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THE USE OF LONG-ACTING INSULIN DEGLUDEC IN ADULT PATIENTS WITH TYPE 2

DIABETES MELLITUS IN REAL CLINICAL PRACTICE IN RUSSIA

© Gagik R. Galstyan*

Endocrinology Research Centre, Moscow, Russia

BACKGROUND: Effective glycaemic control remains the most important task in managing the risks of Diabetes type 2 com-
plications development. In this regard, the choice of insulin preparations with minimal variability of action is of utmost im-
portance since this approach allows achieving the maximum treatment effectiveness and adequate safety level.

AIM: The aim of this study was to investigate insulin degludec treatment effect on glycemic control in adult patients with
Diabetes Mellitus (DM) type 2 in a real-world clinical setting in the Russian Federation.

MATERIALS AND METHODS: The open prospective study was conducted in 2020-2021 in 35 clinical centers in 31 cities of
the Russian Federation. The study included adult patients with type 2 DM treated according to Russian routine clinical prac-
tice. The prospective follow-up period was 26 weeks. The main study endpoints were changes in HbA, level, fasting plasma
glucose, insulin daily doses, number, and characteristics of different types of hypoglycaemia episodes and adverse events
(AEs), and patient preferences compared to previous treatment.

RESULTS: The study enrolled 494 patients. By the end of follow-up period:

«  The mean HbAlc decrease was 1.6% (p<0.0001).

+ Fasting plasma glucose level decreased by 3.4 mmol/L (p<0.0001).

- Daily basal and prandial insulin doses decreased by 1.6 IU/day (p<0.0001) and 2.1 IU/day (p<0.01), respectively.

+  Severe episodes of hypoglycemia did not occur, while the incidence of nonsevere episodes decreased significantly.

« 76 patients (15.4%) had 105 AEs, of which 41 (in 33 patients, 6.7%) were serious.

« COVID-19 was the most frequent AE reported in 21 patients (4.3%).

+  Onlyin one case insulin degludec was withdrawn due to the patient’s pregnancy and the AEs that arose from it.

« Most patients (98.6%) preferred insulin degludec to previous treatment.

CONCLUSION: The study demonstrated a statistically significant improvement in glycemic control, accompanied by basal
insulin dose decrease combined with the absence of severe episodes of hypoglycemia, and significant decrease of nonse-
vere episodes (total and nocturnal). These results led to a large proportion of patients wanting to continue insulin degludec
treatment preferring the medicine over previous treatment.
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NPUMEHEHUE MHCYJINHA CBEPXAJIUTENIbHOIO BENCTBUA BEMNYAEK Y B3POC/bIX
NALUMEHTOB C CAXAPHbIM IMABETOM 2 TUIMA B PEAJIbHOW KIMHUYECKOW NPAKTUKE
B POCCUNA

© I.P. TancTan*

HauroHanbHbIN MeAVLMHCKIIA NCCNeaoBaTeNbCKUA LEHTP SHOOKPUHonornm, Mockea

OBOCHOBAHME. 3¢$deKTUBHbBIA KOHTPOJb FNKEMMM OCTAeTCA BarkHeWLWel 3ajayeli ynpasieHnsa puckaMmm pas3BuTma oc-
NOXHEHUN caxapHoro gnabeta 2 Tuna (CA2). B cBA3M ¢ 3TMM BbIGOP NpenapaToB MHCYIMHA C MUHMMaNbHOW Bapuabenb-
HOCTbIO JeCTBUA NpuobpeTaeT KpaliHe BaXKHOe 3HAaUeHMe, MOCKOMbKY TaKoW MOAXOA NMO3BOMSAET AOCTNYb MAaKCUMANIbHON
3 HEKTUBHOCTU NleyeHrsA Npy JOMKHOM YPOBHE 6e30MacHOCTU.

[laHHasA paboTa ABNAETCA NepBbIM UCCIIEAOBAHNEM NMPUMEHEHNA UHCYIMHA AETNYAEK B PeasibHOM KIMHUYECKOWN MPaKTUKe
B Poccun.

LIENb. /3yyeHne BAVAHMA Ha IMUKEMUYECKUI KOHTPOSb JIeYeHMA UHCYNIMHOM fernyfek y B3pocnbix nauyveHTos ¢ C12, no-
NyyaloLmnx neyeHme B yCJIOBUAX peanbHOM KIMHNYECKoW NpakTukmn B Poccuiickon Oegepauunn.

MATEPUAJIbl U METOZbI. OTKpbiTOE NPOCMNEeKTNBHOE UccefoBaHme nposeaeHo B 2020-2021 rr. B 35 KNMHNYECKNX LieH-
Tpax, pacnonoxeHHbix B 31 ropoae Poccunckon Oepepaunn. B nccnegoaHve BkaoYanu B3pocsbix nayuneHTos ¢ CA2, no-
NyYaBLUNX NleYeHne B COOTBETCTBMM C PYTUHHOWN KIIMHUYECKOW NpakTKon B Poccum. OCHOBHBIMU KOHEYHbIMY TOUKaMu UC-
C1eA0BaHMA OblIM U3MEHEHWA YPOBHEN MNKNPOBAHHOTO reMornobuHa (HbA, ), riioKo3bl nnasmbl HaTOLWAK, CyTOUHbIX 03
npenapaToB NHCYNNHA, KONMYECTBO 3MN30A0B Pa3/IMYHbIX BUAOB IMMOMNKEMUM, KOTMYECTBO U XapaKTEPUCTUKN HeXena-
TenbHbIX ABNeHUN (HA), a TakKe npeanoyTeHNA NALMEHTOB MO CPaBHEHUIO C NPEeAbIAYLUMM IeYEHNEM.

PE3YJIbTATbI. B nccnegoBaHme 6binu BKtoveHbl 494 naumerTa. K KoHLy neprioga HabnogeHus:
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+ CpefHee CHUXeHue HbA1C coctaBuno 1,6% (p<0,0001);

OPUTMHAJIbHOE NCCNEAOBAHUME

+  YPOBeHb [MIOKO3bl NS1a3Mbl HAaTOLAK YMeHbLIUCA Ha 3,4 Mmonb/n (p<0,0001);
+  CYTOUYHble [j03bl 6a3aNbHOro 1 NPaHAMAaNbHOro UHCYNNUHA CHU3MANCB Ha 1,6 Ea/cyT (p<0,0001) n 2,1 Ea/cyT (p<0,01) co-

OTBETCTBEHHO;

e TAXenble ann3oabl r<MNOrNNKeMmnn He BO3HMKanun, B TO BpemMAa Kak 4YaCToTa BO3HUKHOBEHWA HETAMENbIX 2MN3040B IMNMinkKe-

MUK (BKNOYAA HOUHbIE) CyLIeCTBEHHO CHIMXKarach;

+ Yy 76(15,4%) 13 494 naumeHTOB 3apernctpuposaHo 105 HA, n3 kotopbix 41 (y 33 naumeHTos, 6,7%) 6bino knaccudbuymnpo-

BaHO KaK Cepbe3HOog;

+ Hambonee yacTtbim Hfl, 3apernctprpoBaHHbiM Y 21 (4,3%) naumeHTa, ctano 3abonesaHue COVID-19;

+  VIHCYNVIH AernyaeKk oTMeHeH ToNbKo B 1 cyiyvae 13-3a 6epemMeHHOCTY NaumeHTK 1 HA, BO3HUKLINX Ha ee dpoHe;

+  6ONbLIMHCTBO NaLMeHToB (98,6%) Npeanouny MHCYNVH AernyaeKk npeablayliemy neyeHuto.

3AKNIOYEHUE. ViccnegoBaHue NpoaeMOHCTPUPOBANO CTaTUCTUYECKU 3HAaUMMOe yryulleHre MMNKEMUYECKOro KOHTPOS,
COMpPOBOX/aBLUeeca CHMXKeHeM 6a3anbHOl [03bl MHCY/IMHA B COYETAHWM C OTCYTCTBMEM TAXKeSbIX 3MU3040B MMMornrKe-
MUK, @ TaKXXe AOCTOBEPHbIM CHMXEHUEM YAaCTOTbl BOSHUKHOBEHWA HETAXESbIX 3MM3040B (06X 1 HOUYHbIX). [JaHHble pe-
3ynbTaTbl IPMBENN K TOMY, YTO 60/IbLIAA YacTb NaLNEHTOB NPeNoYIv MPOAOKNTL NeYeHNe MHCYNTIMHOM AernyfeK no cpas-

HEHWIO C NpefbIayLLUM IeYEHNEM.

KJTIOYEBbIE CJIOBA: uHCynuH 0eznydek; 2lIUKUPOBAHHbIU 2eM02/100UH; 2uno2/TUKeMUs; CaxapHsili ouabem 2 muna

BACKGROUND

Diabetes mellitus (DM) is one of the important social-
ly significant diseases, largely due to the high incidence
rate. According to the Russian National Federal Register,
at the beginning of 2021 the number of patients with DM
doubled compared to 2000 and amounted to almost 4.8
million people, or more of 3% of the Russian population.
Of these, more than 4.4 million had type 2 diabetes mellitus
(T2DM)[1]. In this regard, the control of T2DM in such a large
number of patients is an important therapeutic task.

The main parameter for assessing disease control has
long been the level of glycated hemoglobin (HbA1c),
which reflects the average glycemic index over the past
3 months. However, even with satisfactory HbA1c values
in a patient during these 3 months, there may be signif-
icant fluctuations in the glycemic index during the day
(high variability)[2]. Reduction of glycemic variability is
considered as an important therapeutic goal in the treat-
ment of DM. High variability is associated not only with
poor health accompanying episodes of hyper- and hypo-
glycemia, but also with an increased risk of developing
cardiovascular complications that worsen the prognosis
of the disease[3].

All of the above necessitates developing both new meth-
ods for continuous monitoring of glucose levels[2, 4], and
new drugs that have a long-term, stable effect with minimal
variability in action[3]. The issue of low variability is especial-
ly relevant for basal insulins, whose action extends not only
to the day, but also to the night, when the patient cannot
independently influence the consequences of the drug ac-
tion variability.

Insulin degludec (Tresiba’) is a long-acting basal insulin
analog (with a duration of action more than 42 hours) that
has been specifically developed for low variability of action.
The latter has been confirmed in a number of randomized
clinical trials (RCTs) and meta-analyses[5-8].

Insulin degludec is characterized by high efficacy in gly-
cemic control, low risk of hypoglycemia, proven cardio-
vascular safety and dosing flexibility, which distinguishes
it from insulin analogues of previous generation[9-12].
It is worth noting that the results of RCTs are consistent
with data from several real world trials (RWTs) conducted
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in European countries[13, 14]. However, there is no in-
formation about the results of such trials in the territory
of the Russian Federation.

Recently, especially after the decision of the Food and
Drug Administration of the United States Department
of Health (FDA) and a little later the European Medical
Agency (EMA) to consider the results of RWTs, when mak-
ing regulatory decisions, more and more attention is paid
to these RWTs.

Such attention to RWTs is due to the limitations of RCTs,
which are largely determined by strict limits, control over
the possibility of statistical errors, the collection of large
amounts of data, and careful selection of patients.

Regardless of the study therapy in RCTs, patients who
meet strictinclusion and exclusion criteria tend to have a less
severe course of the underlying disease, fewer co-morbidi-
ties, and greater compliance with the study protocol com-
pared to patients in real world practice. Moreover, the strict
scope of the RCT protocol does not take into account
the conditions of the specific health care system, the clinical
practice that has developed in the country, and the medical
care system[15].

RWTs, on the contrary, due to less strict selection crite-
ria for participants with a larger number of participants, al-
low to most fully cover those patients who seek help from
a clinician, more realistically assess the frequency of adverse
events (AEs), identify those AEs that are not found in RCTs,
take into account the peculiarities of the local clinical prac-
tice and medical care system[16].

Under such conditions, it is also possible to study
the subjective experience of patients without being influ-
enced by the usual restrictions imposed by participation
in RCTs, which may affect both the patient’s lifestyle and
the nature of the interactions between the patient and
the doctor, which can be used to assess not only the re-
sults of treatment, but also the quality of medical servic-
es[17].

Moreover, data and evidence from real world practice
are considered as one of the most important elements
in substantiating the value of any medicinal products,
since they allow clarifying and making more generalizable
assessments of the efficacy, safety and economic charac-
teristics ratio.
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PURPOSE OF THE STUDY

The purpose of this study was the following:

a. tostudy the effect of treatment with insulin degludec on
glycemic control in adult patients with T2DM treated in
real world setting in the Russian Federation;

b. aswellasan analysis of individual preferences of patients
in relation to the prescribed treatment.

MATERIALS AND METHODS

An open-label prospective study was conducted
in 2020-2021 in 35 study cites located in 31 cities of the Russian
Federation (in the cities of Alushta, Belogorsk, Bryansk,
Voskresensk, Vyksa, Dolgoprudny, Dyurtyuli, Ivanovo,
Kazan, Kaluga, Krasnodar, Krasnoyarsk, Lipetsk, Lyskovo,
Magnitogorsk, Moscow, Nizhny Novgorod, Odintsovo, Penza,
Rostov-on-Don, Samara, St. Petersburg, Saratov, Sergiev Posad,
Sovetsky, Syktyvkar, Tula, Ufa, Chapaevsk, Chelyabinsk, Elista).

A single population of patients who met the inclusion
and exclusion criteria was studied.

+ Adults (18 years of age and older) with T2DM who signed
an informed consent and received hypoglycemic thera-
py with and without various insulins.

+ By the time informed consent is obtained:

+ the diagnosis of T2DM should have been established;

« patients were observed by investigators, received treat-
ment in accordance with routine clinical practice in Russia;

+ treatment with any antidiabetic drug other than in-
sulin degludec should have been initiated no earlier
than 26 weeks prior to obtaining informed consent
and the initial visit (Visit 1);

« the decision to start treatment with commercially
available insulin degludec was made by the patient
and the attending physician before and regardless
of the decision to enroll the patient in the study with
poor control of diabetes;

- all patients should have had HbA1c data for at least 12
weeks prior to initiation of insulin degludec treatment.

« Previous participation in this study (presence of prior in-
formed consent).

« Mental incapacity, unwillingness, or language barriers
preventing adequate understanding or cooperation
from the patient.

« Hypersensitivity to the active substance or to any
of the excipients of the drug with the active substance
insulin degludec.

A random sampling method was used in this study.

The study was multicenter, observational, dynamic, pro-
spective (follow-up period 26-36 weeks), one-sample and
uncontrolled.
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Patients received commercially available insulin deglu-
decin a pre-filled syringe in accordance with routine clinical
practice according to the instructions for medical use and
the recommendations of the attending physician.

Dose changes or discontinuation of hypoglycemic
drugs, including insulin degludec, during the study were
allowed only at the discretion of the attending physician.
No additional diagnostic or monitoring procedures beyond
the scope of routine clinical practice were performed on
the patients included in the study.

The study design is schematically shown in Figure 1.

The study design included Visit No. 1 to obtain informed
consent and initiate treatment with insulin degludec. The fol-
low-up period after Visit No. 1 for each patient was 26 weeks,
with intervening visits where insulin degludec and other hy-
poglycemic agents were titrated in accordance with routine
clinical practice. The study was completed between the 26th
and 36th weeks from the start of the study with Visit No. 3,
at which the final data collection was carried out. The data
collection period continued for all participating patients, in-
cluding those who discontinued insulin degludec treatment,
unless the patients withdrew their informed consent. If a pa-
tient stopped treatment with insulin degludec, information
was collected on the reasons for discontinuing treatment.

- Efficacy.

« Changesin HbA1clevel over time.

« Changes in fasting plasma glucose over time.

« Changes in daily doses of insulin over time (degludec,

prandial and total daily dose).
« Safety

« Changes in the number of episodes of non-severe hy-

poglycemia over time registered by patients.

« Changes in the number of nocturnal episodes of hy-

poglycemia over time.

« Changes in the number of severe episodes of hypo-

glycemia over time.

+ AE

« Reasons for discontinuing treatment with insulin de-

gludec during the treatment period (if applicable).
- Patient preference over prior treatment.

Fasting plasma HbA1c and glucose levels were deter-
mined at the laboratories of each study site. Confirmation
of an episode of hypoglycemia was carried out using indi-
vidual glucometers calibrated by blood plasma.

Since episodes of hypoglycemia were self-registered by
patients, they were understood as cases of subjectively poor
health against the background of a decrease in blood glu-
cose levels, while severe hypoglycemia was understood as
episodes when the patient needed outside help.

Subjective experience, namely the patient’s preference
over prior treatment, was assessed by recording responses
to two questions asked at the study end at Visit No. 3: “Will
you continue treatment with insulin degludec?” (yes/no)
and “Do you prefer insulin degludec over prior treatment?”
(yes/no).

Descriptive statistics were used to represent patient char-
acteristics at the start of insulin degludec treatment: quan-
titative characteristics were described as means, standard
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Visit 1:
Study enrollment

Prior therapy

Historical data for 26 weeks

Visit 2:
Any visit to the physician as part
of routine clinical practice

Insulin degludec + antidiabetic drugs
(according to the instructions for use)

Visit 3:
Completion of study

Continuation
of therapy

Follow-up period — 26 weeks

Figure 1. Study design.

deviation, median and range, qualitative or categorical - as
the number of observations and the proportion of the num-
ber of patients with available data of the corresponding type.

Endpoint analysis was performed in two populations:
in the full analysis set (FAS), which included all eligible pa-
tients who signed an informed consent and started treat-
ment with degludec; and in the complete on-treatment
analysis set (CTAS), which included all patients treated with
degludec at Visit No. 3.

The FAS was used to characterize the patientsin the study,
the primary and secondary HbA1c analyses, additional end-
points and patient preference studies, and safety assess-
ments (AEs). The CTAS population was used for additional
analysis of HbA1c and values of different types of hypogly-
cemia episodes (severe, non-severe and non-severe noctur-
nal). In this article, data on HbA1c are given in the FAS pop-
ulation. This was done since the number of patients who did
not complete the study was insignificant (1.6%) and there
were no statistically significant differences in the data of this
parameter in both populations.

Primary endpoints analysis was carried out both for
the entire group as a whole and depending on the experi-
ence of insulin therapy (insulin-naive and insulin-experi-
enced). Stratified analysis by baseline treatment regimen for
the adjusted model was analyzed in the same way as the pri-
mary endpoints, except that baseline treatment regimen
was omitted as a covariate.

Primary endpoint analysis was performed in FAS using
a mixed model repeated measures (MMRM). An approxi-
mate model (ANCOVA) included baseline HbA1c and time
of HbA1c measurement as covariates. To assess the devia-
tion from linearity, a random coefficient model was used
with time and time squared as fixed coefficients and random
coefficients «patient» and «patient*time».

The adjusted model additionally included the follow-
ing original covariates: age, gender, duration of diabetes,
body mass index (BMI), and baseline treatment regimen
(insulin-experienced and insulin-naive patients). Study
sites were included in the model to account for correlations
within the study site. An unstructured covariance matrix
was used to describe the repeated measures variability for
a patient. For this model, the estimated difference between
HbA1c levels at the end of the study compared to baseline
was presented along with an appropriate two-sided 95%
confidence interval (Cl) and an adjusted two-tailed p-val-
ue, which defaulted to 0.05 to test all statistical hypotheses.
Adjustments for multiple comparisons were not applied.

Graphs were plotted using GraphPad Prism 5.0 software
(GraphPad Software, USA).

Due to the absence of statistically significant differences
in the assessment of endpoints using the approximate and
adjusted MMRM models in this article, the results of the end-
points are given using the adjusted model.

Ethical review

The study was conducted in accordance with
the Declaration of Helsinki and the principles
of Good Pharmacoepidemiological Practice; before the start
of the study, all necessary documents were reviewed and
approved by the local ethics committees of the clinics in-
cluded in this study.

RESULTS

Demographic characteristics

All 494 patients (59.9% women, 40.1% men) who signed
informed consent were included in the study and were in-
cluded in the FAS; 486 (98.4%) patients completed the study.
The main baseline characteristics are summarized in Table 1.
The study included patients with an average age of 60.7+9.41
years, body weight 87.6+17.06 kg and BMI 31.4+5.46 kg/
m2. Most of the patients included in the study were obese
(BMI>30 kg/m?* n=287; 58.1%) or were overweight (BMI=25-
30 kg/m% n=156; 31.6%). The average duration of T2DM
at the time of inclusion was 11.7+6.33 years, and the average
levels of HbA1c and fasting glycemia reached 9.4+1.44%
and 10.8+3.35 mmol/L, respectively.

Changes in the glycated hemoglobin level over time

Changes in the glycated hemoglobin level over time are
shown in Figure 2.

The majority of patients included in the study (=80%)
had an HbA1c level of more than 8% at baseline, but by
the time they completed the study, the proportion of such
patients had decreased to 26%. More than 69% of patients
had a decrease in HbA1c of at least 1% from baseline. Thus,
after 26-36 weeks of treatment with insulin degludec,
the HbA1c level (arithmetic meantstandard error) was 7.7
+ 0.04%, and the mean change in the parameter was -1.6%
(95% Cl -1.69-- 1.55), which was a statistically significant
decrease (p<0.0001). Changes in HbA1c levels were statisti-
cally significant both in insulin-experienced patients (mean
decrease of 1.6%; p<0.0001) and in insulin-naive patients
(mean decrease of 2.1%; p< 0.0001).
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Table 1. Demographic and other baseline characteristics of patients

Characteristic

Insulin-naive patients

Insulin-experienced Overall population

(n=52) patients (n=442) (n=494)
Age, years 59.8+9.61 60.8+9.39 60.7+£9.41
Sex (M/F), % 48.1/51.9 39.1/60.9 40.1/59.9
BMI, kg/m? 30.3+£5.01 31.5+£5.50 31.4+5.46
Overweight (BMI=25-30 kg/m?), % 404 30.5 31.6
Obese (BMI=30 kg/m?), % 48.1 59.3 58.1
Duration of disease, years 10.2+7.00 11.9+6.23 11.7+6.33
HbAlc, % 10.0+£1.53 9.3+1.41 9.4+1.44
Fasting glucose, mmol/L 12.2+2.56 10.6+3.39 10.8+3.35

Note: data are presented as means and standard deviation or as a percentage (%) of the number of observations in the respective subgroup. M/F — male/

female; BMI — body mass index; HbA1c — glycated hemoglobin.

Changes in fasting plasma glucose over time are shown
in Figure 3.

After 26 weeks of treatment with insulin degludec, fasting
plasma glucose (arithmetic meanzstandard error) decreased
to 7.4 £ 0.08 mmol/L, and the mean change was -3.4 mmol/L
(95% Cl -3.54—-3.27), which was a statistically significant de-
crease (p<0.0001). The change in fasting plasma glucose in in-
sulin-naive patients was more pronounced than in insulin-ex-
perienced patients (-4.5 mmol/L vs. -3.3 mmol/L).

Most of the patients included in the study used basal insulin
at a dose of 33.4+14.26 U (0.4+0.16 U/kg) prior to the initiation
of insulin degludec, and only a third of patients (164 patients
out of 442) used prandial insulin at a dose of 30.3£15.92 U
(0.4%0.15 U/kg). The mean duration of insulin degludec use was
204.4+29.00 days (6 to 253 days). Information about the chang-
es in daily insulin doses over time during the observation peri-
od in insulin-experienced patients is shown in Figure 4.

14

12

1c

HbA. , %
=
|

At the end of study completion, the daily dose
of basal insulin was 31.9 £ 0.29 U/day, the average dose
change was -1.6 U/day (95% Cl -2.17--1.04), which was
statistically significant decrease (p<0.0001). The dai-
ly dose of prandial insulin after 26-36 weeks of insu-
lin degludec use was 28.2 + 0.56 U/day, the average
dose change reached -2.1 U/day (95% Cl -3.22--1.00 U/
day), which was also a statistically significant decrease
(p<0.01).

Prior to treatment, severe episodes of hypoglycemia
were experienced by 50 patients (including 2 insulin-naive
patients), while non-severe episodes were reported by 229
patients (including 4 insulin-naive patients) and non-severe
nocturnal episodes by 138 patients (including 1 insulin-na-
ive patient). During the study, severe episodes of hypogly-
cemia did not occur, while the incidence of non-severe ep-
isodes of glycemia (including nocturnal) was significantly
reduced (see Tables 2 and 3).

—@— Insulin-naive
(n=51)

Insulin-experienced
(n=437)

—&— Overall population
(n =488)

6 T
Baseline value

|
26 weeks of treatment

Figure 2. Changes in the glycated hemoglobin level over time.

Note. Hereinafter in Figures 3, 4: data are presented as means and standard deviation.
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—@— Insulin-naive
(n=50)

Insulin-experienced
(n=437)

—&— Overall population
(n =487)

0 T
Baseline value

|
26 weeks of treatment

Figure 3. Changes in fasting plasma glucose over time.

During the 26 weeks prior to the initiation of insulin de-
gludec, 113 episodes of severe hypoglycemia were recorded
among insulin-experienced patients, while no such episodes
occurred during the 26 weeks from the initiation of insulin
degludec. The number of non-severe episodes of hypogly-
cemia during the 4 weeks before the initiation of insulin
degludec was 877 episodes, while during the 4 weeks be-
fore the completion of the study, this figure decreased to 62
episodes. The estimated incidence ratio of total non-severe
hypoglycemic episodes was 0.07 (95% Cl 0.05-0.10), which
was statistically significant (p<0.0001). In similar time peri-
ods, the number of nocturnal non-severe episodes of hypo-
glycemia was 320 and 10 episodes, respectively, and the in-
cidence ratio was 0.03 (95% Cl 0.02-0.06; p<0.0001). Thus,
the use of insulin degludec was accompanied by a decrease
in the incidence of episodes of hypoglycemia of all types.

Treatment discontinuation

Of 494 patients treated with insulin degludec, 4 (0.8%)
patients discontinued treatment. The reasons for discon-
tinuation of treatment in 2 (0.4%) cases were the termina-

80

(o))
o
|

tion of follow-up due to concomitant trauma unrelated
to the underlying disease and moving to another region.
In other cases, due to pregnancy or poor glycemic control
in a non-compliant patient.

Adverse events

During the follow-up period, 105 AEs were registered
in 76 (15.4%) patients (Table 4), of which 41 (in 33 patients,
6.7%) were classified as serious AEs (SAEs).

In 6 cases, SAEs led to the death of patients, but their
association with insulin degludec was unlikely: in 4 cases,
the cause of death was coronavirus infection COVID-19, in 2
cases, a cardiovascular accident.

COVID-19 disease was the most common AE reported
in 21 (4.3%) patients; in 12 cases, this AE was classified as
an SAE.

Withdrawal of insulin degludec was carried out only in 1
case due to the patient’s pregnancy and 7 AEs that occurred
against her background. These AEs included maternal ex-
posure during pregnancy, fetal exposure during pregnancy,
hypertension (SAE), diabetic nephropathy (SAE), diabetic

—@— Basal insulin
(n=433)

Prandial insulin

N
o
|

(n=164)

—&— Total insulin dose

Insulin dose, U/day

20 T

(n=439)

0 T
Baseline value

|
26 weeks of treatment

Figure 4. Changes in daily insulin doses over time in insulin-experienced patients.
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fetopathy (SAE), diabetic fetopathy (SAE), and malformation
of the gastrointestinal tract (SAE). All of the AEs and SAEs list-
ed were mild to moderate in severity and, in the investiga-
tor’s judgment, are unlikely to be related to the study drug.

Of the 494 patients who used insulin degludec, 486
patients participated in the treatment preference assess-
ment. Of these, 479 (98.6%), including 51 insulin-naive
patients, preferred insulin degludec to the previous treat-
ment. Three insulin-experienced patients (0.6%) preferred
the previous/other treatment. In 4 cases, (0.9%) patients
discontinued insulin degludec and their responses were
not considered.

DISCUSSION

The power of the study was calculated on the basis of cur-
rent standards and recommendations for the organization
of studies by epidemiologists and medical statisticians.

This RWT of insulin degludec use in the treatment of pa-
tients with T2DM was the first in the Russian Federation. It is
gratifying that its results are consistent with the data of simi-

lar studies conducted abroad, which indicates both a certain
generality of the approaches used to manage such patients
and the efficacy of insulin, regardless of the conditions for
its use.

The use of the drug in this study was accompanied by
a statistically significant decrease in HbA1c, by an average
of 1.6%, and a decrease in the basal insulin dose by 1.6 U/
day (with a baseline dose of basal insulin of 33.5+14.48 U/
day). At the same time, in insulin-naive patients the decrease
in HbA1c was more pronounced than in insulin-experienced
patients (-2.1% vs. -1.6%). In studies conducted abroad,
the decrease in HbA1c levels was less pronounced. In par-
ticular, T. Siegmund et al. (2017) in the RWT in European
countries, which included more than 800 patients with
T2DM, within 6 months registered a decrease in HbA1c lev-
els by an average of 0.51% with a decrease in the basal insu-
lin dose by 0.88 U/day (with a baseline insulin dose of 32.0
+18.9 U/day in patients using basal insulin alone (22.4%) or
38.5+£26.5 U/day in patients using basal insulin plus prandi-
al insulin (74.5%))[14], and S. Harris et al. (2021) in a study
with a similar design conducted in Canada, noted a decrease
in HbA1c levels by 0.4% and only a slight decrease in the ba-
sal insulin dose by an average of 0.6 U/day (with a baseline
dose of 51.8 +39.2 U/day)[18].

Table 2. Changes over time in the number of patients experiencing hypoglycemia at baseline and by the end of the study

Insulin-naive patients

L. (n=52)
Characteristic, n (%)

Insulin-experienced
(n=442)

Overall population
(n=494)

prior end
the treatment of the study

prior end
the treatment of the study

prior end
the treatment of the study

Severe episodes

of hypoglycemia
(during the previous
26 weeks)

2(3.8) 0

48 (10.9) 0

50(10.1) 0

Non-severe episodes
of hypoglycemia
(during the previous
4 weeks)

4(7.7) 2(3.8)

225 (50.9) 27 (6.1)

229 (46.4) 29 (5.9)

Non-severe nocturnal
episodes of hypoglycemia
(during the previous

4 weeks)

1(1.9) 1(1.9)

137 (31.0) 5(1.1)

138 (27.9) 6(1.2)

Table 3. Changes over time in the number of episodes of hypoglycemia among insulin-experienced patients at baseline and by the end of the study

Insulin-experienced (n=442)

Characteristic, n (%)

number of episodes

number of episodes

of hypoglycemia before of hypoglycemia at the end
treatment of the study

Severe episodes of hypoglycemia 113 0
(during the previous 26 weeks)
Non-severe episodes of hypoglycemia

. - 877 62
(during the previous 4 weeks)
Non-severe nocturnal episodes of 320 10

hypoglycemia (during the previous 4 weeks)
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Table 4. Characteristics of adverse events

OPUTMHAJIbHOE NCCNEAOBAHUME

System organ class/preferred term Serious AEs Non-serious AEs Total AEs
% n % n % n
All AEs 6.7 41 9.9 64 154 105
Infections and infestations 4,0 20 4.0 20 8.1 40
COVID-19 24 12 1.8 9 4.3 21
Pneumonia due to COVID-19 1.4 7 0.2 1 1.6 8
Upper respiratory infection 0.8 4 0.8 4
Erysipelas (0.4 2 04 2
Viral infection of the upper respiratory tract 04 2 04 2
Cystitis 0.2 1 0.2 1
Otitis externa 0.2 1 0.2 1
Pneumonia 0.2 1 0.2 1
Other 0.2 1 2.8 21 3.0 22

Note. AE - adverse event.

The risk of episodes of hypoglycemia in many cases
becomes an obstacle for patients when switching to new
therapy regimensand afactor that can significantly reduce
patient compliance with prescribed therapy. Even mild
episodes of hypoglycemia aggravate patients’ well-being
and reduce their quality of life, causing fear of recurring
events that can lead to negative lifestyle changes, prob-
lems with driving and reduced work productivity[19, 20].
In this study, in insulin-experienced patients no severe
episodes of hypoglycemia were recorded, while the over-
all frequency of episodes of non-severe hypoglycemia
decreased by more than 7 times, and the frequency
of nocturnal hypoglycemia episodes by 10 times, which
also differed from foreign data: T. Siegmund et al. (2017)
when switching from basal insulins to insulin degludec,
observed a decrease in the frequency of severe episodes
of hypoglycemia, the overall frequency of non-severe ep-
isodes of hypoglycemia and the frequency of non-severe
episodes of nocturnal hypoglycemia by 1.26, 2.1 and 5.4
times, respectively[14].

As follows from the comparison of the described results,
in the Russian population, insulin degludec had a more pro-
nounced effect on the HbA1c level, which, however, did not
lead to an increase in the frequency of hypoglycemia, but,
on the contrary, was accompanied by a decrease in the fre-
quency of all hypoglycemic events. It is possible that the ob-
served differences may be related to social or cultural fac-
tors (for example, different attitudes of patients towards
their physicians and/or differences in potential reasons for
prescribing insulin degludec in the Russian Federation and
in foreign countries), however, the establishment of such
reasons was not part of this study and requires a deeper
analysis of existing approaches to the interaction between
physicians and patients.

Treatment with insulin degludec was well tolerated by
patients, and discontinuation of the drug due to AEs was
required in only one patient who developed them during
pregnancy. It is worth noting that S. Harris et al. (2021) ob-
served a similar frequency of discontinuation of the drug
in 3 (0.9%) patients with T2DM (in 2 cases due to high cost,
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in 1 case due to diarrhea)[18], while T. Siegmund et al. (2017)
noted a significantly higher rate of withdrawal from therapy:
3.7% of patients discontinued treatment due to high cost,
1.6% lack of efficacy, 0.5% dispensing device problems, 0.4%
weight gain, 0.1% episodes of nocturnal hypoglycemia, and
also 3.1% - for other reasons[14].

In the vast majority of cases (more than 98%), patients pre-
ferred the prescribed treatment over the previously adminis-
tered one, and among patients who did not have experience
with insulin and did not stop treatment, this figure was 100%.
Thus, the favorable safety and tolerability profile of insulin
degludec is combined not only with proper glycemic control,
but also with high subjective assessments of the experience
of using this drug, which is consistent with foreign data[21].

This study, like other non-interventional RWTs, has some
limitations that should be considered when interpreting
the results. The study protocol did not provide for a com-
parison group, so the observed clinical outcomes could be
due not only to the use of insulin degludec, but also to other
factors associated with participation in the clinical study and
the limitations imposed by it.

It should also be considered that the assessment
of the effect of insulin degludec treatment on the chang-
es over time of glycemic control could be distorted due
to the clinical prerequisites for initiating treatment with
insulin degludec, namely, due to the presence of episodes
of hypoglycemia, insufficient control and high variability
in blood glucose values. However, every effort was made
to ensure that the study had generic nature and that par-
ticipating clinics accurately reflected real experience with
insulin degludec. The study sites were chosen in different
geographic regions to accurately reflect the target patient
population in Russia, and a small number of inclusion and
exclusion criteria were planned to ensure generalizability
of the study results to the general adult population of T2DM
patients living in Russia.

External circumstances (COVID-19 pandemic) also had
a significant impact on the course of the study. In particular,
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they affected the selection process of study sites, as some
of the originally planned sites were repurposed to treat
patients with COVID-19 or were subject to appropriate
epidemiological restrictions. The available data suggest-
ed that the presence of DM is a factor that increases both
the likelihood of COVID-19 disease and its severity[22, 23],
so the planned ratio of face-to-face and remote visits was
revised towards increasing the number of remote visits,
and the enrollment period for the study was increased to 3
months.

Despite the measures taken, the epidemiological situa-
tion affected the overall assessment of the safety of the ther-
apy and, apparently, significantly distorted it, since most
of the reported AEs were related to the COVID-19 disease
and in 3 cases caused the death of patients. At the same
time, data collection related to COVID-19 was not planned,
therefore, the relationship of some other reported AEs
with this disease cannot be excluded. In particular, this
may refer to the cardiovascular disorders or complications
of the underlying disease due to the known contribution
of COVID-19 to the progression of vascular complications
and metabolic disorders, including the state of insulin re-
sistance[24, 25].

CONCLUSION

This study demonstrated a statistically significant im-
provement in glycemic control (HbA1c and fasting glyce-
mia) in patients treated with insulin degludec both with and
without prandial insulin. After 26 weeks of treatment with
insulin degludec, a statistically significant decrease in basal
insulin dose was observed in both subgroups of insulin-na-
ive and insulin-experienced patients. In insulin-experienced
patients, when switching to insulin degludec, there was
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an improvement in glycemic control while maintaining
the dose of basal insulin.

With the observed significant improvement in glycemic
control, there were no episodes of severe hypoglycemia,
and the incidence of non-severe episodes (general and noc-
turnal) after 26 weeks of treatment was significantly lower
than baseline, which indicates the advantages of insulin de-
gludec over previous treatment regimens.

Good glycemic control and fewer hypoglycemic episodes
meant that a large proportion of patients wanted to contin-
ue treatment with insulin degludec and preferred treatment
with insulin degludec over previous treatment.

Overall, insulin degludec was safe and well tolerated, and
no new safety data were identified.
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