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Importance of insulin therapy

m

type 2 diabetes mellitus (T2D) are focusing on intensifying therapy to achieve
target HbA1c levels soon after diagnosis. Treatment intensification is generally the stepwise addition of a new glucose-lowering agent or the switching
to more complex insulin regimens. As
it is clearly proven that long-term in-

multiple daily insulin injections (MDI)
for a transient reason (surgery, intercurrent illness etc.) but restitution of the
former therapy was missed, 6) in social
deprivation, 7) and also in patients who
are overtreated [Jermendy 2019].
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Currently 425 million people are living
with diabetes in the world and the International Diabetes Federation (IDF)
estimates that in 2045 this number will
be 629 million [International Diabetes
Federation 2017]. Insulin was first used
in the treatment of diabetes on 11 January 1922. Although novel glucose lowering agents were introduced in the last
decade (glucagon-like peptide-1 receptor
agonists [GLP-1 RAs] or sodium-glucose
cotransporter-2 inhibitors [SGLT2Is]),
insulin used in complex regimens still
remained the cornerstone of antidiabetic therapy after nearly 100 years of its
discovery in 1921. The major advantage
of insulin over other glucose-lowering
medications is that it lowers glucose in
a dose-dependent manner over a wide
range to almost any glycaemic target, but
it can increase the risk of hypoglycaemia,
promote weight gain and cause significant treatment burden for the patients.

Treat-to-target in type 2 diabetes
(intensification vs. simplification)
Actual clinical practice guidelines about
the antihyperglycaemic treatment of
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Overtreatment of patients with
type 2 diabetes

Unter CEDA Science veröffentlicht die
Zentraleuropäische Diabetes-Gesellschaft (CEDA/FID) wissenschaftliche
Artikel ihrer Mitglieder.

tensive glucose control reduces the risk
of diabetes-associated micro- and macrovascular complications, the failure to
intensify treatment may have a negative
impact on patients’ outcomes.
However, in the last couple of years
it has been recognised that in certain
clinical situations there is a need for
de-escalation of complex glucose-lowering regimens, and the delay in simplifying the treatment can also have detrimental consequences for the patients.
De-escalation of the treatment is reasonable in T2D patients 1) after bariatric
surgery, 2) with significant weight loss,
3) with continuously worsening renal
function, 4) among older patients with
comorbidities, 5) in patients who used
www.diabetologie-online.de

In general, overtreatment is defined as
the use of a treatment even when the
potential harms exceed the possible benefits [Chassin 1998]. T2D patients who
are treated with hypoglycaemic agents
too aggressively and have HbA1c values
permanently lower than individually
recommended are considered overtreated and overcontrolled. Overtreatment
of T2D with hypoglycaemic agents especially in older individuals with several
associated comorbidities is potentially
harmful because it increases the risk of
adverse events like hypoglycaemia and
weight gain, poses unnecessary treatment burden to them and worsens their
quality of life. Another form of overtreatment is when well-controlled T2D
patients are treated with unnecessarily
complex regimens instead of simpler
alternatives ensuring the same glyc
aemic control with less treatment burden and side effects. Many recent stu
dies demonstrated that overtreatment is
a common and generally unrecognised
problem in patients with T2D [Lipska
2015, McAlister 2016, Tseng 2014]. The
latest guidelines nowadays recommend
de-escalation of treatment regimens in
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older adults but it is generally accepted
that overtreatment can happen in any
age group [American Diabetes Association 2019b].

De-escalation of complex insulin
regimens
It is well-documented that overtreatment is common among patients with
T2D but medication de-intensification
is still infrequent in everyday clinical practice [Hart 2018, Maciejewski
2018, McAlister 2017, Sussman 2015].
Insulin as initial therapy is definitely
recommended when blood glucose is
≥ 16.7 mmol/l or HbA1c is ≥ 10 % or if
symptoms of hyperglycaemia are present
[American Diabetes Association 2019a].
T2D patients presenting with severe hyperglycaemia are often put on multiple
daily injections (MDI). If glucose toxicity resolves, the complex insulin regimen may potentially be simplified, but
there are no specific guidelines regarding this and a lot of patients are left on
MDI for years meanwhile a significant
proportion of them become overtreated
[American Diabetes Association 2018,
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Gaál 2017, Inzucchi 2015]. In general
the means of treatment de-intensification or de-escalation in T2D are dosage
reduction, discontinuation of a medication and simplification of complex
regimens.
Very few studies enrolling small
numbers of older T2D patients treated with glucose-lowering medication
reported the outcome of treatment
de-intensification and there are even
less published data about the process
of simplifying complex insulin regimens
in well-controlled people with diabetes
[Abdelhafiz 2018].

Fixed ratio combinations for
de-escalation?

sulted in less hypoglycaemia and better
disease-related distress scores. HbA1c
improved in patients whose baseline
HbA1c levels were above 8 %, no change
was noted in those with HbA1c levels
between 7 % and 8 %, while there was
a small worsening in those with baseline HbA1c levels below 7 %. Based on
these data the ADA recommends de-intensification for older T2D patients with
declining self-management ability on
complex insulin regimens to reduce hypoglycaemia and disease-related distress
[American Diabetes Association 2019b].
IDegLira and IGlarLixi are titratable fixed-ratio combinations (FRCs)
of a basal insulin and a glucagon-like
peptide-1 receptor agonist (GLP-1 RA).
IDegLira consists of the second-gene
ration ultra-long acting basal insulin analogue insulin degludec and the
GLP-1 RA liraglutide. IGlarLixi is the
combination of insulin glargine U100
and lixisenatide. The rationale for combining these agents is the complementary mechanism of their glucose-lowering
effect. Basal insulins provide control of
fasting glucose, while GLP-1 RAs have
an effect on fasting and/or postprandial glucose and reduce food intake by
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A single-arm intervention study was
conducted enrolling elderly MDI treated T2D patients (n = 65, baseline HbA1c
7.7 %) with 1 or more episodes of hypoglycaemia detected with continuous glucose monitoring (CGM) [Munshi 2016].
Switching MDI to a single dose of a
first-generation basal insulin analogue
(insulin glargine U100) combined with
non-insulin glucose-lowering agents re-
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Fig. 1: A: CGM data (mmol/l) of a 67 year-old man with type 2 diabetes treated with 3 doses of human regular and 1 dose of NPH insulin plus 500 mg
metformin XR at baseline (HbA1c: 6.4 %, body weight: 78 kg, body mass index [BMI]: 27.9 kg/m2, total daily dose [TDD] 44 U/d [0.58 U/kg]); 2
 4-h SD of
the glucose readings is 1.5. B: CGM data of the same patient 3 months after simplifying MDI with IDegLira (HbA1c 5.8 %, body weight: 70.3 kg, BMI:
25.2 kg/m2, TDD 24 units of IDegLira [0.34 units/kg]); metformin XR was uptitrated to 1 500 mg, 24-h SD of the glucose reading decreased to 0.8.
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stimulating glucose-dependent insulin
secretion, suppressing glucagon secretion, delaying gastric emptying and decreasing appetite.
The placebo-controlled LEADER
(Liraglutide Effect and Action in Dia
betes: Evaluation of Cardiovascular
Outcome Results) trial confirmed the
cardiovascular (CV) benefits of liraglutide and the DEVOTE trial supported the similar CV safety of insulin degludec with insulin glargine U100
among patients with T2D at high risk
for CV events [Marso 2016, Marso
2017]. The ORIGIN (Outcome Reduction with Initial Glargine Intervention) trial confirmed the CV safety of
insulin glargine U100, while ELIXA
(Evaluation of Lixisenatide in Acute
Coronary Syndrome) demonstrated
the safety of lixisenatide in patients
with T2D and a recent acute coronary
syndrome [ORIGIN Trial Investigators
2012, Pfeffer 2015].
In T2D patients insulin degludec results in significantly less overall
and nocturnal symptomatic hypoglyc
aemia compared to other basal insulins, while liraglutide, besides its potent
glucose-lowering effect, reduces food
intake and promotes weight loss [Wysham 2017].
Treatment with IDegLira can provide greater improvement in overall
glycaemic control associated with lower
hypoglycaemia risk and a more favourable effect on body weight compared
with a basal insulin due to the fasting
and prandial glucose lowering effects
of liraglutide [Gough 2014, Gough
2015, Lingvay 2016]. Compared to
insulin glargine U100, IGlarLixi produces greater improvements in HbA1c
with beneficial effects on body weight
and no additional risk of hypoglyc
aemia in T2D patients inadequately
controlled with a basal insulin or oral
glucose-lowering agents [Aroda 2016,
Rosenstock 2016].
In patients with uncontrolled T2D
on insulin glargine U100 plus metfor
min IDegLira provides comparable glyc
aemic effects to MDI, with less hypo
glycaemia and weight loss versus weight
gain [Billings 2018]. There are also data
suggesting that IGlarLixi can offer an
effective alternative to MDI, with lower rates of hypoglycaemia and weight

gain in patients with T2D inadequately
controlled with a basal insulin [Meier
2018].
FRCs can induce significantly greater
improvement in overall glycaemic control than a basal insulin due to the additional effect of the GLP-1 RA component with similar or better safety profile regarding hypoglycaemia and body
weight, and may achieve HbA1c reductions comparable to basal-bolus therapy,
thus it is reasonable to consider that an
FRC could be a better alternative for
de-intensification of MDI regimens than
a single basal insulin.

Real-world use of IDegLira for
simplifying complex insulin
regimens

daily IDegLira was started, administered
usually in the morning. IDegLira was
titrated by the patients to achieve a
self-measured pre-breakfast blood glucose concentration of < 6.0 mmol/l. Metformin was initiated or continued and
titrated up with 500 mg weekly dose to
the maximal tolerated dose.
After 99.2 days of a mean follow-up mean HbA 1c decreased by
0.30 % to 6.12 ± 0.65 % (p < 0.0001),
body weight decreased by 3.11 kg to
90.70 ± 19.12 kg (p < 0.0001), and BMI
decreased from 33.53 ± 6.90 kg/m2 to
32.39 ± 6.71 kg/m2 (p < 0.0001). After
3 months of treatment the mean dose
of IDegLira was 20.76 + 6.60 units,
while mean insulin requirement decreased from 0.47 ± 0.13 U/kg to
0.23 ± 0.08 U/kg. Proportion of patients reaching an HbA1c < 7 .0% and an
HbA1c < 6.5 % without weight gain and
without hypoglycaemia was 72.58 %
and 46.77 %, respectively. Mean daily number of injections changed from
3.69 to 1. IDegLira plus metformin
combination therapy was safe and generally well tolerated. During the month
before the baseline visit 28 patients
(45 %) had at least one documented
or symptomatic hypoglycaemia, while
during the follow-up only 6 (9.67 %)
patients reported 13 mild documented episodes. Transient gastrointestinal
side effects (lack of appetite, nausea or
diarrhoea) were reported by 14 patients
(22.5 %) and 1 patient had transient
dysthymia.
It was hypothesised that relatively
well-controlled T2D patients with normal random C-peptide using low-dose
MDI could be the best candidates for
de-escalation as they might have some
residual endogenous insulin secretion
which is required for the effect of liraglutide, while their moderate daily insulin need could be safely ensured with
IDegLira, as its maximal daily dose is
50 units.
This study showed that in everyday
clinical practice switching from lowdose MDI to IDegLira in patients with
well-controlled T2D was safe, was associated with weight loss, resulted in
similar or better glycaemic control with
less hypoglycaemia. Moreover, it substantially reduced insulin requirement
and decreased treatment burden.
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In our real-world setting, prospective,
one-arm clinical trial the safety and efficacy of switching from MDI to once daily IDegLira in relatively well controlled
subjects with T2D using low total daily
dose (TDD) of insulin was evaluated
[Taybani 2019].
Adult patients with detectable
random, non-fasting serum C-peptide levels (≥ 1.1 ng/ml; normal range
1.1 – 4.1 ng/ml) and an HbA1c < 7.5 %
treated with MDI plus metformin using
relatively low TDD entered the study.
At baseline 49 (7 9%) patients were on
a basal-bolus regimen using 1 dose of
basal and 3 doses of prandial insulins
(38 used human and 11 used analogue
insulins), 13 (21 %) patients were treated with 2 or 3 doses of human or analogue premix insulins. TDD was defined
as TDD < 70 U/d and TDD < 0.6 U/kg/d
at the same time. Overinsulinised patients having severe or repeated symptomatic hypoglycaemia during the month
before baseline visit using TDD < 70 U/d
and 0.8 > TDD > 0.6 U/kg/d could also
be enrolled.
62 adults with T2D (baseline age 64.06 ± 10.24 years, HbA1c
6.42 ± 0.68 %, body mass index (BMI)
33.53 ± 6.90 kg/m 2 , body weight
93.81 ± 19.26 kg, TDD 43.31 ± 10.99 U/d,
insulin requirement 0.47 ± 0.13 U/kg,
duration of diabetes 10.84 ± 7.50 years;
mean ± SD) treated with MDI with/without metformin participated in the study.
Previous insulins were stopped and once
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Conclusions
Clinical practice guidelines are focusing
on intensifying therapy for patients with
T2D to reach individual treatment goals
without any delay to prevent diabetesassociated complications. At the same
time, in selected clinical situations like
overtreatment glucose-lowering treatment should be de-escalated.
One form of overtreatment is when
T2D patients are treated too aggressively and their HbA1c is permanently lower
than recommended. The other form of
overtreatment is when well-controlled
T2D patients are using unnecessarily
complex regimens instead of simpler alternatives which would ensure the same
glycaemic control with less side effects
and treatment burden. Fix-ratio combinations consisting of a basal insulin
and a GLP-1 RA are potentially suit
able tools for de-escalation of complex
insulin regimens.
Our real-world setting trial data suggest that in everyday clinical practice
simplifying complex insulin regimens
with IDegLira in well-controlled T2D
patients using low dose MDI is feasible, safe and ensures the same or better glycaemic control [Taybani 2019].
The de-escalated medication causes
less treatment-associated burden to the
patients and may improve adherence
and quality of life, because mean daily
number of injections changed from 3.69
to 1, and the patients could substantially decrease the daily number of blood
glucose tests.
The most important side effect of
treatment with insulin is hypoglycaemia
which is associated with cardiovascular events and mortality. According to
mechanistic studies hypoglycaemia
probably affects cardiovascular risk by
triggering inflammation, inducing increased platelet and neutrophil activation, and activating the sympathoadrenal response which may induce arrhythmias and increase cardiac workload
[Desouza 2010, International Hypoglycaemia Study Group 2019].
Since patients treated with IDegLira
were able to achieve excellent glycaemic
control but experienced significantly less
hypoglycaemia compared to the previously used MDI regimens, IDegLira
may confer a safer way of glucose low-

ering treatment from the cardiovascular point of view. De-escalation of MDI
with IDegLira is accompanied by weight
loss which is favourable for the patients
on the long term as weight loss is associated with improved cardiovascular risk
factors in overweight and obese individuals with T2D [Wing 2011].
The mean insulin requirement decreased by 50 % after simplifying treatment with IDegLira. The achievement of
a better glycaemic state with less daily
insulin is definitely also beneficial for the
patients, as it is proven that over-insulinisation predisposes to atherosclerosis
[Herman 2017].
Glycaemic variability, the degree to
which a patient’s blood glucose level
fluctuates between high and low levels, may be an HbA1c-independent risk
factor for diabetes complications and
greater glycaemic variability may be associated with lower quality of life and
negative moods [Hirsch 2015, Penckofer
2012, Selvin 2014]. Our clinical experience suggests that de-escalation of MDI
with IDegLira can decrease glycaemic
variability measured by CGM (Fig. 1).
Our real-world setting trial of simplifying complex insulin regimens with
FRCs is still ongoing to confirm the results in a larger group of patients with
longer follow-up data, and a CGM
substudy was also initiated to analyse
changes in glycaemic variability.
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