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Abstract
Background  Insulin degludec/insulin aspart (IDegAsp) is the first dual combination that acts separately (basal and prandial 
actions). Different insulin regimens can be switched to IDegAsp. Several studies have been conducted evaluating the effec-
tiveness and safety of IDegAsp. The purpose of this real-life study was to determine the effects of IDegAsp on metabolic 
control and hypoglycemia in patients who were switched from different insulin regimens to IDegAsp therapy.
Methods  We retrospectively analysed the data of 401 patients. Comorbid conditions, metabolic parameters, total insulin 
dose, injection frequency and hypoglycemia events were recorded. Baseline data were compared with post-IDegAsp data.
Results  Of the 401 patients, 208 were females and 193 were males, with a mean age of 64.8 ± 10.5 years. The number of 
injections per day and total insulin doses decreased significantly (p < 0.001) at follow-up. Furthermore, a significant improve-
ment in fasting blood glucose and HbA1c was observed 3, 6, 12 and 24 months after IDegAsp. The frequency of minor 
hypoglycemia decreased after switching to IDegAsp.
Conclusions  IDegAsp reduces the frequency of hypoglycemia with fewer injections and less insulin dose and helps provide 
metabolic control safely.
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Introduction

The prevalence of type 2 diabetes mellitus (T2DM) is 
increasing, and T2DM is now a worldwide public health 
problem. Moreover, the prevalence of T2DM in Turkey 
increased to 16.5% in 2010 [1].

Insulin resistance and pancreatic beta-cell dysfunction 
are involved in the pathogenesis of T2DM. As the duration 
of diabetes increases, progressive beta-cell loss and insulin 

deficiency develop in patients [2]. Treatment is usually started 
with basal insulin, and these patients may need to intensify 
the treatment with multiple doses over time. The basal-bolus 
(intensive) insulin regimen helps regulate postprandial and 
fasting blood glucose levels, and its disadvantage is the risk 
of multiple injections and hypoglycemia [3, 4]. Multiple injec-
tions make it difficult for the patient to adapt. Although the 
number of injections is less in premixed biphasic insulins, the 
risk of both nocturnal and daytime hypoglycemia remains [5]. 
Another side effect of insulin therapy is weight gain.

Insulin degludec/insulin aspart (IDegAsp) is a newly 
developed dual formulation that contains the ultra-long-
acting insulin analogue ‘insulin degludec’ (70%) and the 
fast-acting insulin analogue ‘insulin aspart’ (30%) in a sin-
gle injection pen. Insulin degludec meets the basal insulin 
requirement, while insulin aspart meets premeal insulin [6].

The IDegAsp treatment has been used in our country 
since September 2017. Until now, few real-life data have 
been published. Improvements in glycemic control and a 
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decrease in the frequency of hypoglycemic events were 
observed in these real-life studies [7–9].

The aim of this study was to investigate the changes in 
metabolic parameters, weight and hypoglycemic events of 
patients after switching to IDegAsp treatment.

Materials and methods

Data were collected from the medical records of T2DM 
patients who visited the Dokuz Eylül University Faculty of 
Medicine Endocrinology outpatient clinics between Septem-
ber 2017 and September 2021. The Ethical Committee of the 
Dokuz Eylül University Faculty of Medicine approved the 
protocol for this study (2021/14–51/06.05.2021). The medi-
cal records of patients who were switched to IDegAsp from 
various insulin regimens (i.e. basal insulin, intensive insulin 
and premixed insulin) were evaluated. Patients under basal 
insulin therapy were using long-acting insulin (i.e. insulin 
glargine/insulin detemir) once a day. Patients under pre-
mixed insulin therapy were using biphasic insulin aspart or 
biphasic insulin lispro twice daily. Patients under intensive 
insulin therapy were receiving bolus insulin (i.e. glulisine, 
lispro or aspart) thrice a day before meals and basal insulin 
once or twice a day. Those with type 1 diabetes mellitus were 
excluded from this study. Of the 528 patients examined, 401 
patients were eligible for the study, and 127 patients were 
excluded due to missing data. The reasons for the switch to 
IDegAsp treatment were frequent hypoglycemic episodes 
and poor metabolic control. Furthermore, patients who did 
not comply with multiple daily injections were switched. All 
oral antidiabetic medications for the patients continued in 
line with the Turkish Endocrine Metabolism Society guide-
lines [10].

Data regarding demographic characteristics, comorbidi-
ties, duration of diabetes, prior treatments, daily insulin 
dose, the number of daily injections, laboratory data and the 
frequency of hypoglycemia were recorded. The baseline data 
were compared to those obtained 3, 6, 12 and 24 months 
after IDegAsp.

The hypoglycemia was identified as blood glucose 
level ≤ 70 mg/dL and/or hypoglycemia symptoms accord-
ing to the American Diabetes Association guidelines. We 
defined hypoglycemia as ‘mild/minor’ if the patient could 
treat the hypoglycemic episodes unassisted or ‘severe/
major’ if patients needed help or medical intervention from 
others.

Statistical analysis

In the evaluation of the data, descriptive statistics, fre-
quencies, percentages, means and standard deviations 
of the patients were calculated. The Shapiro–Wilk and 

Kolmogorov–Smirnov normality tests were used to deter-
mine whether the variables had a normal distribution. The 
Wilcoxon signed-rank test and paired t test were used to 
determine the differences between the variables indicated 
by the measurement according to the normal distribution 
of the data. The chi-square test and Fisher’s exact test were 
used to analyse categorical variables. Statistical Package 
for the Social Sciences (version 24.0) was used in all data 
analyses. p values of < 0.05 were used to denote statistical 
significance.

Results

Baseline characteristics

In this study, a total of 401 patients with T2DM, includ-
ing 208 females and 193 males, with a mean age of 
64.8 ± 10.5  years, were enrolled. Of the 401 patients, 
54.4% aged > 65 years. The average duration of T2DM was 
17.3 years. The three most common comorbidities were 
hypertension (57.9%), hyperlipidemia (28.4%) and coronary 
artery disease (22.4%). All patients were using insulin at 
least once a day, regardless of their oral antidiabetics. The 
distribution of previous treatments of the patients was as 
follows: 44.8% were using basal insulin with an oral antidia-
betic drug (OAD), 37.4% were using intensive insulin with 
an OAD, and 17.4% were using premixed insulin with an 
OAD. The demographic characteristics and baseline treat-
ments of the patients are summarised in Table 1.

The  dura t ion  of  IDegAsp t rea tment  was 
25.2 ± 12.4 months. IDegAsp was started once daily in 76.5% 
of those who previously received basal insulin and twice a 
day in 23.5%; it was started twice a day in 76.5% of those 
who received premix insulin and once a day in 23.5%; it was 
started twice a day in 65.9% of those who received intensive 
insulin and once a day in 34.1%. In the follow-up, IDegAsp 
was discontinued in 24 patients (5%). Considering the rea-
sons for the discontinuation of treatment, 10 patients could 
not comply with the treatment, seven patients had frequent 
hypoglycemia, three patients had uncontrolled hyperglyce-
mia, and one patient was pregnant. Mortality was observed 
in three patients during follow-up. Of the three deceased 
patients, two died of cardiac causes. The data of the other 
patient could not be accessed.

Metabolic control

FPG and HbA1c values before IDegAsp treatment showed 
significant improvements 3, 6, 12 and 24 months after the 
initiation of IDegAsp treatment (initiation vs. 3rd month, 
p < 0.001; initiation vs. 6th month, p < 0.001; initiation vs. 
12th and 24th months, p < 0.001) (Fig. 1a). According to age 
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groups, a significant decrease in HbA1c values was observed 
in patients < 65 and > 65 years of age. The levels of low-
density lipoprotein (LDL), triglycerides (TRG) and microal-
bumin–creatinine (MAU/Cre) ratio after IDegAsp treatment 
were compared with the baseline values, and no significant 
changes were observed (p > 0.05). All changes in the labora-
tory data of the patients are presented in Table 2. The aver-
age body mass index of the patients was 30.13 ± 6.04 kg/m2. 
After switching to IDegAsp, the average body mass index 
was 30.36 ± 9.59 kg/m2. No significant weight gain was 
observed after switching to IDegAsp therapy.

When we consider patients with coronary artery disease 
(n = 90), HbA1c values before IDegAsp treatment showed 
significant improvements 3, 6, 12 and 24 months after the 
initiation of IDegAsp treatment (initiation vs. 3rd month, 
p = 0.001; initiation vs. 6th month, p < 0.001; initiation 
vs. 12th month, p = 0.047; and initiation vs. 24th month, 
p = 0.020).

Sub-analysis based on the baseline regimen (basal/pre-
mixed/intensive) revealed that in the first 3 months, patients 

who were switched from intensive treatment to IDegAsp had 
the most significant decrease in HbA1c values. However, the 
previous treatments of the patients had no significant impact 
on HbA1c values in the following months.

Insulin dose, number of injections and number 
of OADs

IDegAsp was started as a single injection in 51.7% of the 
patients and two injections in 48.3%. In 90 patients, one 
or two bolus injections were added to IDegAsp per day 
according to their needs. The oral antidiabetics taken by the 
patients were not changed at the beginning; however, the 
number of OADs decreased significantly in the follow-up 
(p < 0.001). The mean number of daily injections decreased 
from 2.2 ± 1.3 to 1.81 ± 0.7 (p < 0.001). The mean total 
daily insulin dose decreased from 38.2 ± 28.6 to 33.5 ± 20.1 
units/day (p < 0.001). Moreover, the total daily insulin dose 
reduced by approximately 12%. The mean total daily insulin 
dose and the number of daily injections were statistically 
different from the baseline (Fig. 1b and c). Additionally, 
the insulin dose per body weight before the initiation of 
IDegAsp treatment significantly decreased after the therapy 
switch. All changes in the treatments of the patients are sum-
marised in Table 3.

Hypoglycemia

The frequency of mild hypoglycemic events decreased from 
1.19 ± 3.1/month to 0.82 ± 1.97/month (p = 0.001) after the 
initiation of IDegAsp treatment (Fig. 1d). A non-statistically 
significant decline in the frequency of serious hypoglyce-
mic events was also observed (from 0.12 ± 0.7/month to 
0.07 ± 0.4/month).

In patients with established cardiovascular diseases 
(n = 90), the improvement of minor hypoglycemic epi-
sodes was significant (the number of hypoglycemic events 
decreased from 0.96 ± 1.70/month to 0.70 ± 1.50/ month 
(p = 0.01)).

Discussion

IDegAsp has been on the market in our country for over 
4 years (since September 2017). In this retrospective study, 
we analysed patients, in a real-life setting, whose treatment 
had been switched from different insulin regimens (i.e. basal 
insulin, premixed insulin or basal-bolus insulin) to IDegAsp 
therapy in the last 4 years. The diabetes duration of our 
patient group was quite long (average 17 years), and their 
basal metabolic status was poor. A significant improvement 
was found in HbA1c values, daily insulin dose, the num-
ber of daily injections and the frequency of hypoglycemic 

Table 1   Demographic data and baseline characteristics of the patients

SD, standard deviation; OAD, oral antidiabetic drug

Age (years), mean ± SD 64.8 ± 10.5 

Age group, n (%)
  17–35 3 (0.7)
  36–64 180 (44.9)
  65 < 218 (54.3)

Gender, n (%)
  Female 208 (51.9)
  Male 193 (48.1)

Body mass index, mean ± SD 30.13 ± 6.04
Duration of diabetes (years), mean ± SD 17.3 ± 9.6 
Comorbidities, n (%)

  Hypertension 232 (57.9)
  Hyperlipidemia 114 (28.4)
  Coronary artery disease 90 (22.4)
  Heart failure 13 (3.2)
  Cerebrovascular disease 14 (3.5)

Microvascular complications, n (%)
  Diabetic neuropathy 38 (9.5)
  Retinopathy 36 (9)
  Nephropathy 38 (9.5)

Baseline treatment (insulin), n (%)
  Basal insulin ± OAD 180 (44.8)
  Basal-bolus insulin ± OAD 151 (37.6)
  Premixed insulin ± OAD 70 (17.4)

Number of OAD, n (%)
  2 ≥  292 (72.8)
  2 < 65 (16.2)
  Insufficient data 44 (11)
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events (Fig. 1a–d). Additionally, the number of OADs used 
by the patients decreased significantly (Fig. 2a and b).

When the studies regarding IDegAsp were reviewed, 
some real-life studies involved fewer patients and had shorter 
study duration [7–9, 11]. This study has the advantages of 
much more patients and a more extended follow-up period 
(24 months) than these studies. In studies conducted so far, 
a significant improvement in HbA1c values was observed 
when the baseline data were compared with the 3rd and 
6th month data [7–9]. We also obtained the 12th and 24th 
month results. Although a significant decrease was observed 

from the baseline to all time points, the most significant 
decrease was observed in the first 3 months. Afterwards, 
we observed that HbA1c remained relatively constant until 
the 24th month.

Our results indicated that the number of hypoglycemic 
events, the number of daily injections and the total daily 
insulin dose decreased significantly after therapy switch, as 
shown in previous studies [7, 9]. Reducing the number of 
daily injections is an essential advantage in patients with 
low adherence to treatment. In a study, new OADs were 
added to the initial therapy in 28 patients [8]. In contrast, the 

Fig. 1   Changes in HbA1c, daily insulin dose, number of daily injec-
tions and number of hypoglycemic events. a Change in HbA1c val-
ues after treatment switch. HbA1c values before IDegAsp treatment 
showed significant improvements 3, 12 and 24 months after the initia-
tion of IDegAsp treatment (initiation vs. 3rd month, p < 0.001; initia-

tion vs. 12th and 24th months, p < 0.001). b Pre-switch daily insulin 
dose (unit/day) decreased significantly (p < 0.001). c The pre-switch 
number of daily injections decreased significantly (p < 0.001). d 
Number of minor hypoglycemic events per month showed significant 
improvement (p = 0.001)

Table 2   Comparison of baseline values of HbA1c, LDL, TRG and MAU/cre ratio 3, 6, 12 and 24 months after the transition to IDegAsp

SD, standard deviation; IQR, interquartile range; HbA1c, glycated haemoglobin; LDL, low-density lipoprotein; TG, triglycerides; MAU/cre, 
microalbumin–creatinine ratio
* The change in HbA1c levels was statistically significant between time points (initiation vs. 3rd month, p < 0.001; initiation vs. 6th month, 
p < 0.001; initiation vs. 12th month, p < 0.001; initiation vs. 24th month, p < 0.001). The paired samples t test was used for normal variables, and 
data were given as mean ± SD. The Wilcoxon signed-rank test was used for the variables unsuitable for normal distribution, and data were given 
as median (IQR). Two-sided p values of less than 0.05 were considered statistically significant

Baseline 3rd month 6th month 12th month 24th month 

HbA1c, (%), mean ± SD 9.0 ± 6.8 7.5 ± 1.2* 7.6 ± 1.3* 7.9 ± 1.4* 7.6 ± 1.3*
LDL (mg/dL), mean ± SD 122.2 ± 42.9 117.7 ± 44.3 122.1 ± 50.1 123.8 ± 46.5 119.3 ± 41.6
TG (mg/dL), mean ± SD 181.2 ± 127.3 160.5 ± 125.9 155.9 ± 98.3 162.8 ± 100.1 183.5 ± 120.4
MAU/cre (mg/dL), median (IQR) 14.5 (6.5–43.3) 15.1 (4.9–135.8) 17.1 (5.2–106.5) 15.9 (4.2–34.6) 9.1 (4.0–17.6)
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Table 3   Comparison of baseline 
values of insulin dose, number 
of daily injections and number 
of OAD after switch

SD, standard deviation; OAD, oral antidiabetic drug
* Paired samples t test was used for normal variables, and data were given as mean ± SD
** The chi-square test was used for categorical variables

Baseline After switch p value

Total insulin dose, mean ± SD 38.2 ± 28.6 33.5 ± 20.1  < 0.001*
Body mass index (kg/m2), mean ± SD 30.13 ± 6.04 30.36 ± 9.59  > 0.05*
Insulin dose per body weight (units/kg/day), 

mean ± SD
0.47 ± 0.33 0.43 ± 0.24     0.004*

Number of daily injections, mean ± SD 2.2 ± 1.3 1.8 ± 0.7  < 0.001*
Number of OAD, n (%)

  2 ≥  265 (81.5) 278 (85.5)  < 0.001**
  2 <  60 (18.5) 47 (14.5)

Severe hypoglycemia, mean ± SD 0.12 ± 0.7 0.07 ± 0.4  > 0.05*
Mild hypoglycemia, mean ± SD 1.19 ± 3.1 0.82 ± 1.97     0.001*

Fig. 2   Number of OADs. a 
Number of OADs used before 
treatment switch. b Number 
of OADs used after treatment 
switch. The number of OADs 
decreased significantly in the 
follow-up (p < 0.001)
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number of OADs decreased in our patients. The decrease in 
the number of OADs was also an indicator of the improve-
ment in glycemic control. Additionally, the decrease in the 
number of OADs increases the quality of life of patients 
and ensures their compliance with treatment. Furthermore, 
treatment costs are reduced.

As the first real-life study worldwide, when we reviewed 
the 52-week, 48-patient study conducted in India, an 
improvement in HbA1c values and a decrease in the daily 
insulin dose were observed. However, weight gain was 
detected in patients compared with baseline [12]. In our 
larger patient population, we did not observe weight gain, a 
feared side effect of insulin therapy. Patients remained neu-
tral in terms of weight changes. In a retrospective database 
study conducted in Japan, the medical records of 10,798 
patients who were previously on insulin therapy were 
reviewed. Switching to IDegAsp was associated with a sig-
nificant improvement in glycemic control and a reduction in 
hypoglycemic events in elderly patients [13]. The results of 
this database study are consistent with our findings.

In this study, the mean age of the patients was 
64.8 ± 10.5 years; therefore, the elderly patient population 
had long diabetes duration and multiple comorbidities. With 
treatment switch, glycemic control was better, and a sig-
nificant decrease in the frequency of hypoglycemic episodes 
was observed. Hypoglycemia increases morbidity and mor-
tality in elderly patients with multiple comorbidities.

Another strong aspect of this study is that in the patient 
subgroup with coronary artery diseases, an effective HbA1c 
reduction was achieved, and the frequency of mild hypogly-
cemic events was reduced. When previous real-life studies 
were reviewed, our study is the first to demonstrate the effec-
tiveness and safety of IDegAsp in patients with coronary 
artery diseases in a real-life setting.

In this study, we did not compare the effect of one or 
two injections of the IDegAsp regimen on metabolic control 
and hypoglycemia because bolus insulin was added to some 
patients during the follow-up process as needed and some 
OADs were discontinued. Therefore, the interpretation of 
the data may not reflect reality.

There were some limitations in this study due to the ret-
rospective design. Since the data were accessed through 
the hospital registry system, body mass index information 
and hypoglycemia records of some patients could not be 
accessed. Furthermore, since the last 2 years of the study 
passed during the pandemic period, many patients with dia-
betes delayed their regular control due to restrictions. There-
fore, laboratory data of some patients were also missing in 
the statistical analysis.

Finally, we found that variables such as age, sex, diabetes 
duration, and previous insulin regimen did not affect HbA1c 
reduction. The decrease in HbA1c levels was independent 
of these factors.

IDegAsp reduces the frequency of hypoglycemic events 
with fewer injections and less insulin dose and helps pro-
vide glycemic control safely in elderly patients. Reducing 
the number of injections may increase treatment compli-
ance, particularly in patients with poor metabolic control, 
advanced age and multiple comorbidities.
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