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1. Introduction
ore than 90% of all types of diabetes mellitus (DM) 
is type 2 DM (T2DM), which is a heterogeneous 
group of pathologies, characterized by a state of 

chronic hyperglycemia and a consequent increase in the 
risk of microvascular and macrovascular complications, 
mortality and other associated comorbidities. 
Multiple genetic and environmental factors have 
been associated, in addition to a significant number of 
pathophysiological mechanisms, highlighting insulin 
resistance and progressive pancreatic β-cell failure [1-
4]. 

For the year 2021, the people with DM worldwide 
were calculated at 537 million, and a significant increase 
in this number is estimated, being approximately 643 
and 783 million for the year 2030 and 2045, respectively 
[5,6]. 

A good glycemic control has been associated 
with a significant reduction in the risk of long-term 
complications, and in this sense, the intensification of 
treatment is essential to achieve glycemic control and 
potentially reduce these complications [7,8]. 
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Despite the medications available for the treatment, 
there is still a significant number of individuals who do 
not have adequate metabolic control. The international 
recommendations for the treatment of T2DM coincide 
in an individualized strategy according to risk and 
cardiovascular and/or renal involvement, and among 
the intensification strategies (additional to oral anti 
diabetics –OADs–) stand out: basal insulins (BIs), 
rapid-acting insulins, and GLP-1 receptor agonists 
(GLP-1RAs) [9-12].

The use of BIs together with GLP-1RAs has been 
shown to be effective in achieving A1c, fasting plasma 
glucose (FPG) and postprandial glucose (PPG) goals, 
with less weight gain and less risk of hypoglycemia. 
Additionally, most of the GLP-1RAs have shown a 
reduction in the risk of cardiovascular and renal 
outcomes, which means that when they are used 
concomitantly with BIs, the beneficial effects provided 
by each molecule can be preserved [13-16]. 

Recently, the introduction of the so-called fixed-
ratio combinations (FRC) which combine BI + GLP-
1RA (in the same application device) have changed 
the perspective of parenteral management in T2DM. 

■ Abstract
In type 2 diabetes, therapeutic failure to the oral anti diabetics is 
frequent, the use of schemes with basal insulin or with multiple 
doses of insulin (basal insulin and short-acting insulins) are 
a widely accepted way to intensify therapy. The use of GLP-1 
receptor agonists is another intensification strategy. The fixed-
ratio combinations with molecules such as insulin degludec + 
liraglutide, and insulin glargine + lixisenatide have proven useful 
in intensifying treatment of individuals with type 2 diabetes. 
The purpose of this review was to evaluate and analyze the 
results of pivotal studies with both fixed-ratio combinations in 

individuals with type 2 diabetes, finding that, they are capable of 
achieving better glycemic control when compared with each of 
its components separately (with a lower risk of hypoglycemia vs 
basal insulin and lower risk of gastrointestinal adverse effects vs 
GLP-1 receptor agonists) in various clinical scenarios, especially 
in individuals who do not achieve control with oral antidiabetics 
or who do not achieve control with basal insulin (associated with 
oral antidiabetics) or in those under management with GLP-1RA 
plus oral antidiabetics.
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Abbreviations:

AEs	 Adverse events

BBI	 Basal-bolus insulin

BI	 Basal insulin

BIAsp 30	Biphasic aspart insulin 30 (30% insulin aspart 
and 70% insulin aspart protamine)

BL	 Baseline

BMI	 Body mass index

CI	 Confidence interval

DM	 Diabetes mellitus

DPP-4i	 Dipeptidyl peptidase-4 inhibitors

eGFR	 Estimated glomerular filtration rate

ETD	 Estimated treatment differences

FPG	 Fasting plasma glucose

FRC	 Fixed-ratio combinations

GI	 Gastrointestinal

Glin	 Glinides

GLP-1-1RA	 GLP-1 receptor agonist

iAsp	 Insulin aspart

iDeg	 Insulin degludec U-100

iDegLira	Insulin degludec U-100 + liraglutide

iGlar	 Insulin glargine U-100

iGlarLixi	Insulin glargine U-100 + lixisenatide

Lira	 Liraglutide

LS	 Least-squared

Lixi	 Lixisenatide

Met	 Metformin

NA	 Not applicable or not available

NR	 Not reported

NS	 Not significant

OADs	 Oral antidiabetics

OD	 Once daily

O-L	 Open-label

Pio	 Pioglitazone

PPG	 Postprandial glucose

PYE	 Patient-year of exposure

RCTs	 Randomized clinical trials

SGLT2i	 Sodium-glucose cotransporter 2 inhibitors

SMBG	 Self-monitoring of blood glucose

SU	 Sulphonylurea

T2DM	 Type 2 Diabetes mellitus

U	 Units

WT	 Weekly titration

The purpose of this review is to describe and analyze 
the results of published trials with the two currently 
available FRCs: insulin degludec U-100 (iDeg) + 
liraglutide (Lira) –iDegLira– and, insulin glargine 
U-100 (iGlar) + lixisenatide (Lixi) –iGlarLixi–.

2. Methods 

2.1 Data selection

The following electronic databases were 
searched: PubMed and MEDLINE, Scopus, BIOSIS, 
ClinicalTrials.gov, Embase, Cochrane, Google 
Scholar, and Springer Online Archives Collection, 
from January 2010 to august 2022, using the terms 
“insulin,” “glargine”, “degludec”, “basal insulin”, "GLP-
1RA", “Fixed-ratio combination” with the term “type 
2 diabetes.” Articles resulting from these searches 
and relevant references cited in those articles were 
examined. Only pivotal randomized clinical trials 
(RCTs) published in English were included in this 
review.

2.2 Rationale for clinical use of FRCs in individuals 
with T2DM

The pathophysiological component of T2DM 
indicates that, over time, the probability of requiring 
different schemes with insulin increases. The most 
frequent of the schemes is with BIs, nevertheless, 
if metabolic control is not achieved (upon reaching a 
daily dose of BI of 0.5 U/kg/day), then it is necessary 
to intensify the therapy. Among the recommended 
guidelines, the use of rapid-acting insulins (in multiple 
insulin dose schemes) stand out; however, this type of 
treatment significantly increases body weight and the 
risk of hypoglycemia. The use of GLP-1RAs is another 
intensification strategy, since in addition to its efficacy 
in glycemic control, it also causes weight loss and a 
low risk of hypoglycemia, which makes it an attractive 
option for intensification [17-20]. 

The main reason that justifies the use of FRCs 
is due to the complementary mechanism of action of 
both components; for example, BIs inhibits the hepatic 
glucose production and increases glucose uptake in 
liver, muscle, and adipose tissue. Additionally, BIs 
complements the action of endogenous insulin and, 
therefore, can protect β-cells, improving prandial 
insulin response [21-23]. 

Otherwise, GLP-1RAs act by slowing gastric 
emptying, in addition to decreasing glucagon secretion 
and, therefore, PPG (especially with lixisenatide) 
and increasing insulin secretion, all together with 
a decrease in food intake caloric (by increasing the 
feeling of satiety); further, the GLP-1RAs may improve 
pancreatic function by increasing β-cell proliferation 
and inhibiting β-cell apoptosis [21-23].

Consequently, the addition of a GLP-1RAs in 
individuals with some insulin requirement, would 
allow the use of a lower dose of BIs, with an additional 
benefit on weight loss, and a lower risk of hypoglycemia 
[21-25].

2.3 RCTs assessing the efficacy and safety of 
iGlarLixi

The efficacy and safety of iGlarLixi was evaluated 
in the LixiLan program and in the SoliMix trial. The 
LixiLan program are three RCTs (in three different 
populations of participants with T2DM): subjects 
not controlled with OADs (LixiLan-O), subjects not 
controlled with BIs (LixiLan-L) and, subjects not 
controlled with GLP-1RAs (LixiLan-G. While, in 
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a greater extent with iGlarLixi. These results were 
consistent and sustained over an extension period 
(week 52); for example, the average A1c of 6.7% at week 
26 was maintained at week 52; additionally, iGlarLixi 
was also associated with significant and sustained 
reductions in FPG and PPG.

Moreover, in the LixiLan trials, the risk of 
hypoglycemia was higher in participants who received 
iGlar (either as a monocomponent or in combination), 
although in general, the hypoglycemic episodes were 
low in the LixiLan-O and LixiLan-G trials (when 
compared to the LixiLan-L trial). GI AEs were more 
frequent in individuals receiving GLP-1RA (relative 
to those receiving iGlarLixi or those receiving iGlar), 
although the rate was similar between treatment 
groups. 

The results of the LixiLan-L, LixiLan-O and 
LixiLan-G are summarized in the Figure 1 and Table 2.

In the SoliMix trial, the A1c was reduced by 1.3% 
with iGlarLixi and 1.1% with BIAsp 30, meeting 
noninferiority (least squares [LS] mean difference 
−0.2% [97.5% CI −0.4 to −0.1];  P  < 0.001). iGlarLixi 
was also superior to BIAsp 30 for body weight change 

SoliMix trial, participants with suboptimally controlled 
BI–treated T2DM were evaluated [26-34].

The baseline (BL) characteristics, objectives, 
inclusion/exclusion criteria and background treatment 
of the participants in the LixiLan program and in the 
SoliMix trial are summarized in Table 1.

3. Results
In the LixiLan-O trial, iGlarLixi was found to 

complement the individual effects of iGlar and Lixi 
to achieve significant reductions in A1c, with no 
significant increase in risk of hypoglycemia or weight 
gain (compared to iGlar), and with few gastrointestinal 
(GI) adverse events (AEs), when compared to Lixi. 

In the LixiLan-L, a high proportion of individuals 
receiving iGlarLixi achieved glycemic control, with a 
beneficial effect on body weight, without a significant 
increase in the risk of hypoglycemia. 

In the LixiLan-G trial, iGlarLixi significantly 
improved glycemic control without documented 
symptomatic hypoglycemia. The rate of nausea and 
vomiting and the number of documented symptomatic 
hypoglycemic events was low overall, but occurred to 

Table 1. Baseline characteristics and background treatment of the participants in the LixiLan program and the SoliMix trial

Trial, (blinding, Rn) 
(Ref)

LixiLan-L (O-L, 1:1) 
(26)

LixiLan-O (O-L, 2:1:1) 
(27)

LixiLan-G (O-L, 1:1) 
(28,29)

SoliMix (O-L, 1:1) 
(34)

Primary objectives To demonstrate the 
superiority of iGlarLixi to 
iGlar in A1c change

To compare iGlarLixi to 
Lixi alone and to iGlar alone 
(with Met) in A1c change

To demonstrate the superiority 
of iGlarLixi to GLP-1 RA in A1c 
change

To show that iGlarLixi is 
non-inferior to BIAsp 30 (A1c 
reduction) or superior in body 
weight change

Patients (adults) Inadequate glycemic 
control, despite the use of 
a BI, with ≥1 OADs

Inadequate glycemic 
control despite treatment 
with Met with ≥1 OADs 

Daily or weekly use of GLP-
1RA therapy 

Inadequate control with BI 
(with ≥1 OADs)

Exclusion criteria Renal, hepatic, or cardiovascular conditions, uncontrolled hypertension, cancer, a history 
of medullary thyroid carcinoma or elevated calcitonin levels, a history of pancreatitis, or 
amylase and/or lipase levels >3 times the upper limit of the normal laboratory range

Any DM (other than T2D); 
use of OADs (other than 
BI, Met or SGLT2i); use of 
weight-loss drugs

Therapy at screening Met ± OADs Met ± OADs GLP-1RA + Met ± SU ± Pio BI + Met alone or Met 
combined + SGLT2i

iGlarLixi 
(presentation)

iGlarLixi was available in 2 different 3 mL prefilled pens, one containing 100 U of iGlar and 50 μg of Lixi/mL, the other pen 
containing 100 U of iGlar and 30 μg of Lixi/mL

SMPG goals 80-100 80-100 80-100 80-110

A1c (%) ≥7.5% to ≤10% ≥7% to ≤9.0% for treated with 
Met and other OAD; and 
≥7.5% to ≤10% for treated 
with Met alone

7.0-9.0 ≥7.5% to ≤10%

Hypoglycemia 
categories

Documented symptomatic hypoglycemia (≤70 mg/dL) and severe symptomatic hypoglycemia (event requiring assistance 
of another person to actively administer carbohydrate, glucagon, or other resuscitative actions)

BMI (kg/m2) ≤40 ≤40 ≤40 >20 and ≤40

Concomitant therapy 
with OADs

Met Met Met ± Pio ± SGLT2i Met ± SGLT2i

Main phase 
(duration)

30 weeks 30 weeks 26 weeks 26 weeks

Extension phase 
(duration)

NA NA 26 weeks NA

Legend: A1c: glycosylated hemoglobin; BI: basal insulin; BIAsp 30: Biphasic aspart insulin 30 (30% insulin aspart and 70% insulin aspart protamine); BMI: 
body mass index; 
FPG: fasting plasma glucose; GLP-1RA: GLP-1 receptor agonists; iGlar: glargine U-100; iGlarLixi: glargine + lixisenatide (Lixi); kg: kilograms; Met: 
metformin; 
NA: not applicable; Pio: pioglitazone; OADs: oral anti-diabetics; O-L: open-label; Ref: reference; Rn: randomization; SGLT2i: SGLT2 inhibitor; SMPG: self-
measured plasma glucose; 
SU: sulphonylurea.
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(LS mean difference −1.9 kg [95% CI −2.3 to −1.4]) and 
percentage of participants achieving A1c <7% without 
weight gain and A1c  <7% without weight gain and 

without hypoglycemia (all P < 0.001). 
iGlarLixi was also superior to BIAsp 30 for 

A1c reduction (P < 0.001) and the incidence and rates 

Figure 1. Results of the LixiLan program on: mean changes from BL in (a), A1c (%); (b), fasting plasma glucose (FPG); (c), 2-hours 
post-prandial glucose (2 h-PPG)

Table 2. Secondary outcomes in the LixiLan program

LixiLan-L LixiLan-O LixiLan-G

Interventions (n) iGlarLixi (366) iGlar (365) iGlarLixi (468) iGlar (466) Lixi (233) iGlarLixi (252) GLP-1RA (253)

Patients, n (%) reaching A1c 
<7% at week 30*

201 (54.9%) 108 (29.6%) 345 (74%) 277 (59%) 77 (33%) 156 (61.9%) 65 (25.7%)

Proportion difference (95% CI) 
vs GLP-1RA, p-value

NA NA 36.1% (28.1% to 44.0%), <0.0001

Mean body weight (kg)

BL (mean) 87.8 87.1 89.4 89.8 90.8 93.01 95.49

LS change from BL (mean) -0.7 0.7 -0.3 1.1 -2.3 1.89 -1.14

Comparison vs iGlar (95% CI), 
p-value

-1.4 (-1.8 to -0.9), <0.0001 -1.4 (-1.9 to -0.9), <0.0001 NA

Comparison vs Lixi (95% CI) 2.01 (1.4 to 2.6)

Comparison vs GLP-1RA (95% 
CI), p-value

NA NA -3.03 (2.417 to 3.643), <0.0001

Patients, n (%) reaching A1c< 
7.0% with no body weight gain at 
week 30* 

125 (34.2%) 49 (13.4%) 202 (43.2%) 117 (25.1%) 65 (27.9%) NE NE

Proportion difference vs iGlar 
(95% CI), p-value

20.8 (15.0 to 26.7), <0.0001 18.1 (12.2 to 24.0), <0.0001 NA

Proportion difference vs Lixi 
(95% CI)

NA 15.2 (8.1 to 22.4) NA

iGlar daily dose (units)

BL (mean) 35.0 35.2 10 (initial daily 
dose)

10 (initial 
daily dose)

NA NA NA

Endpoint (mean) 46.7 46.7 NA NA NA

LS insulin dose change at week 
30 (mean)

10.6 10.9 NA NA NA

LS insulin dose at week 30 
(mean)

39.8 40.5 NA NA NA

Legend: A1c: glycosylated hemoglobin; BL: baseline; CI: confidence interval; iGlar: glargine U-100, GLP-1RA: GLP-1 receptor agonists, iGlarLixi: 
glargine + Lixisenatide (Lixi), 
kg: kilograms; Met: metormin, NA: not applicable, NE: not specified; Pio: pioglitazone, OADs: oral anti-diabetics, O-L: open-label, SGLT2i: SGLT2 
inhibitor, 
SU: sulphonylurea; vs: versus; *At week 26 in LixiLan-G trial.
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of hypoglycemia were lower with iGlarLixi versus 
BIAsp 30. The percentage of participants who had at 
least one AE was slightly higher in the iGlarLixi group 
(32.6%) compared with the BIAsp 30 group (27.7%), the 
difference being mainly due to the higher incidence of 
GI AEs in the iGlarLixi group (10.4% versus 2.3%).

3.1 FRCs that assess the efficacy and safety of 
iDegLira

The efficacy and safety of iDegLira was evaluated 
in nine RCTs (DUAL program), in three different 
populations of participants with T2DM: subjects not 
controlled with OADs (DUAL I, IV, VI, VIII and IX) 
[35-39]; subjects not controlled with GLP-1RAs (DUAL 
III) [39]; subjects not controlled with BI (DUAL II, V 
and VII) [41-48].

The BL characteristics, objectives, inclusion and 
exclusion criteria, and background treatment of the 
participants in the DUAL program are summarized in 
the Table 3.

In DUAL I trial, iDegLira was associated with a 
reduction in the frequency of AEs associated with its 
components (weight gain, hypoglycemia, and GI AEs); 
in DUAL IV, the addition of iDegLira to sulphonylurea 
(SU) −with or without Met− reduced A1c, but there 
was an increase in weight and the risk of hypoglycemic 
events. In DUAL VI, iDegLira treatment demonstrated 
a similar efficacy and safety profile, with weight loss 
and a low risk of hypoglycemic events. In DUAL VIII, 
a greater treatment effect with iDegLira (compared to 
iGlar) was demonstrated in individuals who did not 
require intensification of therapy, with a slight increase 
in weight, and a low frequency of hypoglycemic events. 
In DUAL IX, the superiority of iDegLira (relative to 
iGlar) when added to an SGLT2i (with or without other 
OADs) was confirmed for glycemic control, with no 
significant changes in weight, with few hypoglycemic 
events.

In DUAL III, iDegLira was found to be superior 
(relative to GLP-1RA) in achieving significantly lower 
A1c and FPG levels; however, weight gain was higher 
with iDegLira, as was the number of hypoglycemic 
events.

In DUAL II, V and VII, iDegLira demonstrated 
superiority in glycemic control over iDeg and iGlar, 
and demonstrated non-inferiority over the basal-
bolus insulin (BBI) regimen. Hypoglycemia rates 
with iDegLira were numerically lower than iDeg and 
significantly lower than iGlar (high-dose, titratable) 
and the BBI regimen. Additionally, weight loss was 
significantly greater with iDegLira compared to iDeg 
and iGlar and to the BBI regimen. IDegLira significantly 
increased the risk of confirmed hypoglycemia (overall 
and nocturnal) compared to placebo + SU and GLP-
1RAs, and also demonstrated a lower risk of overall 
hypoglycaemia (relative to iDeg). A similar reduction 
in the risk of global hypoglycemia was also seen in 
those who had experienced prior insulin management. 
Moreover, iDegLira decreased the risk of hypoglycemia 
(severe and nocturnal) in relation to the BBI regimen. 

Additionally, the risk of hypoglycemia was 
higher with iDegLira in participants who received 
management with SU (DUAL IV) or with SU + BI, 
and the GI AEs were more frequent in individuals who 
received GLP-1RAs (in relation to those who received 
iDegLira or BIs).

The results of the DUAL program on changes in 
A1c, effects on body weight and hypoglycemic events 
are summarized in the Table 4 and Figure 2.

3.2 Summary of the efficacy and safety of iGlarLixi 
and iDegLira in T2DM

Both FRCs show significant reductions in the value 
of A1c, FPG and PPG (the reduction in PPG was mainly 
observed with iGlarLixi), the risk of hypoglycemia is 
lower with FRCs compared to BIs (but the risk is higher 
with FRCs, compared to the use of GLP-1RAs); GI AEs 
are similar between the different groups, and tend to 
attenuate over time and with adequate dose titration 
with FRCs. Insulin doses are lower in subjects receiving 
FRCs and weight gain is evidently lower in subjects 
receiving FRCs (compared to those using different 
insulin therapy schemes). The summary of different 
outcomes such as: final dose of insulin; documented, 
severe, and nocturnal hypoglycemia, trends in body 
weight, and different AEs related to both FRC is shown 
in Tables 5 and 6.

4. Discussion
Clinically, the therapeutic failure to the OADs 

is common, and the intensification of management 
and achievement of glycemic control goals have 
been associated with a reduction in various micro 
and macrovascular outcomes. In addition to the 
intensification with BI, combined regimens with rapid-
acting insulins or GLP-1RA appear; in fact, recent 
management guidelines recommend the combined use 
of BI + GLP1RA in individuals with an A1c value ≥10% 
or with an A1c value >2% above the individualized 
goal for the patient, since in individuals in where there 
is a failure of β-cell insulin secretion, management 
with GLP-1RAs monotherapy may not be effective 
(especially in controlling FPG) [49-53].

Certain recommendations must be taken into 
account for the use of FRCs, for instance, most OADs 
can be administered with FRCs, except the DPP-4i 
(there is no evidence in favor of the use of DPP-4i + 
FRCs in relation to its effectiveness); other OADs, 
such as pioglitazone (Pio), should be used with great 
caution in individuals with heart failure, edematous 
states, and those in whom weight loss is a therapeutic 
goal. The use of SU + FRC is also possible, taking 
great care when indicating it in patients with frequent 
hypoglycemic symptoms or in those who require weight 
loss, so it may be necessary to reduce the dose of SU. 

In relation to the starting doses of both FRCs, 
iGlarLixi should be administered once daily (OD) and 
due to the known impact on PPG (mediated by Lixi), it 
is recommended to administer during the 60 minutes 
before any of the three main meals. The availability of 
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two commercial presentations for iGlarLixi allows, in 
those individuals receiving OADs or GLP-1RA, to start 
with low doses; while, in patients receiving treatment 
with BI, it should be taken into account always the 
dose that is received (Figure 3). Both presentations at 

the top of the dose (40 or 60 U/day of insulin) provide 20 
µg of Lixi, and allow its use in a significant proportion 
of individuals who need high doses of BI (for the 
presentation of 30-60 U).

Otherwise, starting doses of iDegLira (OD) in 

Table 4. Secondary outcomes in the DUAL program

Trials 
(n)

Intervention/ 
comparator

FPG (mg/dL) 
change from BL

PPG (mg/dL)
change from BL

A1c < 7%
(% patients)

A1c ≤ 6.5% 
(% patients)

A1c < 7% 
(% patients)*

DUAL I 
(1,663)

iDegLira
iDeg
Lira

-65
-65
-32

-44
-37
-21

81
65
60

70
47
41

36
14
52

DUAL II 
(413)

iDegLira
iDeg

-62
-46

NA
NA

60
23

45
13

40
8.5

DUAL III 
(438)

iDegLira
GLP -1RA

-54
-11

NA
NA

75
36

63
23

NA
NA

DUAL IV 
(435)

iDegLira
Placebo

-47
-6

NA
NA

79
29

64
12

NA
NA

DUAL V 
(557)

iDegLira
iGlar

-50
-49

-11.5
-10

72
47

55
31

39
12

DUAL VI 
(420)

iDegLira 1WT
iDegLira 2WT

-78
-82

NA
NA

90
89

84
85

NA
NA

DUAL VII 
(506)

iDegLira
iGlar + iAsp

-43
-34

NA
NA

66
67

50
45

35
5

DUAL VIII 
(1,012)

iDegLira (w:26)
iGlar (w:26)
iDegLira (w:104)
iGlar (w:104)

-71
-68
-71
-67

NA
NA
NA
NA

79
56

55.5
28.5

64
35
43
22

30
9
17
5.5

DUAL IX 
(420)

iDegLira
iGlar

-67
-63

-73
-53

85
71

75
49.5

42
17

Legend: A1c: glycosylated hemoglobin; BL: baseline; FPG: fasting plasma glucose; GLP-1RA: GLP-1 receptor agonists; iAsp: insulin aspart; 
iDegLira: Degludec/Liraglutide (Lira); iGlar: insulin glargine U-100; iGlarLixi: iGlarLixi: insulin glargine + Lixisenatide (Lixi), NA: not applicable; 
PPG: postprandial glucose, w: week; 1WT: once-weekly titration; 2WT: twice-weekly titration; * Without hypoglycemias/weight gain

Figure 2. Results of the DUAL program on: changes in A1c value; effects on body weight; and hypoglycemic events in participants with OADs -DUAL I, 
IV, VI, VIII, and IX- (a); uncontrolled participants with GLP-1RA -DUAL III- (b); and uncontrolled participants with BI -DUAL II, V, and VII- (c)
Abbreviations: A1c: glycosylated hemoglobin; PYE: events per patient-year of exposure; 1WT: once-weekly titration; 2WT: twice-weekly titration
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Figure 3. Recommendation algorithm for starting iGlarLixi
Abbreviations: BI: basal insulin; DPP-4i: dipeptidyl peptidase-4 inhibitors; Glin: glinides; GLP-1-1RA: GLP-1 receptor agonist; Pio: Pioglitazone; SGLT2i: 
sodium-glucose cotransporter 2 inhibitors; SU: Sulphonylurea

Table 5. Summary of outcomes in the DUAL and LixiLan trials (final dose of insulin, hypoglycemia and trend in body weight)

Trials Intervention/ 
Comparator

Mean insulin dose 
at last recorded 

visit (units)

Documented 
hypoglycemia (% 

patients)

Severe 
hypoglycemia (% 

patients)

Nocturnal 
hypoglycemia (% 

patients)

Weight trend
( kg)

DUAL I iDegLira
iDeg 
Lira

38 (13)
53 (28)

-

32
39
7

0.36
0.48

-

NA
NA
NA

-0.5 
+1.6 

-3 

DUAL II iDegLira 
iDeg

45
45

24
25 

0.5
0

6
8.5

-2.7 
0 

DUAL III iDegLira
GLP-1RA

33.5
-

32
3

0.3
0

11
0.7 

+2
-0.8 

DUAL IV iDegLira 
Placebo

28
-

42
17

0.7
0

12
7

+0.5
-1

DUAL V iDegLira
 iGlar 

41
66

28
49

0
0.4

6
24

-1.4
+1.8

DUAL VI iDegLira 1WT 
iDegLira 2WT

41
41

9
24

0
0.5

2
7

-1
-2

DUAL VII iDegLira
iGlar + iAsp 

40
84

20
53

1.2
1.6

5
19

-0.9
2.6

DUAL VIII iDegLira 
iGlar

37 
52

NA NA
NA

NA
NA

+1.7
+3.4

DUAL IX iDegLira
 iGlar

36
53.5

13
19.5

NA
NA

2.9
6.2

0
+2

LixiLan-L iGlarLixi 
iGlar

47
47

40
42.5

1.1
0.3

NA
NA

-0.7
+0.7

LixiLan-O  iGlarLixi
iGlar 
Lixi

39.8 
40.3

-

26
24
6.4

0
0.2
0

NA
NA
NA

-0.3
+1.1
-2.3

LixiLan-G iGlarLixi
GLP-1RA

43.5
-

28
2.3

9.4
0.4

NA
NA

+1.9
-1.1

Legend: -: absent; GLP-1RA: GLP-1 receptor agonists; iDeg: insulin degludec U-100; iDegLira: Degludec/Liraglutide (Lira); iGlar: insulin glargine U-100; 
iGlarLixi: insulin glargine + Lixisenatide (Lixi); kg: kilograms; NA: not applicable; 1WT: once-weekly titration; 2WT: twice-weekly titration
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Figure 4. Recommendation algorithm for starting iDegLira 
Abbreviations: BI: basal insulin; DPP-4i: dipeptidyl peptidase-4 inhibitors; Glin: glinides; GLP-1-1RA: GLP-1 receptor agonist; Pio: Pioglitazone; SGLT2i: 
sodium-glucose cotransporter 2 inhibitors; SU: Sulphonylurea

patients receiving OADs are low, while in individuals 
managed with GLP-1RA or BI, the dose is slightly 
higher (both doses according to the protocol of DUAL 
trials) (Figure 4). Some concern may arise with the 
starting dose in patients taking high-dose BI; however, 
in the DUAL trials, regardless of the BI dose prior to 
randomization, iDegLira was found to be effective. 
Moreover, more than 60% of participants in the DUAL 
trials who received iDegLira achieved an A1c goal of 
<7.0% with average doses <50 U/day.

Other considerations must be taken into account 
when considering FRCs management, especially in 
individuals with high cardiovascular risk; for example, 
for the particular case with Lixi, it was shown that it 
is a “neutral” molecule in relation to the cardiovascular 
outcomes; while, Lira has shown its beneficial effect 
in reducing cardiovascular outcomes, this effect is 
achieved with a dose of 1.8 mg/day [54-56]. 

Therefore, when considering the use of iDegLira 
in T2DM individuals with high cardiovascular risk, 
it should be remembered that in order to deliver a 
1.8 mg dose of Lira, 50 U of iDeg are concomitantly 
received; therefore, in these cases, if the use of BI + 
Lira is required, it is recommended to use each of its 
components separately.

Additionally, starting with low doses of FRC is 
likely to result in a lower rate of GI AEs, which may 
be very common (due to GLP-1RA), gradual titration 
to the optimal dose it may be a factor that delays the 
achievement of glycemic control goals [20,22].

Moreover, to our knowledge, there are no head-to-
head comparisons between iGlarLixi and iDegLira to 
date, however, a systematic review meta-analysis and 
an indirect comparison have evaluated the efficacy and 
AEs of both FRCs [57,58].

In the meta-analyses, glycemic control of iGlarLixi 
or iDegLira was significantly lower (from BL); the 
comparison between both groups of treatment strategies 
did not show significant differences in outcomes such 
as the absolute change in the value of A1c or in body 
weight. In this meta-analysis, the medications that 
the participants received were not taken into account, 
additionally, a high heterogeneity was found between 
the trials; there were also differences in study designs, 
for example, the LixiLan trials had a run-in period 
(while the DUAL trials did not), as well as BL FPG 
values ​​and control goals glycemic levels differed 
between the studies, these considerations would allow 
us to state that, in this meta-analyses, the results 
obtained are not balanced or reliable. 

Similarly, the study that performed the indirect 
comparison between the two FRCs found that, among 
individuals with T2DM not controlled with BI, 
treatment with IDegLira resulted in a greater reduction 
in A1c, with a greater reduction in body weight 
(at BL) versus iGlarLixi; however, in this analysis 
certain assumptions of “equality” were made between 
the trials, for instance, A1c value, prior use of SU, 
definitions of hypoglycemia, the presence or absence of 
a run-in period, the type of design and the duration of 
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the trials, inter alia. With these results, the direction 
and magnitude of the potential differences that may be 
found are difficult to predict and obviously place a great 
limitation on the interpretation of findings (especially 
by the assumption that all prognostic factors and 
confounding variables were balanced between trials).

Finally, a systematic review of RCTs was recently 
published, comparing iGlarLixi versus iDeg + Aspart 
(iDegAsp), finding that the A1c change with iGlarLixi 
exceeded that for IDegAsp, the A1c target achievement 
was greater for iGlarLixi. In addition, the analyzes 
showed differences in mean postprandial SMPG, which 
were significantly lower with iGlarLixi. Bodyweight 
change was more favourable for iGlarLixi, however, 
the comparisons of hypoglycemia were inconclusive 
owing to differences in definitions between studies. 
AEs were more frequent with iGlarLixi because of GI 
intolerance [59].

Some limitations can be identified in this review, 
for example, we do not involve real-life trials or post-
hoc trials, nor indirect analyzes between molecules in 
the analysis. It is clear that the real-life trials provide 
important information on the behavior of different 
management strategies on the clinical set, under 
real-life conditions, and complement the information 
provided by the RCTs. In fact, the real-life trials with 
both FRCs have been shown to be consistent with the 
results described in the RCTs [60-66].

Additionally, we only analyzed the “pivotal” trials of 
iDegLira and iGlarLixi, therefore, we did not evaluate 
trials carried out in other geographical areas; therefore, 
the results described here should only be extrapolated 
to individuals or a population of individuals with 
inclusion criteria similar to those chosen in the DUAL 
and LixiLan or SoliMix trials.

4.1 Summary

In T2DM, FRCs have been shown to be effective 
in lowering A1c levels and achieving FPG and PPG 
targets in various clinical settings; insulin doses with 
both FRCs were similar to those of individuals receiving 

insulin management. GI AEs were lower with the FRCs 
(compared to those receiving GLP-1RA); there was 
also a significant benefit in favor of FRCs in relation 
to weight loss and risk of hypoglycaemia (compared to 
those receiving insulin management).

Author contribution: H V-U and JP-F carried out 
the search strategy, the condensation and synthesis 
of the information, as well as the preparation of the 
tables and figures and the writing of the final article. 

HD V-S contributed with the condensation of the 
information and the generation of the tables and 
figures.

All the authors contributed to the preparation of 
this manuscript and approved the final version for 
submission. All authors take responsibility for the 
accuracy and completeness of data and data analyses. 

Funding: This review article was not funded and 
did not receive any financial stimulus.

Conflicts of interest statement: H V-U declares 
Research Support from: Sanofi; Advisory Boards and 
consulting from: Sanofi, Novo Nordisk, Abbott, PTC 
Therapeutics and Merck; Speaker Bureau from: Sanofi, 
Novo Nordisk and PTC Therapeutics.

JP F declares Research Support from: Boehringer 
Ingelheim, Eli Lilly, Janssen, Merck, Novo Nordisk, 
Oramed, Pfizer, Sanofi; Advisory Boards and Consulting 
from: Boehringer Ingelheim, Eli Lilly, Merck, Novo 
Nordisk, Pfizer and Sanofi; Speaker Bureau from: Eli 
Lilly, Merck and Sanofi.

HD V-S declares that he has participated in 
meetings of experts from laboratories such as Sanofi, 
Novo Nordisk and Abbott.

Acknowledgement: None. 

■ References
1.	 American Diabetes Association Professional Practice 

Committee; American Diabetes Association Professional 
Practice Committee: Draznin B, Aroda VR, Bakris G, 
Benson G, Brown FM, Freeman R, Green J, Huang E, 
Isaacs D, Kahan S, et al. 2. Classification and Diagnosis 
of Diabetes: Standards of Medical Care in Diabetes-2022. 
Diabetes Care 2022, 45(Suppl 1):S17-38. 

2.	 Roden M, Shulman GI. The integrative biology of type 2 
diabetes. Nature 2019, 576(7785):51-60. 

3.	 Farmaki P, Damaskos C, Garmpis N, Garmpi A, 
Savvanis S, Diamantis E. Complications of the Type 2 
Diabetes Mellitus. Curr Cardiol Rev 2020, 16(4):249-51. 

4.	 Galicia-Garcia U, Benito-Vicente A, Jebari S, Larrea-
Sebal A, Siddiqi H, Uribe KB, Ostolaza H, Martín C. 
Pathophysiology of Type 2 Diabetes Mellitus. Int J Mol 
Sci 2020, 21(17):6275. 

5.	 Sun H, Saeedi P, Karuranga S, Pinkepank M, 
Ogurtsova K, Duncan BB, Stein C, Basit A, Chan JCN, 
Mbanya JC, et al. IDF Diabetes Atlas: Global, regional 
and country-level diabetes prevalence estimates for 2021 
and projections for 2045. Diabetes Res Clin Pract 2022, 
183:109119. 

6.	 Tinajero MG, Malik VS. An Update on the Epidemiology 
of Type 2 Diabetes: A Global Perspective. Endocrinol 
Metab Clin North Am 2021, 50(3):337-55.

7.	 American Diabetes Association Professional Practice 
Committee; American Diabetes Association Professional 
Practice Committee: Draznin B, Aroda VR, Bakris G, 
Benson G, Brown FM, Freeman R, Green J, Huang E, 
Isaacs D, Kahan S, et al. 9. Pharmacologic Approaches 
to Glycemic Treatment: Standards of Medical Care in 
Diabetes-2022. Diabetes Care 2022, 45(Suppl 1):S125-43.

8.	 Seidu S, Cos X, Brunton S, Harris SB, Jansson SPO, 
Mata-Cases M, Neijens AMJ, Topsever P, Khunti 



Rev Diabet Stud (2023) 19:14-27 Copyright  © by Lab & Life Press

The Review of DIABETIC STUDIES

Vol. 19 · No. 1 · 2023
Basal Insulin Plus GLP-1RA in Type 2 diabetes 25 

K. 2022 update to the position statement by Primary 
Care Diabetes Europe: a disease state approach to the 
pharmacological management of type 2 diabetes in primary 
care. Prim Care Diabetes 2022, S1751-9918(22)00031-6.

9.	 Okemah J, Peng J, Quiñones M. Addressing Clinical 
Inertia in Type 2 Diabetes Mellitus: A Review. Adv Ther 
2018, 35(11):1735-45.

10.	 Ali SN, Dang-Tan T, Valentine WJ, Hansen BB. 
Evaluation of the Clinical and Economic Burden of Poor 
Glycemic Control Associated with Therapeutic Inertia in 
Patients with Type 2 Diabetes in the United States. Adv 
Ther 2020, 37(2):869-82.

11.	 Andreozzi F, Candido R, Corrao S, Fornengo R, 
Giancaterini A, Ponzani P, Ponziani MC, Tuccinardi F, 
Mannino D. Clinical inertia is the enemy of therapeutic 
success in the management of diabetes and its complications: 
a narrative literature review. Diabetol Metab Syndr 2020, 
12:52.

12.	 Khunti K, Gomes MB, Pocock S, Shestakova MV, 
Pintat S, Fenici P, Hammar N, Medina J. Therapeutic 
inertia in the treatment of hyperglycaemia in patients with 
type 2 diabetes: A systematic review. Diabetes Obes Metab 
2018, 20(2):427-37.

13.	 Sarkar S, Heyward J, Alexander GC, Kalyani RR. 
Trends in Insulin Types and Devices Used by Adults with 
Type 2 Diabetes in the United States, 2016 to 2020. JAMA 
Netw Open 2021, 4(10):e2128782.

14.	 Wysham CH, Lin J, Kuritzky L. Safety and efficacy of 
a glucagon-like peptide-1 receptor agonist added to basal 
insulin therapy versus basal insulin with or without a rapid-
acting insulin in patients with type 2 diabetes: results of a 
meta-analysis. Postgrad Med 2017, 129(4):436-45.

15.	 Castellana M, Cignarelli A, Brescia F, Laviola L, 
Giorgino F. GLP-1 receptor agonist added to insulin 
versus basal-plus or basal-bolus insulin therapy in type 2 
diabetes: A systematic review and meta-analysis. Diabetes 
Metab Res Rev 2019, 35(1):e3082.

16.	 Maiorino MI, Chiodini P, Bellastella G, Scappaticcio 
L, Longo M, Giugliano D, Esposito K. The good 
companions: insulin and glucagon-like peptide-1 receptor 
agonist in type 2 diabetes. A systematic review and meta-
analysis of randomized controlled trials. Diabetes Res Clin 
Pract 2019, 154:101-15.

17.	 Khunti K, Millar-Jones D. Clinical inertia to insulin 
initiation and intensification in the UK: A focused literature 
review. Prim Care Diabetes 2017, 11(1):3-12.

18.	 Silver B, Ramaiya K, Andrew SB, Fredrick O, Bajaj 
S, Kalra S, Charlotte BM, Claudine K, Makhoba A. 
EADSG Guidelines: Insulin Therapy in Diabetes. Diabetes 
Ther 2018, 9(2):449-92. 

19.	 Heise T. The future of insulin therapy. Diabetes Res Clin 
Pract 2021, 175:108820.

20.	 Trujillo JM, Nuffer W, Smith BA. GLP-1 receptor 
agonists: an updated review of head-to-head clinical studies. 
Ther Adv Endocrinol Metab 2021, 12:2042018821997320.

21.	 Yang T, Cutshall BT, Tatara A, Ruegger M. Combined 
Insulin and GLP-1 Receptor Agonists: Simplifying 
Treatment or Adding Obstacles? J Pharm Pract 2019, 
32(4):447-9.

22.	 Novodvorský P, Haluzík M. An update on the safety of 
insulin-GLP-1 receptor agonist combinations in type 2 
diabetes mellitus. Expert Opin Drug Saf 2022, 21(3):349-
61. 

23.	 Boland BB, Rhodes CJ, Grimsby JS. The dynamic 

plasticity of insulin production in β-cells. Mol Metab 2017, 
6(9):958-73. 

24.	 Ahrén B, Galstyan G, Gautier JF, Giorgino F, Gomez-
Peralta F, Krebs M, Nikonova E, Stager W, Vargas-
Uricoechea H. Postprandial Glucagon Reductions 
Correlate to Reductions in Postprandial Glucose and 
Glycated Hemoglobin with Lixisenatide Treatment in Type 
2 Diabetes Mellitus: A Post Hoc Analysis. Diabetes Ther 
2016, 7(3):583-90.

25.	 Kaneto H, Kimura T, Shimoda M, Obata A, Sanada J, 
Fushimi Y, Nakanishi S, Mune T, Kaku K. Favorable 
Effects of GLP-1 Receptor Agonist against Pancreatic 
β-Cell Glucose Toxicity and the Development of 
Arteriosclerosis: “The Earlier, the Better” in Therapy with 
Incretin-Based Medicine. Int J Mol Sci 2021, 22(15):7917.

26.	 Aroda VR, Rosenstock J, Wysham C, Unger J, Bellido 
D, González-Gálvez G, Takami A, Guo H, Niemoeller 
E, Souhami E, et al. Efficacy and Safety of LixiLan, a 
Titratable Fixed-Ratio Combination of Insulin Glargine 
Plus Lixisenatide in Type 2 Diabetes Inadequately 
Controlled on Basal Insulin and Metformin: The LixiLan-L 
Randomized Trial. Diabetes Care 2016, 39(11):1972-80.

27.	 Rosenstock J, Aronson R, Grunberger G, Hanefeld M, 
Piatti P, Serusclat P, Cheng X, Zhou T, Niemoeller E, 
Souhami E, et al. Benefits of LixiLan, a Titratable Fixed-
Ratio Combination of Insulin Glargine Plus Lixisenatide, 
Versus Insulin Glargine and Lixisenatide Monocomponents 
in Type 2 Diabetes Inadequately Controlled on Oral 
Agents: The LixiLan-O Randomized Trial. Diabetes Care 
2016, 39(11):2026-35.

28.	 Blonde L, Rosenstock J, Del Prato S, Henry R, Shehadeh 
N, Frias J, Niemoeller E, Souhami E, Ji C, Aroda VR. 
Switching to iGlarLixi Versus Continuing Daily or Weekly 
GLP-1 RA in Type 2 Diabetes Inadequately Controlled 
by GLP-1 RA and Oral Antihyperglycemic Therapy: The 
LixiLan-G Randomized Clinical Trial. Diabetes Care 
2019, 42(11):2108-16.

29.	 Blonde L, Rosenstock J, Frias J, Birkenfeld AL, 
Niemoeller E, Souhami E, Ji C, Del Prato S, Aroda VR. 
Durable Effects of iGlarLixi Up to 52 Weeks in Type 2 
Diabetes: The LixiLan-G Extension Study. Diabetes Care 
2021, 44(3):774-80.

30.	 h t t p s : / / c l i n i c a l t r i a l s . g o v / c t 2 / s h o w /
NCT03798054?term=Lixilan&draw=2&rank=9 (accessed 
december 11, 2021).

31.	 h t t p s : / / c l i n i c a l t r i a l s . g o v / c t 2 / s h o w /
NCT03798080?term=Lixilan&draw=2&rank=8 (accessed 
december 11, 2021).

32.	 h t t p s : / / c l i n i c a l t r i a l s . g o v / c t 2 / s h o w /
NCT02787551?term=Lixilan&draw=2&rank=5 (accessed 
december 11, 2021).

33.	 https://clinicaltrials.gov/ct2/results?cond=&term=Lixi-
lan&cntry=&state=&city=&dist= (accessed december 15, 
2021).

34.	 Rosenstock J, Emral R, Sauque-Reyna L, Mohan V, 
Trescolí C, Al Sifri S, Lalic N, Alvarez A, Picard P, 
Bonnemaire M, et al. Advancing Therapy in Suboptimally 
Controlled Basal Insulin-Treated Type 2 Diabetes: Clinical 
Outcomes With iGlarLixi Versus Premix BIAsp 30 in the 
SoliMix Randomized Controlled Trial. Diabetes Care 
2021, 44(10):2361-70.

35.	 Gough SC, Bode B, Woo V, Rodbard HW, Linjawi S, 
Poulsen P, Damgaard LH, Buse JB; NN9068-3697 
(DUAL-I) trial investigators. Efficacy and safety of a 

https://clinicaltrials.gov/ct2/show/NCT03798054?term=Lixilan&draw=2&rank=9
https://clinicaltrials.gov/ct2/show/NCT03798054?term=Lixilan&draw=2&rank=9
https://clinicaltrials.gov/ct2/show/NCT03798080?term=Lixilan&draw=2&rank=8
https://clinicaltrials.gov/ct2/show/NCT03798080?term=Lixilan&draw=2&rank=8
https://clinicaltrials.gov/ct2/show/NCT02787551?term=Lixilan&draw=2&rank=5
https://clinicaltrials.gov/ct2/show/NCT02787551?term=Lixilan&draw=2&rank=5
https://clinicaltrials.gov/ct2/results?cond=&term=Lixilan&cntry=&state=&city=&dist
https://clinicaltrials.gov/ct2/results?cond=&term=Lixilan&cntry=&state=&city=&dist


The Review of DIABETIC STUDIES

Vol. 19 · No. 1 · 2023

Vargas-Uricoechea et al.26 

www.diabeticstudies.org Rev Diabet Stud (2023) 19:14-27

fixed-ratio combination of insulin degludec and liraglutide 
(IDegLira) compared with its components given alone: 
results of a phase 3, open-label, randomised, 26-week, 
treat-to-target trial in insulin-naive patients with type 2 
diabetes. Lancet Diabetes Endocrinol 2014, 2(11):885-93. 

36.	 Rodbard HW, Bode BW, Harris SB, Rose L, Lehmann 
L, Jarlov H, Thurman J; Dual Action of Liraglutide and 
insulin degludec (DUAL) IV trial investigators. Safety 
and efficacy of insulin degludec/liraglutide (IDegLira) 
added to sulphonylurea alone or to sulphonylurea and 
metformin in insulin-naïve people with Type 2 diabetes: 
the DUAL IV trial. Diabet Med 2017, 34(2):189-96. 

37.	 Harris SB, Kocsis G, Prager R, Ridge T, Chandarana 
K, Halladin N, Jabbour S. Safety and efficacy of IDegLira 
titrated once weekly versus twice weekly in patients with 
type 2 diabetes uncontrolled on oral antidiabetic drugs: 
DUAL VI randomized clinical trial. Diabetes Obes Metab 
2017, 19(6):858-65. 

38.	 Aroda VR, González-Galvez G, Grøn R, Halladin 
N, Haluzík M, Jermendy G, Kok A, Őrsy P, Sabbah 
M, Sesti G, et al. Durability of insulin degludec plus 
liraglutide versus insulin glargine U100 as initial injectable 
therapy in type 2 diabetes (DUAL VIII): a multicentre, 
open-label, phase 3b, randomised controlled trial. Lancet 
Diabetes Endocrinol 2019, 7(8):596-605. 

39.	 Philis-Tsimikas A, Billings LK, Busch R, Portillo CM, 
Sahay R, Halladin N, Eggert S, Begtrup K, Harris S. 
Superior efficacy of insulin degludec/liraglutide versus 
insulin glargine U100 as add-on to sodium-glucose co-
transporter-2 inhibitor therapy: A randomized clinical trial 
in people with uncontrolled type 2 diabetes. Diabetes Obes 
Metab 2019, 21(6):1399-408.

40.	 Linjawi S, Bode BW, Chaykin LB, Courrèges JP, 
Handelsman Y, Lehmann LM, Mishra A, Simpson RW. 
The Efficacy of IDegLira (Insulin Degludec/Liraglutide 
Combination) in Adults with Type 2 Diabetes Inadequately 
Controlled with a GLP-1 Receptor Agonist and Oral 
Therapy: DUAL III Randomized Clinical Trial. Diabetes 
Ther 2017, 8(1):101-14.

41.	 Buse JB, Vilsbøll T, Thurman J, Blevins TC, Langbakke 
IH, Bøttcher SG, Rodbard HW; NN9068-3912 (DUAL-
II) Trial Investigators. Contribution of liraglutide in the 
fixed-ratio combination of insulin degludec and liraglutide 
(IDegLira). Diabetes Care 2014, 37(11):2926-33. 

42.	 Lingvay I, Pérez Manghi F, García-Hernández P, 
Norwood P, Lehmann L, Tarp-Johansen MJ, Buse 
JB; DUAL V Investigators. Effect of Insulin Glargine 
Up-titration vs Insulin Degludec/Liraglutide on Glycated 
Hemoglobin Levels in Patients with Uncontrolled Type 2 
Diabetes: The DUAL V Randomized Clinical Trial. JAMA 
2016, 315(9):898-907. 

43.	 Billings LK, Doshi A, Gouet D, Oviedo A, Rodbard HW, 
Tentolouris N, Grøn R, Halladin N, Jodar E. Efficacy and 
Safety of IDegLira Versus Basal-Bolus Insulin Therapy in 
Patients with Type 2 Diabetes Uncontrolled on Metformin 
and Basal Insulin: The DUAL VII Randomized Clinical 
Trial. Diabetes Care 2018, 41(5):1009-16.

44.	 https://clinicaltrials.gov/ct2/results?cond=&term=iDeg-
Lira&cntry=&state=&city=&dist=&Search=Search (ac-
cessed december 18, 2021).

45.	 Clinical Review Report: Insulin degludec and liraglutide 
injection (Xultophy): (Novo Nordisk Canada Inc.): 
Indication: An adjunct to lifestyle modifications, for the 

once-daily treatment of adults with type 2 diabetes mellitus 
to improve glycemic control in combination with metformin, 
with or without sulfonylurea, when these combined with 
basal insulin (less than 50 U daily) or liraglutide (less than 
or equal to 1.8 mg daily) do not provide adequate glycemic 
control. Ottawa (ON): Canadian Agency for Drugs and 
Technologies in Health 2019.

46.	 https://www.fda.gov/media/97837/download (accessed 
december 18, 2021).

47.	 Gough SC, Jain R, Woo VC. Insulin degludec/liraglutide 
(IDegLira) for the treatment of type 2 diabetes. Expert Rev 
Endocrinol Metab 2016, 11(1):7-19.

48.	 Gough SC, Jain R, Woo VC. Insulin degludec/liraglutide 
(IDegLira) for the treatment of type 2 diabetes. Expert Rev 
Endocrinol Metab 2016, 11(1):7-19.

49.	 Rodríguez-Gutiérrez R, Millan-Alanis JM, Barrera FJ, 
McCoy RG. Value of Patient-Centered Glycemic Control 
in Patients with Type 2 Diabetes. Curr Diab Rep 2021, 
21(12):63.

50.	 Redondo MJ, Hagopian WA, Oram R, Steck AK, Vehik 
K, Weedon M, Balasubramanyam A, Dabelea D. The 
clinical consequences of heterogeneity within and between 
different diabetes types. Diabetologia 2020, 63(10):2040-
8.

51.	 Mukherjee N, Lin L, Contreras CJ, Templin AT. 
β-Cell Death in Diabetes: Past Discoveries, Present 
Understanding, and Potential Future Advances. Metabolites 
2021, 11(11):796.

52.	 Forst T, Choudhary P, Schneider D, Linetzky B, 
Pozzilli P. A practical approach to the clinical challenges 
in initiation of basal insulin therapy in people with type 2 
diabetes. Diabetes Metab Res Rev 2021, 37(6):e3418.

53.	 Russell-Jones D, Pouwer F, Khunti K. Identification of 
barriers to insulin therapy and approaches to overcoming 
them. Diabetes Obes Metab 2018, 20(3):488-96.

54.	 Lee MMY, Kristensen SL, Gerstein HC, McMurray 
JJV, Sattar N. Cardiovascular and mortality outcomes with 
GLP-1 receptor agonists in patients with type 2 diabetes: 
A meta-analysis with the FREEDOM cardiovascular 
outcomes trial. Diabetes Metab Syndr 2022, 16(1):102382.

55.	 Pfeffer MA, Claggett B, Diaz R, Dickstein K, Gerstein 
HC, Køber LV, Lawson FC, Ping L, Wei X, Lewis EF, et 
al. Lixisenatide in Patients with Type 2 Diabetes and Acute 
Coronary Syndrome. N Engl J Med 2015, 373(23):2247-
57.

56.	 Marso SP, Daniels GH, Brown-Frandsen K, Kristensen 
P, Mann JF, Nauck MA, Nissen SE, Pocock S, Poulter 
NR, Ravn LS, et al. Liraglutide and Cardiovascular 
Outcomes in Type 2 Diabetes. N Engl J Med 2016, 
375(4):311-22.

57.	 Cai X, Gao X, Yang W, Ji L. Comparison between 
insulin degludec/liraglutide treatment and insulin glargine/
lixisenatide treatment in type 2 diabetes: a systematic 
review and meta-analysis. Expert Opin Pharmacother 
2017, 18(17):1789-98.

58.	 Evans M, Billings LK, Håkan-Bloch J, Slothuus U, 
Abrahamsen TJ, Andersen A, Jansen JP. An indirect 
treatment comparison of the efficacy of insulin degludec/
liraglutide (IDegLira) and insulin glargine/lixisenatide 
(iGlarLixi) in patients with type 2 diabetes uncontrolled on 
basal insulin. J Med Econ 2018, 21(4):340-7.

59.	 Home PD, Mehta R, Hafidh KAS, Gurova OY, Alvarez 
A, Serafini P, Pourrahmat MM. Efficacy and safety of 



Rev Diabet Stud (2023) 19:14-27 Copyright  © by Lab & Life Press

The Review of DIABETIC STUDIES

Vol. 19 · No. 1 · 2023
Basal Insulin Plus GLP-1RA in Type 2 diabetes 27 

iGlarLixi versus IDegAsp: Results of a systematic literature 
review and indirect treatment comparison. Diabetes Obes 
Metab 2021, 23(12):2660-9.

60.	 Melzer-Cohen C, Chodick G, Naftelberg S, Shehadeh N, 
Karasik A. Metabolic Control and Adherence to Therapy 
in Type 2 Diabetes Mellitus Patients Using IDegLira in a 
Real-World Setting. Diabetes Ther 2020, 11(1):185-96.

61.	 Zenari L, Da Porto A, De Moliner L, Lugli F, Guazzoni 
V, Groppelli G, Molteni L, Bracaccia M, Frison V, 
Simioni N, et al. Real-World Evaluation of Glycemic 
Outcomes and Extra-Glycemic Parameters in Diabetic 
Patients Treated with the Combined Formulation Degludec-
Liraglutide (Ideglira). Diabetes Ther 2021, 12(1):197-209.

62.	 Di Loreto C, Celleno R, Piastrella L, Del Sindaco P. 
IDegLira fixed-ratio combination in the real world: a 
retrospective observational single-center Italian experience. 
Eur Rev Med Pharmacol Sci 2020, 24(20):10671-9.

63.	 Price H, Blüher M, Prager R, Phan TM, Thorsted BL, 
Schultes B; EXTRA study group. Use and effectiveness 
of a fixed-ratio combination of insulin degludec/liraglutide 

(IDegLira) in a real-world population with type 2 diabetes: 
Results from a European, multicentre, retrospective chart 
review study. Diabetes Obes Metab 2018, 20(4):954-62.

64.	 Kis JT, Nagy G, Kovacs G. Effectiveness of IGlarLixi, 
a Fixed-Ratio Combination of Insulin Glargine 100 U/mL 
and Lixisenatide, in People with Type 2 Diabetes. Diabetes 
Ther 2021, 12(9):2517-29.

65.	 Giugliano D, Longo M, Caruso P, Di Fraia R, 
Scappaticcio L, Gicchino M, Petrizzo M, Bellastella G, 
Maiorino MI, Esposito K. Feasibility of Simplification 
from a Basal-Bolus Insulin Regimen to a Fixed-Ratio 
Formulation of Basal Insulin Plus a GLP-1RA or to Basal 
Insulin Plus an SGLT2 Inhibitor: BEYOND, a Randomized, 
Pragmatic Trial. Diabetes Care 2021, 44(6):1353-60.

66.	 Tibaldi J, Mercado ME, Strong J. How Effective Is 
the Fixed-Ratio Combination of Insulin Degludec and 
Liraglutide (IDegLira) in Different Patient Populations, 
and When Should It Be Used in Clinical Practice? Clin 
Diabetes 2020, 38(4):339-47.


