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ABSTRACT

Introduction: Patient-oriented therapy represents a modern approach in the treatment of patients with diabetes, an approach which
is supported in the most recent guidelines by the ADA and the European Association for the Study of Diabetes (EASD). The pro-
gressive nature of diabetes demands the introduction of insulin therapy much earlier in order to prevent the development of late
complications of the disease. Material and methods: The study included 30 patients who had been treated with long-acting insulin
analogue and metformin in doses of 3 x 850 mg at least 6 months prior to study entry and in which a good glycaemic control had
not been achieved, or with HbAlc > 7%. Patients who had a BMI > 28 kg /m2 were included in the study. Results and discussion: At
the beginning of the study the patients were switched to combined therapy with long-acting basal analog, metformin and liraglutide
in a dosage of 0.6 mg of 1x1. After 12 weeks of the new therapeutic regimen we recorded a significant reduction in the parameter
levels that we monitored in the study. BMI value after the test was 28.2+1.39 kg/m2, p=0.025, HbA1lc 7.24+0.47%, p=0.030, fasting
blood glucose level 7.04+0.32 mmol/l, p=0.023, postprandial glucose level 7.6+0.46 mmol/l, p=0.012, systolic blood pressure level
123+5.75 mmHg, p=0.015, diastolic blood pressure level 79.1+2.91 mmHg, p=0.03. During research that we have conducted over 12
weeks, a reduction of body weight was achieved while improving the value of parameters significant for the study. Conclusion: There
was a significant lowering of HbAlc, fasting blood glucose levels, postprandial glucose levels and better blood pressure control by
which we have proved that GLP1 analogues in combination with basal insulin and metformin provide a good glycaemic control with

a cardio protective effect, and reduce the risk of late complications.
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1. INTRODUCTION

Patient-oriented therapy represents a modern approach
in the treatment of patients with diabetes, an approach
which is supported in the most recent guidelines by the
ADA and the European Association for the Study of Di-
abetes (EASD) (1). The progressive nature of diabetes
demands the introduction of insulin therapy much ear-
lier in order to prevent the development of late compli-
cations of the disease. Though often this is not enough,
it is necessary to combine other anti-diabetic agents in
order to achieve target blood glucose values. It is neces-
sary to consider multiple parameters for each individual
during the introduction of anti-diabetic agents which will
allow minimizing hypoglycemia and weight gain. Results
of major world studies clearly indicate that efforts for
better glucose control often lead to the risk of hypoglyce-
mia which is a significant risk factor for development of
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cardiovascular complications. It is necessary to consider
the duration of the disease for each and every individual,
as well as the presence of late complications and comor-
bidities with consideration of potential adverse effects of
the treatment (2). The current therapeutic algorithms are
more and more the subject of a debate, which is why there
is a constant need for seeking to improve the therapeutic
approach by the introduction of new anti-diabetic agents.

There is a connection between obesity and type 2 diabe-
tes. The prevalence of diabetes in the world is caused by
the increasing number of obese people, and at the same
time, the treatment of patients with type 2 diabetes leads
to weight gain. Evidence provided from the world studies
show that patients who were treated with insulin during
the twelve-year period, on average gained about 8 kg in
weight. Similar effects are shown by the treatment with
sulfonylurea and thiazolidinedione derivatives which

313



Effects of Teraphy with Basal Insulin Analogues Combined with GLP 1 Analogues and Metformin

35

30

25
20 A
15 A
10 A
5
0 - T T
1 2 3

Figure 1. BMI before and after the test
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Figure 3. Fasting glycaemia level

leads to hypoglycemia and weight gain. All these facts
clearly indicate that we must pay special attention to the
treatment of obese patients with type 2 diabetes.

Ideal treatment of type 2 diabetes involves a treatment
of glycemia, blood pressure, dyslipidemia, and body
weight. Increntin therapy that includes agonists of the
GLP 1 receptors, acts on lowering the level of HbAlc and
body weight, together with the reduction of cardiovascu-
lar risk factors such as blood pressure and dyslipidemia
(3, 4).

2. GOAL

To compare the effects of therapy with basal insulin an-
alogues combined with a GLP 1 analogue and metformin
with therapy of basal insulin analogues in combination
with metformin.

3. MATERIAL AND METHODS

The study included 30 patients who had been treated
with long-acting insulin analogue and metformin in dos-
es of 3 x 850 mg at least 6 months prior to study entry and
in which a good glycaemic control had not been achieved,
or with HbAlc > 7%. Patients who had a BMI> 28 kg /
m?2 were included in the study. The parameters moni-
tored prior and after the study were: BMI, HbAlc, blood
pressure, mean blood glucose - fasting and postprandial.
The patients were switched with new therapy using basal
insulin analogs combined with GLP1 analogues and met-
formin for 12 weeks. We compared the parameters prior
and after the study.
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4.RESULTS

The study included 30 patients who were treated in the
Counseling Clinic of the Endocrinology Clinic in Saraje-
vo. For all patients included in the study we calculated the
average standard deviation.

The average age of the involved population group
amounted to 54.1+5.06 years; duration of diabetes was
4.06+1.73 years. The study included 18 women and
12 men. The average BMI at inclusion in the study was
30.4+1.42 kg/m?2.

Average baseline parameter values covered in the study
amounted to: HbAlc 8.81+0.77%, the average value of
fasting blood glucose level was 8.4+0.61 mmol/l, post-
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Figure 5. Systolic blood pressure level
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Figure 6. Diastolic blood pressure level

prandial glycaemic level was 9.61+0.84 mmol/], systolic
blood pressure level with included stable dose of antihy-
pertensive 149.0+8.15 and diastolic blood pressure level
90.3+3.2 mmHg.

At the beginning of the study the patients were switched
to combined therapy with long-acting basal analog, met-
formin and liraglutide in a dosage of 0.6 mg of 1x1.

After 12 weeks of the new therapeutic regimen we re-
corded a significant reduction in the parameter levels that
we monitored in the study. BMI value after the test was
28.2+1.39 kg/m2, p=0.025, HbAlc 7.24+0.47%, p=0.030,
fasting blood glucose level 7.04+0.32 mmol/l, p=0.023,
postprandial glucose level 7.6+0.46 mmol/l, p=0.012, sys-
tolic blood pressure level 123+5.75 mmHg, p=0.015, dia-
stolic blood pressure level 79.1£2.91 mmHg, p=0.03.

5. DISCUSSION

Diabetes mellitus type 2 has a progressive course which
requires patients‘constant monitoring of glycemia to-
gether with supervision of attending physicians in order
to act in a timely manner and include additional antidia-
betic drug. It is clear that hyperglycemia leads to further
destruction of pancreatic beta cells because of their glu-
co-toxicity and further progression of diabetes disease and
complications afterwards. In recent decades, attempts are
made to find the optimal therapeutic solution that will en-
able action on complete pathophysiology mechanism of
type 2 diabetes and also at the same time, reduce the risk
of weight gain and the occurrence of hypoglycemia.

Long-acting basal insulin analogues provide 24- hour
supply of insulin, which compensates for the lack of en-
dogenous insulin that has arisen because of the destruc-
tion of beta cells. Exogenous insulin also suppresses hy-
perinsulinemia that develops due to insulin resistance
which is one of the characteristics of type 2 diabetes. This
explains the significance of including long-acting insulin
analogues in the treatment of type 2 diabetes. ORIGIN
trial clearly represents the significance of the basal insu-
lin analogues in the treatment of diabetes and impaired
glucose tolerance. During the six years of treatment with
basal long-acting insulin analogues, number of newly
diagnosed patients with type 2 diabetes was reduced in
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the treated population with impaired glucose tolerance.
Exogenous insulin prevents and delays at the same time
further destruction of the beta cells of the pancreas, thus
reducing glucotoxicity (5).

Incretin hormone glucagon-like-peptide-1 (GLP-1) and
glucose-dependent insulinotropic polypeptide (GIP) are
released into the small intestine during the food intake and
increase in blood glucose in the body. Incretin hormones
stimulate glucose-dependent insulin secretion, whereas
GLP 1 also suppresses glucagon secretion thus delaying
the gastrointestinal emptying and lowering postprandial
glycemia. Type 2 diabetes is associated with reduced in-
crentin activity. Therefore, the introduction of exogenous
GLP 1 analogue provides for pharmacological increntin
effect. The pharmacological effect of GLP1 involves stim-
ulation of endogenous insulin secretion, suppressing the
secretion of glucagon, which provides good glycaemic
control. At the same time, this is the basic pathophysio-
logical disorder in type 2 diabetes. It is important to be
pointed out that the effect is observed only at elevated
blood glucose, thereby reducing the risk of hypoglycemia.
Delayed emptying of the stomach and GLP1 action in the
central nervous system on appetite decrease enables the
reduction of body weight.

It is demonstrated through study that after 8 years of in-
sulin therapy application leads to increase in body weight
by 5 kg. This justifies the importance of the use of GLP1
analogues in combination with long-acting insulin ana-
logue (6,7,8).

Metformin, which is a mild insulin senziter but has a
significant effect on suppression of gluconeogenesis, pre-
vents destruction of the beta cells and has an anti-athero-
genic effect. With all this being said, metformin is a signif-
icant addition to the regulation of postprandial glucose.

This therapeutic approach enables action on different
pathophysiological processes in type 2 diabetes reduc-
ing the risk of weight gain and hypoglycemia which were
leading therapeutic challenges over the last decade in the
treatment of type 2 diabetes.

During research that we have conducted over 12 weeks,
a reduction of body weight was achieved while improving
the value of parameters significant for the study. There
was a significant lowering of HbAlc, fasting blood glu-
cose levels, postprandial glucose levels and better blood
pressure control by which we have proved that GLP1 an-
alogues in combination with basal insulin and metformin
provide a good glycaemic control with a cardio protective
effect, and reduce the risk of late complications (9,10,11.).

6. CONCLUSION

Intensification of treatment of type 2 diabetes by adding
liraglutide in addition to existing basal insulin analogue
and metformin therapy provides improvements in HbAlc
levels together with better glycaemic control, fasting/
postprandial glucose levels and body weight. Significant
reductions in blood pressure poster an additional vaso-
dilatory effect and reduce the risk of cardiovascular com-
plications.
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