical
inertia and improve cardiometabolic outcomes.

A comparative analysis of IglarLixi vs. IDeg-
Lira showed that there was no significant differ-
ence in the effect on glycemic parameters, except
that lower doses of IDeglira were required to
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achieve the target FPG values with slightly fast-
er titration than IglarLixi. The proportion of pa-
tients who lost more than 5 kg was also greater in
the IDegLira treated group due to the more pro-
nounced weight loss effect attained with long-act-
ing agents®. In addition, at the end of the study,
the average dose of iDegLira in well-regulated
and unregulated patients was 29.5 vs. 31.75 dose
steps and 34.8 vs. 39.69 dose steps for 1GlarLixi,
with the slower titration in the IglarLixi group.
Similarly, In the EXTRA study including insulin
naive and insulin-treated patients, the mean dose
of [DegLira was 30.2 dose steps at 6 months (the
change was 8.5 dose steps). In our study, only
10.4% in the IDegLira and 8.8% in the IGlarLixi
group achieved maximum dose steps, although
HbAlc < 7% was achieved by only 32.7% of pa-
tients. The question imposes whether the average
dose steps achieved were insufficient considering
the long duration of diabetes, high HbAlc and
high doses of insulin (average 43 IU) of our study
cohort. Obviously, adequate titration remains an
unattainable goal.

Study limitations are typical of real-life obser-
vational trials including possible missing data due
to extraction from medical records, lack of active
comparator or control group and possible benefi-
cial effect of introducing a new therapeutic agent
into treatment. Therefore, further studies, like
RCTs comparing the efficacy and safety of those
two FRC agents in insulin-treated patients would
be desirable.

Conclusions

In general, poorly controlled insulin treated
DMT?2 patients switched to either one of the avail-
able FRC options benefited from a change in ther-
apy in terms of HbA 1¢ improvement, loss of body
weight and reduction of hypoglycemia regardless
of the insulin regimen, while BB and MIX treated
patients seemed to accomplish the greatest ben-
efit. Although a statistically significant reduction
of HbAlc was achieved, only a small proportion
of patients managed to attain HbAlc below 7%,
pointing out the unmet need for timely intensifi-
cation with the optimal choice of injectable agent.
Still, in most patients, the change in therapy re-
sulted in weight loss, with a slightly better effect
of [DegLira compared to 1GlarLixi. According to
the results of the RCTs, the full potential of the
FRCs is expected to be greater if introduced in a
timely manner and in proper doses, but our results
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demonstrate that even delayed FRC introduction
could improve glycemic regulation and conse-
quently, cardiometabolic outcomes.
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