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BACKGROUND: Diabetes mellitus (DM) is a dangerous challenge to society and high-priority goals for health systems world-
wide due to the severity of diabetic complications leading to disability and premature mortality in this category of patients.
AIM: To carry out an analysis of epidemiological, clinical and therapeutic characteristics of DM control in the Russian Fed-
eration (RF) according to the strategy goals of the World Health Organization (WHO) by 2030 (diagnosis of DM; control of
glycemia, blood pressure in DM patients; assignment of statins to DM patients; ensuring the availability of insulin and means
for self-monitoring of the level of glycemia) based on the «Database of clinical and epidemiological monitoring of DM in the
territory of the Russian Federation (RF)».

MATERIALS AND METHODS. The research performed on the basis of the de-personalized "Database of clinical and ep-
idemiological monitoring of DM in the territory of the RF', certificate of state registration database N22020622447
(http://diaregistry.ru, register of DM), which included 87 regions of the RF. Data are presented as cross-sectional study in
01.07.2024.

RESULTS: According to the Database of clinical and epidemiological monitoring of DM in the territory of the RF, the target
HbA, <7% is achieved in 29% of patients with type 1 DM (T1DM) and 42% of patients with T2DM. Effective blood pressure
control in people with diagnosed DM is achieved in 84% of patients with T1DM and 60% of patients with T2DM. The propor-
tion of patients receiving statins aged 40 and over is 14.1% for TIDM, 15.9% for T2DM. All patients with TIDM (100%) and
T2DM on insulin therapy are provided with insulin under the program of state guarantee of drug provision, of them insulin
analogues in TIDM — 84,8%, in T2DM — 60,9%, the rest — recombinant human insulins. Self-monitoring devices (glucom-
eters and test strips for them) are provided to 100% of patients with DM. Since 2023, patients with TIDM under 18 years old
are provided by continuous glucose monitoring systems.

CONCLUSION: Common diabetes monitoring system based on "Database of clinical and epidemiological monitoring of DM
in the territory of the RF" at the national level allows to assess the effectiveness of programs to achieve the WHO targets.
The data analysis identifies priority areas for the most effective and achievable interventions to strengthen and monitor
diabetes control. Providing timely, reliable and sustainable national information on risk factors, epidemiology and clinical
data of DM, access to medical drugs and modern technologies of control requires coordinated work by health professionals.

KEYWORDS: diabetes mellitus (DM); Database of clinical and epidemiological monitoring of DM in the territory of the Russian Federation; strate-
gic goals of the World Health Organization (WHO).

3NUAEMMONONA U KNIOYEBBIE KIMHUKO-TEPANEBTUYECKUE NMOKA3ATENN
CAXAPHOTIO AUABETA B POCCUNCKOM OELEPALUU B PASPE3E CTPATETMYECKUX LIENIENA
BCEMWUPHOW OPFTAHU3ALUW 30PABOOXPAHEHUSA
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THL, PO OI'BY «HaunoHanbHbI MEANLIMHCKUA NCCNEROBATENbCKUIN LIEHTP SHAOKPUHONOrMny», MockBa

OBOCHOBAHME. CaxapHbiin anabet (C[]) ABNAETCA ONacHbIM BbI3OBOM 00LLIECTBY M MPMOPUTETOM NEPBOrO NOPAAKA A
CUCTEM 3[PaBOOXPAHEHMS BO BCEM MUPE BBUAY TAXECTU AMAGETUYECKUX OCIOXHEHWN, MPUBOAALLMX K MHBANMAN3ALMM
1 NpexpeBpemMeHHON CMepTHOCTY AaHHOW KaTeropum nauMeHToB.

LIEJIb. MNMpoBecTn aHanu3 3nnaeMmnonornyeckmnx U KIANHUKO-TepaneBTUYEeCKX XapakTepuctuk KoHTpona CI B Poccuin-
ckon Oepepaunn (PO) B COOTBETCTBMM CO CTPATErNMYECKMN 3adavyammn BcemmnpHoii opraHm3aunm 3gpaBooxpaHeHna (BO3)
K 2030 r. (gmarHoctuka CI; KOHTPOJb MMKEMUW; KOHTPOMb apTepuanbHOro aasneHuns (ALl), Tepanua ctaTuHaMm y nayuneH-
ToB ¢ C[l; 06ecneueHme JOCTYMHOCTU UHCYSIMHOB U CPeACTB CAMOCTOATENIbHOTO MOHUTOPUHIA YPOBHS MMKEMIM) HA OCHOBE
«ba3sbl gaHHbIX KNMHNKO-3NuaeMmnonornyeckoro moHntopuHra CJl Ha repputopuu PO».

MATEPUAJIbl U METO[bI. O6beKT uccnefoBaHus: genepcoHndmLmpoBaHHas Bbirpy3Kka «basbl faHHbIX KNMHMKO-3Nnge-
MUWOJSIOFMYECKOro MOHUTOpUHra Cl Ha TeppuTtopun PO», cBUAETENBCTBO O rOCYAapPCTBEHHON pernctpamm 6asbl faHHbIX
N°2020622447 (http://diaregistry.ru, peructp CI), Bkniovatowan 87 pernoHos PO. laHHble NnpefcTaBneHbl B dopmate og-
HOMOMEHTHOrO cpe3a Ha 01.07.2024 r.
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EPIDEMIOLOGY

PE3YJIbTATbI. o gaHHbIM KNMHNKO-3NMAEMMONornyeckoro moHutopunra Cl Ha tepputopun PO LeneBon nokasaTesnb rnu-
KMPOBaHHOro remornobuHa (HbA1c<7%) pocturaetca y 29% naumentos ¢ C[ 1 tuna (CA1) n 42% naumentos ¢ CJ 2 Tnna
(CA2). 2pdekTnBHbBIN KOHTpPONb Al y nuL, c AnarHocTupoBaHHbiM CJ] pocturaetcs y 84% nauunentos ¢ CL11 1 60% naumeHToB
¢ C2. Oona naunenTos ¢ C[1 B Bo3pacTe =40 neTt, nonyyaroLmx cTatuHbl, coctasuna npu CA1 14,1%, npn CA2 — 15,9% nauwn-
eHTOB. Bce nayuenTbl ¢ CAA1 (100%) 1 ¢ C[12 Ha MHCYNUHOTepanum obecneyrBaloTcA MHCYIMHaMU B PamMKax NpOorpaMMbl rocy-
[apCTBEHHBIX rapaHTMI IeKapCTBEHHOrO 0becrneyeHns, U3 HUX aHanoramu nHcynuHa npu CA1 — 84,8%, npu C12 — 60,9%,
OCTanbHble — PeKOMOVHaHTHbIMU MHCYNIMHaMK YenoBeKka. CpefcTBamMy CaMOKOHTPONA (FIIOKOMETPaMu U TeCT-MONI0CKaMM K
HUM) obecneumsatoTca 100% nauuneHTos ¢ CA. C 2023 r. naumeHTbl ¢ C[11 B BO3pacTe fo 18 net obecneynBatoTcsa cucteMamm
HenpepbIBHOrO MOHUTOPUPOBAHMWA FNUKEMUIMN.

3AKIKIOMEHMUE. EgnHana cnctema moHnTopuHra CIl Ha ocHoBe «ba3bl faHHbIX KNMHUKO-3MNAEMUONIONMYECKOrOo MOHUTOPUH-
ra C[] Ha Tepputopun PO» no3BonsaeT Ha HaLMOHaNbHOM YPOBHE OLeHUTb 3bPeKTUBHOCTL peanu3aLmmn nporpaMmm 4oCTu-
YKeHUA NocTaBneHHbIX Lenein BO3. AHanu3 BblgensdeT HanpasieHUsa NPUOPUTETHOrO BHMMAHWA Afsi NpoBeAeHUst Hanbosee
3bbEKTUBHBIX MEPONPUATUI MO YCUIIEHNIO 1 OTCIEXMBaHWIO Mep 60pbbbl ¢ CLl. ObecneyeHne CBOEBPEMEHHbIX, HAEXHbIX
N YCTOMUMBBIX HaLMOHasIbHbIX JaHHbIX O dhaKTopax pUcKa, SNNAEMUONOrNYeCcKon 1 KnnHudyeckon kaptuHe Cl1, oueHke mc-
MONb30BaHUA NEKAPCTBEHHbIX CPELCTB U COBPEMEHHbIX TEXHONOTMIN KOHTPONA TpebyeT CKOOPAMHMPOBAHHON PaboTbl BCex
3BEHbEB 3PaBOOXPaHEHNS.

KJ/TIOYEBbBIE CJIOBA: caxapHbili Ouabem; baza OdHHbIX KIUHUKO-3NUOEMUOJIo2u4ecko20 MoHumopuHea CJ] Ha meppumopuu P®;
cmpameauyeckue 3a0a4u BcemupHoU opeaHu3ayuu 30pasooxXpaHeHus.

RATIONALE

Diabetes mellitus (DM) is a non-communicable socially
significant disease that challenges global health due to ep-
idemic rates of increase in prevalence and the global med-
ical and social burden associated with the severity of dia-
betic complications, the risk of disability and premature
death of patients. According to the data of the International
Diabetes Federation (IDF), the number of diabetic patients
aged 20-79 years has reached 537 million worldwide (IDF
Atlas 2021), which exceeds the previously predicted growth
rates by 10-12 years. By 2045, this number is expected to be
almost twice as high and reach 783 million people (a 46%
increase) [1].

Due to its high social significance, DM rates are moni-
tored by the leading international organizations, including
the United Nations (UN) and the World Health Organization
(WHO). On December 20, 2006, the 61st General Assembly
adopted the UN Resolution on the need for all countries
of the world to unite in the fight against the catastroph-
ically growing DM epidemic. In the history of the UN, this
was the fourth resolution and the first one dedicated
to the combating a non-communicable disease; the resolu-
tion for the first time called for the development and initi-
ation of government programs to reduce global risks asso-
ciated with DM in all countries of the world. Later in 2015,
the UN General Assembly approved a strategy for the de-
velopment of healthcare and medicine until 2030. Among
the global goals, this very essential document included
measures to control the growing non-communicable epi-
demics, namely DM and obesity, as well as the cardiovascu-
lar risks associated with these diseases and the prevention
of cardiovascular events and mortality.

In 2023, WHO, together with the International Diabetes
Federation, as part of the implementation of this develop-
ment strategy, named the key targets to be achieved by
2030 [2]:

+ atleast 80% of people with diabetes are diagnosed;

« at least 80% of people with diagnosed diabetes have
good control of glycemia;

« at least 80% of people with diagnosed diabetes have
good control of blood pressure;
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- atleast 60% of people with diabetes of 40 years or older
receive statins;

«  100% of people with type 1 diabetes have access to af-
fordable insulin and blood glucose self-monitoring.

The list of these tasks once again emphasizes the impor-
tance of a comprehensive multifactorial approach to DM
aimed at early diagnosis of carbohydrate metabolism disor-
ders and control of all pathogenetic mechanisms associated
with the development of diabetic complications.

In the Russian Federation, as in other countries, an ep-
idemic increase in the prevalence of DM is also observed:
since 2000, the number of DM patients has increased
by more than 2 times [3]. According to the Federal State
Statistics Service (Rosstat) and Russian Research Institute
of Health, the increase in the number of patients with DM for
the period 2009-2023 amounted to 74.5%; the total num-
ber of diabetes in the Russian Federation as of 01.01.2024 is
5,547,879 people, of which the vast majority are adults with
T2DM — 5,168,374; 349,338 people are patients with T1DM,
of which 288,020 adults and 61,318 children (under 18 years
old) [4, 5].

Since 1996, for three decades, the State Research Center
“National Medical Research Center of Endocrinology”
of the Ministry of Health of Russia has been carrying out
continuous clinical and epidemiological monitoring of DM
in the Russian Federation through the Federal Diabetes
Mellitus Register (formerly State Diabetes Mellitus Register),
which was founded on the initiative of Academician
l.I. Dedov in the process of implementation of the Federal
Target Program (FTP) “Diabetes Mellitus” [6]. In the 2000s,
FTP “Diabetes Mellitus” became a unique state program
in the medical industry, the implementation of which al-
lowed for the creation of create a modern structure of the di-
abetic service of Russia: establishment of more than 70 re-
gional diabetic centers, about 200 diabetic foot rooms, more
than 120 specialized ophthalmological rooms for the treat-
ment of diabetic retinopathy, more than 1,100 schools
of therapeutic education for DM patients (adults and chil-
dren), first ever Diabetes and Pregnancy rooms in Russia [6].

In the diabetic service system, the Database of Clinical
and Epidemiological Monitoring of Diabetes Mellitus
in the Russian Federation has become a key clinical and
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analytical tool for controlling DM, through which compre-
hensive ongoing monitoring of the disease was initiated,
with the possibility of personalized assessment of a spe-
cific patient and aggregated assessment of big data. Over
the years, the register has gone a long way from filling
out paper maps to a unique information and analytical
platform with regional centers of the register in all con-
stituent entities of the Russian Federation. Since 2014,
the Database of Clinical and Epidemiological Monitoring
of DM in the Russian Federation has been transformed into
a system with a unified online data entry format, access au-
thorization, and a standardized remote analytics function.
Since 2022, the database has integrated a medical decision
support system (MDSS), which provides control of the diag-
nostic and therapeutic algorithm of DM in accordance with
clinical guidelines (CG). Since 2024, the Database of Clinical
and Epidemiological Monitoring of DM in the Russian
Federation has used only domestic software (https://www.
diaregistry.ru/).

The Database of Clinical and Epidemiological Monitoring
of DM in the Russian Federation is used not only for standard
statistical analysis of prevalence and incidence rates. Thanks
to the state-of-the-art analytical platform, it has become
a unique tool for analyzing epidemiological, demographic,
clinical and therapeutic indicators of DM, which allows tar-
geted assessment of information characterizing the qual-
ity of diabetic care in a particular region and throughout
the country [7-12].

This makes it possible to position the Database of Clinical
and Epidemiological Monitoring of DM not only as a power-
ful statistical system, but precisely as a clinical tool for mon-
itoring, assessing the long-term prognosis and controlling
the quality of the management of patients with DM in ac-
cordance with international targets and current domestic
clinical guidelines [13-16], which determined the purpose
and objective of our study.

PURPOSE OF THE STUDY

To carry out an analysis of epidemiological, clinical and
therapeutic characteristics of DM control in the Russian
Federation (RF) for the period 2009-2023 according
to the strategic objectives adopted by the World Health
Organization at the 75th Assembly in 2022.

WHO strategic objectives for achieving DM targets by
2030 [2]:

+ atleast 80% of people with diabetes are diagnosed;

at least 80% of people with diagnosed diabetes have

good control of glycemia;

at least 80% of people with diagnosed diabetes have

good control of blood pressure;

at least 60% of people with diabetes aged 40 years or

older receive statins;

100% of people with type 1 diabetes have access to af-

fordable insulin and blood glucose self-monitoring.

MATERIALS AND METHODS
The study was performed on the basis of the de-person-
alized Database of Clinical and Epidemiological Monitoring

of DM in the Russian Federation, database registration certif-
icate No. 2020622447 (http://diaregistry.ru).
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To assess the quality of DM detection and diagnosis, we
used data obtained during the national epidemiological study
NATION conducted in 2016 and including 27,252 people from
63 regions of Russia [17]. This study evaluated the criteria for
diagnosed and undiagnosed DM by HbA, level in the age
groups 20-79 years. If HbA1c26.5% (=48 mmol/mol) was de-
tected in a person without a previous history of DM, this per-
son was given a diagnosis of newly diagnosed T2DM.

To assess the remaining WHO's strategic objectives,
was analyzed the depersonalized Database of Clinical and
Epidemiological Monitoring of DM in the Russian Federation,
which includes TIDM and T2DM patients from 87 regions
of the Russian Federation who are under routine fol-
low-up at the primary health care institutions (n=5,062,511
at the time data retrieval on 01.07.2024).

1. Quality of glycemic control in DM patients:

« this indicator was evaluated if patient’s data were
available in the"HbA, "field of the Database of Clinical
and Epidemiological Monitoring of DM in the Russian
Federation; the target for glycemia control was de-
fined as the achievement of HbA1c<7%, according
to the Russian clinical guidelines [13-16];

- estimated proportion of patients achieving target gly-
cemic control:

Number of DM patients with
HbA, <7%

Number of DM patients with specified
HbA,

N (%) = x 100%.

2. Quality of blood pressure control in DM patients:
- this indicator was evaluated if patient’s data were
available in the “Blood pressure” field of the Database
of Clinical and Epidemiological Monitoring of DM
in the Russian Federation; the target for blood pres-
sure control was defined as the achievement of systolic
blood pressure (SBP)of <130 mmHg and =120 mmHg
and diastolic blood pressure (DBP) of <80 mmHg and
>70 mmHg according to the Russian clinical guide-

lines [18];
- estimated proportion of patients achieving target BP

control:

Number of DM patients who acieved

SBP <130 mmHg
and DBP <80 mmHg
N (%) = : : : X 100%.
Number of DM patients with specified
BP

Statin therapy in patients with DM:

- theindicator was evaluated if two criteria were met: 1)
DM patient age =40 years, 2) statin therapy is indicat-
ed in the “lipid-lowering drugs” field of the Database
of Clinical and Epidemiological Monitoring of DM
in the Russian Federation;

- estimated proportion of patients on statin therapy:

Number of DM patients aged 40+
with information about prescription
of statins

x 100%.
Number of DM patients
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3. Insulin use:

N (%) =

4. Use of glycemic self-monitoring in TIDM:

taking into account that in the Russian Federation
glucometers and test strips are provided for 100%
of TIDM patients, we calculated the proportion
of T1DM patients using continuous glucose monitor-

the indicator was evaluated if insulin therapy was
indicated in the “Diabetes mellitus therapy” sec-
tion of the Database of Clinical and Epidemiological
Monitoring of DM in the Russian Federation;

calculation of the indicator:

Number of DM patients on insulin

therapy

Number of T1DM patients
using CGM

N (%) =
0 Number of T1DM patients

X 100%.

Analytical studies based on the Database of Clinical
and Epidemiological Monitoring of Diabetes Mellitus

Number of DM patients who need

insulin therapy

taking into account that in the Russian Federation
insulin is provided for 100% of DM patients, we as-

x 100%; in the Russian Federation have been approved by the local
ethical committee of the State Research Center of the Russian
Federation of the Federal State Budgetary Institution
“National Medical Research Center of Endocrinology”
of the Ministry of Health of Russia, the approval is contained

in the protocol No. 20 of December 14, 2016.

sessed the structure of prescribed insulin therapy

and calculated the proportion of prescriptions of in-

RESULTS

sulin analogs, recombinant human insulin (RHI), and

analog + RHI for TIDM and T2DM patients on insulin

therapy.

ing (CGM) devices:

The results obtained in terms of the targets stated by
WHO are presented in Table 1.

The current Russian clinical guidelines for the diagnosis
and treatment of TIDM and T2DM in children and adults
[13-16] have been approved by the Scientific and Practical
Council of the Ministry of Health of Russia and published
in the Clinical Guidelines Rubricator (https://cr.minzdrav.
gov.ru/) in June 2022.

Table 1. Targets according to the requirements of the World Health Organization according to clinical and epidemiological monitoring of diabetes
mellitus in the Russian Federation

Results of assessment of WHO targets based on data of clinical and

No. Target set by WHO epidemiological monitoring of DM in the Russian Federation
Currently, the Russian Federation actively implements programs to conduct
preventive medical examinations and identify disorders of carbohydrate
metabolism.

1 Diagnosi.s Of DM in 80% of According to the large-scale national epidemiological study (NATION), which
affected individuals included more than 26 thousand people from 63 regions of the Russian
Federation, the percentage of patients with undiagnosed T2DM in the Russian
Federation averaged 54%, that is, every second patient with DM was not aware
about his/her disease [17]
5 Good control of glycemia in 80% | Target glycated hemoglobin (HbA, <7%) is achieved in 29% of patients with
people with diagnosed diabetes | T1DM and 42% of patients with T2DM, for a total of 41% of patients with DM
3 &o:gycoZgo:eo\tv?tlﬁ?j?ap:]e(j::;e SBP <130 mmHg and DBP <80 mmHg are achieved in 84% of patients with
diabe'?ez P 9 T1DM and 60% of patients with T2DM, for a total of 61% of patients with DM
. . *The proportion of patients receiving statins aged 40 years and older is 14.1%
0,
4 Stgtm therapy 60% in people of patients with TIDM, 15.9% of patients with T2DM, for a total of 15.9% of
with DM aged 40 years and older b P
patients with DM
100% of patients with T1DM and T2DM are provided with insulin free of charge
5a | Ensuring access to insulins under the Program on State Guarantees for the Free Provision of Medical Care,
9 of which insulin analogs are 84.8% for T1DM patients and 60.9% for T2DM
patients, the rest are recombinant human insulins
Making self-monitorin Self-monitoring tools (glucometers and test strips) are provided for 100%
sh glycerr?ic tools affordagle for of patients with DM, in addition, patients with T1DM under the age of 18

100% individuals with TIDM

are provided with continuous glycemia monitoring (CGM) systems and
consumables for them

*filling the field on prescription of statins is not mandatory in the Database of Clinical and Epidemiological Monitoring of DM in the Russian Federation,

and therefore this indicator may be underestimated.
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Figure 1a. Distribution ranges of HbA, levels (laboratory-measured indicator) in patients with type 1 diabetes mellitus across all age groups from 2010 to
2023, based on the Database of Clinical and Epidemiological Monitoring of DM in the Russian Federation (87 regions).
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Figure 1b. Distribution ranges of HbA _levels (laboratory-measured indicator) in patients with type 2 diabetes mellitus across all age groups from 2010 to
2023, based on the Database of Clinical and Epidemiological Monitoring of DM in the Russian Federation” (87 regions).
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Figure 2. Frequency of laboratory tests for glycated hemoglobin (HbA, ) in patients with type 1 and type 2 diabetes mellitus from 2015 to 2023, based on
the Database of Clinical and Epidemiological Monitoring of DM in the Russian Federation (87 regions).

The key indicators of the WHO 2030 strategy were adopt-
ed as measures aimed at increasing the number of people
covered by the diagnostic measures to detect carbohy-
drate metabolism disorders to have DM timely diagnosed
in at least 80% of people who have to be able to correct
cardiovascular risk factors early. Achieving the target glyce-
mic control is seen as a basic strategy for preventing the risk
of diabetic complications and associated cardiovascular dis-
eases. In turn, the correction of arterial hypertension (AH)
and dyslipidemia are the leading measures of the multi-
factorial approach in the protection of target organs in DM
patients, along with glycemic control. The social and eco-
nomic aspects of DM, namely the availability of modern glu-
cose-lowering therapy, first of all the elimination of insulin
deficiency and self-monitoring of glycemia by patients, are
integral factors in achieving targeted control of DM and pre-
venting the risks of complications.

According to the 2021 IDF Atlas, the number of DM pa-
tients in the world has reached 537 million adults and 1.2 mil-
lion children and adolescents, which corresponds to 10.5%
of the total population; in the countries of the European
Region, the prevalence of the disease varies from 4.0%
(Ireland) to 15.9% (Turkey) [1]. According to the data of clini-
cal and epidemiological monitoring in the register, DM prev-
alence in the Russian Federation is 3.3% in the total popula-
tion [20].

Comparison with the results of NATION epidemiological
study where active screening detected T2DM in 5.4% of peo-
ple [17] clearly demonstrates the problem of insufficient di-
agnosis and verification of carbohydrate metabolism disor-
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ders. The solution of this problem is one of the key tasks for
the near future as part of the implementation of the Russian
Federal Project “Combating diabetes mellitus”.

The analysis of the clinical and demographic parameters
of DM in the NATION study showed an increase in T2DM
prevalence with patient age: for age over 45 years, it reaches
9.5% [19], with the highest proportion of undiagnosed DM
in the age group 65-69, accounting for 61% of the examined
persons of this age [17]. The observed trends correspond
to global trends of higher prevalence of T2DM in older peo-
ple[1, 4, 5].

Regarding the gender distribution of DM patients
in the Russian Federation, there is a significantly higher
proportion of women — two-thirds of the total number
of patients with T2DM — 70.0% in 2021 [12] and 65.5%
in 2023 [20].

Assessment of the carbohydrate metabolism compensa-
tion showed that the target HbA1c(<7.O%) is achieved in 29%
of TIDM patients and 42% of T2DM patients from the total
number of patients with available laboratory values of HbA,
(Figures 1a and 1b).

Among patients with available data on HbAk, the over-
whelming majority have this indicator measured only once
a year — 71% of TIDM and 82% T2DM patients; in only 15
and 8% of patients, respectively, the recommended test fre-
quency of 3-4 times a year is achieved (Fig. 2).

According to the clinical and epidemiological monitor-
ing of DM, 100% of T1DM patients in the Russian Federation
are provided with insulin, among them 84.8% of patients
use modern human insulin analogs (Fig. 3). In the pediatric
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Figure 3. Dynamics of insulin therapy structure in patients with type 1 and type 2 diabetes mellitus (insulin analogues, recombinant human insulin, their
combination) from 2010 to 2023, based on the Database of Clinical and Epidemiological Monitoring of DM in the Russian Federation” (87 regions).

cohort of T1DM patients (under 18 years of age), insulin an-
alogs are prescribed in almost 100% of cases (Fig. 4), 24%
of children and adolescents use insulin pump therapy (Fig. 4).

All patients with T2DM are also provided with insulin
products, over the past decade there has been an increase
in the prescriptions of insulin analogs for T2DM from 29.7
to 60.9% (Fig. 3).

DISCUSSION

DM is a disease with epidemic rates of increase in prev-
alence in all countries. In the Russian Federation the num-
ber of DM patients has more than doubled over the past 20
years: from 2 million to more than 5 million patients, includ-
ing by more than 1 million over the past 5 years [3, 5]. But
even these alarming statistical data do not reflect the depth
of the problem, since the statistics takes into account only
patients who have a diagnosis and are followed-up.

According to estimates of epidemiological studies with
active screening in the world and in the Russian Federation,
the quality of DM diagnosis is about 50%, i.e. for each detect-
ed case there is one undiagnosed patient. Insufficient de-
tection of DM is consistent with data from the International
Diabetes Federation stating 46% of undiagnosed DM world-
wide in the latest issue of IDF Diabetes Atlas. Extrapolating
the percentage of undetected DM according to the NATION
results to the general population of Russia, we can say that
the actual number of DM is 2 times higher than the regis-
tered one, i.e. 10-12 million patients.

According to IDF estimates, 537 million patients
in the world have a diagnosis of DM, which corre-
sponds to a prevalence of 10.5% among adults aged 20
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to 79 years [1, 21, 22], although these figures vary from 1%
to 15% in different countries [21]. This variability in preva-
lence is largely due to the quality of T2DM detection, which
accounts for about 98% of all DM diagnoses in the world.
When analyzing data from the National Health Interview
Survey in 2016 and 2017, the prevalence of diagnosed
T2DM among the adult population in the United States was
8.5% [23]. Other US national databases, such as the Center
for Disease Control and Prevention Diabetes Surveillance
System, provided data on the total prevalence of DM in 2024:
11.6% in the population — 38.4 million people, of which 29.7
million were diagnosed DM and 8.7 million — undiagnosed
DM, which is T2DM in 95% of cases [24]. Given the significant
increase in obesity, including in childhood and adolescence,
there are concerns that the global prevalence of T2DM will
continue to grow. Global data confirm this negative trend.
For example, the incidence rate of T2DM among adolescents
and young adults (aged 15 to 39 years) in the period from
1990 to 2019 increased from 117 to 183 per 100 thousand
population, i.e. more than 1.5 times [25]. Outside the United
States, T2DM is most common on the islands of Polynesia
(~25%) with similarly high rates in the Middle East and South
Asia (in particular, Kuwait and Pakistan) [1, 26]. In China,
the most populous country in the world, 13% of the adult
population is diagnosed with diabetes, while there is a gen-
eral problem of insufficient diagnosis of diabetes, when half
of the patients (51.7%) are unaware of their diagnosis [1, 27].

The epidemic increase in the prevalence of DM is caused
by many factors, including the aging of the population. With
a general desire to increase life expectancy, society should
be ready for the accumulation of age-associated diseases:
T2DM, CVD, cancer, degenerative diseases, etc. Age is one
of the most significant and non-modifiable risk factors;
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in these conditions, attention should be focused on the pos-
sibility of correcting other factors associated with the devel-
opment of DM — a“diabetogenic” lifestyle. Excessive caloric
nutrition, physical inactivity, stress — all this leads to weight
gain and obesity, increasing the risk of T2DM.

T1DM has a fundamentally different mechanism of de-
velopment: it is characterized by chronic, immune-mediated
destruction of beta cells, which leads to absolute insulin defi-
ciency. T1DM is an autoimmune multifactorial disease; how-
ever, the exact mechanisms of interaction of genetic predis-
position, environmental factors, and the state of theimmune
system underlying the pathogenesis of TIDM are still under
study [15].

With regard to gender, the risk of developing T2DM
in men and women is the same, since lifestyle factors that
are independent of gender are predominant. However,
there are more women in the total number of T2DM patients
in some countries, which is associated with gender redis-
tribution of the general population, especially in older age
groups.

To prevent global risks associated with the epidem-
ic of chronic non-communicable diseases (CNCDs),
the National Guidelines for the Prevention of CNCDs,
which include T2DM, have been adopted in the Russian
Federation. This document establishes at the national lev-
el the need for an integrated approach to the mitigation
of consequences associated with these diseases, including
not only healthcare, but also education, culture, media,
finance and trade systems. Key priorities include preven-
tive measures aimed at early detection of diseases, time-
ly treatment measures, and control of trends. To this end,
in primary health care, a doctor of any specialty, not only
an endocrinologist, should be focused on identifying high-
risk groups for carbohydrate metabolism disorders and
should strictly follow the diagnostic algorithm. Expert as-
sessments show that preventive measures are a promising
economic investment that reduces the need for more ex-
pensive treatment [28].

The level of glycated hemoglobin (HbA, ) is the main in-
dicator of the degree of carbohydrate metabolism compen-
sation in DM patients [29].

According to international and Russian guidelines,
the choice of glycemic control targets should be person-
alized depending on many parameters of clinical status
(patient age, life expectancy, functional dependence, and
the presence of atherosclerotic CV diseases and the risk
of severe hypoglycemia). For most DM patients, HbA, less
than 7.0% is necessary and sufficient to achieve the pri-
mary goal of reducing the risk and progression of diabetic
complications. According to the clinical and epidemiologi-
cal monitoring of DM, in the Russian Federation, the target
HbA, _is achieved in 29% of T1DM patients and 42% of T2DM
patients.

It should be noted that in different regions of the world,
the proportion of patients who achieve target HbA, re-
mains insufficient and varies depending on the type of DM,
the source of data and the method used for continuous
or selective assessment of HbA, in the study cohort. For
example, in the study based on the registry of England,
with the HbA, target of <7.5%, the proportion of patients
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in the target range was 36.3% for T1DM and 63.1% for T2DM;
the study covered 79% patients with TIDM and 90% pa-
tients with T2DM [30].

Regular monitoring of HbA, should be carried out in or-
der to assess the effectiveness of glucose-lowering therapy
and make a timely decision on the need for its intensifica-
tion. However, the frequency of HbA1c assessment is current-
ly far from the provisions of the clinical guidelines. According
to the data of clinical and epidemiological monitoring of DM
in the Russian Federation, among patients with available in-
formation about HbA, the recommended test frequency
of 3-4 times a year is achieved only in 15% of T1DM cases
and 8% of T2DM cases.

Currently, various digital assistants are being active-
ly introduced into healthcare, including medical decision
support systems (MDSS) designed to support medical spe-
cialists in real clinical practice. In 2022, the MDSS was in-
troduced into the Database of Clinical and Epidemiological
Monitoring of DM in the Russian Federation, which allows
monitoring the appropriate diagnostic and therapeutic
algorithm for DM in accordance with the current clinical
guidelines [20].

HbA, _is a universal predictor of the risk of DM develop-
ment and diabetic complications. Large international clin-
ical studies in TIDM and T2DM (UKPDS, ADVANCE, VADT,
ACCORD, DCCT/EDIC, etc.) provided convincing data on
the key value of strict glycemic control for the prevention
of the risk of diabetic complications [29, 31-35].

Considering the priority of HbA,_for clinical monitoring
of DM patients, the Federal Project “Combating diabetes
mellitus”sets the coverage at least 98% of patients by testing
as one of the key indicators. To this end, the provision of re-
gions with HbA, analyzers has been increased, which will
make it possible to increase the testing frequency in a suffi-
cient amount in the near future.

The frequency of hypertension in T2DM reaches 80-
90%; in T2DM patients [37] hypertension is often a condi-
tion preceding the development of carbohydrate metabo-
lism disorder. In an additional sub-analysis of CV risk factors
in the NATION study, the proportion of patients reporting
a diagnosis of AH was 23.2%, of which 13.3% of patients
were diagnosed with T2DM; among people who received
antihypertensive therapy as a criterion for the presence
of hypertension, the proportion of patients with T2DM and
prediabetes was higher and amounted to 14.7% and 38.2%
respectively [18].

The blood pressure control targets significantly changed
over the past 10 years. The leading international cardiolo-
gy and diabetes associations have reached a consensus on
the need to follow the strict therapeutic range of the target
BP in DM, given the highest risks of progression of CV com-
plications [13, 14, 18].

Since 2018, the mandatory SCORE2 CV risk assessment
for DM patients has been canceled, since these patients are
automatically classified as having very high and high CV risk
(with the exception of TIDM patients younger than 35 years
and T2DM younger than 50 years without target organ dam-
age and duration of DM <10 years classified as having mod-
erate CV risk) [23].
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According to international and Russian recommenda-
tions — European Society of Cardiology (ESC), European
Society of Hypertension (ESH) [37], Russian Association
of cardiologists [18], and clinical guidelines for TIDM and
T2DM [13, 14] the uniform BP targets for adult DM patients
receiving antihypertension therapy are as follows: target
SBP <130 and =120 mmHg for age group 18-65 years and
<140 and =130 mmHg for age over 65 years; DBP <80 and
>70 mmHg regardless of age.

When analyzing the achievement of WHO targets for
blood pressure, it was found that according to the data of clin-
ical and epidemiological monitoring of DM in the Russian
Federation, the target BP level in DM patients receiving
antihypertensive therapy is achieved in 84% and 60%
of TIDM and T2DM patients, respectively (Table 1). ESSE-RF
and ESSE-RF2 studies in the Russian population of persons
with CV risk factors, including hypertension and obesity, do
not, unfortunately, present data on achieving the propor-
tion of patients with target BP, however, it is indicated that
24.9% of people with hypertension control BP with the help
of drug therapy and only 49.7% of patients with hyperten-
sion are treated effectively [38]; while the proportion of pa-
tients who do not control their BP was shown to decrease
from 78.5 to 73.0% [39].

The advantages of combined antihypertensive therapy
are explained by multifactorial genesis of AH. According
to ESSE-RF studies, the most common combination of anti-
hypertensive therapy in the general population was a com-
bination of ACE inhibitors and a diuretic (ESSE-RF: 49.1%;
ESSE-RF2: 45.9%). The second place in ESSE-RF belongs
to combination of diuretic + angiotensin Il receptor block-
ers (25.8%); in ESSE-RF 2 — calcium antagonist + ACE inhib-
itor (22.4%). The combination of ACE inhibitor and calcium
antagonist was found only in 8.7% cases in ESSE-RF, while
in ESSE-RF2 the proportion of this combination increased by
2.5 times [38].

Drug therapy of hypertension in DM also involves a focus
on combination therapy, the recommended first-line thera-
py includes drugs with angio-, cardio- and nephro-protec-
tion properties — this is a group of renin angiotensin system
inhibitors (ACE and ARB inhibitors).

Thus, BP control, along with glycemic control, is one
of the key factors in preventing the development and pro-
gression of diabetic complications and is an integral part
of the algorithm for monitoring DM patients.

Along with hyperglycemia and hypertension, lipid spec-
trum disorders have a significant impact on the develop-
ment of diabetic vascular complications. Dyslipidemia in DM
is characterized by an increase in the formation rate and con-
centration of very low density lipoprotein (VLDL), a decrease
in high density lipoprotein (HDL), hypertriglyceridemia, and
an increased concentration of free (non-esterified) fatty ac-
ids (NEFA). At the same time, the total cholesterol (TC) lev-
el may be within the reference values or only moderately
increased. A key indicator for monitoring of lipid disorders
in DM is LDL. Impaired lipid metabolism leads to the pro-
gression of vascular complications of DM, which emphasizes
the importance of achieving personalized lipid targets.

According to the 2023 Clinical Guidelines for lipid metab-
olism disorders and 2022 Clinical Guidelines for DM, the tar-
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get levels of LDL, as well as glycemic targets, should be per-
sonalized depending on the patient’s CV risk [13, 16, 40].

Data from our analysis of the Database of Clinical and
Epidemiological Monitoring of DM in the Russian Federation
to achieve the targets set by WHO showed that the propor-
tion of DM patients over the age of 40 receiving statins is
only 14.1% of T1IDM patients and 15.9% of T2DM patients
(Table 1). Of course, when interpreting this indicator, one
should take into account the limitations associated with
the method of reporting data on concomitant therapy
to theregister, since this field of the online map is not manda-
tory. On the other hand, for comparison, the data for Russian
general population with CC risk factors in the ESSE-RF study
are indicative and demonstrate that among high and very
high risk individuals who made up 31.3% of the surveyed
cohort, only 13.6% of men and 18.2% of women were aware
that they have elevated level of total cholesterol, while only
~7.0% of patients were taking statins, of whom the LDL
cholesterol target was reached in 14.4% of men and 4.8%
of women [41].

Thus, the data obtained emphasize the relevance
of the problem of prescribing lipid-lowering therapy and
achieving lipid spectrum targets in risk populations — in DM
patients and in persons with CV risk factors in equal meas-
ure, which requires an increase in the activity of preventive
examinations in the general population and improvement
of programs for DM patients monitoring.

In the original version of the WHO document, this tar-
get is worded as follows: “100% of people with type 1 dia-
betes have access to affordable insulin and blood glucose
self-monitoring” (without specification of insulin type
and type of glucose monitoring tool). Thus, the priority
of provision of insulins and glucose self-monitoring tools
for TIDM patients is emphasized, because for them insulin
is a vital drug. Nevertheless, in terms of modern approach-
es to the management of DM patients, in order to reduce
the risks of complications and mortality, this target can be
extrapolated to the entire cohort of DM patients, including
T2DM patients.

Insulin replacement therapy is the only treatment for
T1DM patients. For T2DM patients, there should be aware-
ness of the insulin therapy option if targeted control
of carbohydrate metabolism cannot be achieved using
non-insulin strategies, given the significant role of beta cell
dysfunction in T2DM progression.

According to our analysis, the achievement of this WHO
targetis 100%. Patients with T1DM are provided with insulins
under the program of state guarantees, while in the Russian
Federation there is an unprecedented high use of insulin an-
alogs, which have the advantages of a lower risk of hypogly-
cemic conditions and/or glycemic variability, for example,
insulin analogs are provided for 84.8% of T1DM patients [13].
In the pediatric cohort of TIDM patients (under 18 years
of age), insulin analogs are prescribed in almost 100% of cas-
es; 24% of children and adolescents use insulin pump ther-
apy. If insulin therapy is prescribed to patients with T2DM,
they are also fully provided with insulin and there is an in-
crease over the past decade in the prescriptions of insulin
analogs in T2DM from 29.7% to 60.9%.
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Randomized clinical trials and meta-analyses confirm
that modern glycemic monitoring tools are the most im-
portant option for improving glycemic control parameters.
For example, according to a large meta-analysis of 15 stud-
ies from 12 to 36 weeks with a total of 2,461 patients,
the use of CGM was associated with a moderate decrease
in HbA1c and an increase of the “time in range” (TIR) [42].
In addition, CGM provided additional benefits of reducing
the risk of hypoglycemia, including a significant reduction
of the “time below range” (TBR) and glycemic variability
(CV) compared to the use of glucometers and test strips
[13, 14, 21]. Under the Federal Project “Combating diabe-
tes mellitus” CGM systems are provided for children and
adolescents since 2023 and for pregnant women with DM
since 2024.

CONCLUSION

DM is a CNCD, which global social significance is associ-
ated with the risks of early disability and high mortality from
vascular catastrophes and diabetic complications. More
than 80% of premature deaths due to CNCDs depend on
manageable/modifiable risk factors.

This position seems to be extremely important in terms
of the possibilities of influencing the prognosis and out-
comes for DM patients, provided that disorders are detected
early and appropriate therapy is started in a timely manner.
In order to implement this concept, WHO has set specific
clinical targets for diabetes control. Success in achieving
these targets depends on public policy at the level of legis-
lative and administratively regulated measures aimed at op-
timizing the health care system and improving the quality
of care provided for DM patients.

The unified DM control system based on the Database
of Clinical and Epidemiological Monitoring of DM

SMMAEMMONOrnA

in the Russian Federation allocates priority areas at the na-
tional level to achieve the set targets. A key part of this strat-
egy is a comprehensive approach to the problem of DM,
including the development and implementation of preven-
tion and health promotion programs at the population level;
proactive preventive measures for high-risk groups; ensuring
maximum coverage of the population with effective ther-
apeutic and preventive measures. Under these conditions,
the Federal Project “Combating diabetes mellitus” started
in 2023 should become a priority project for consolidating
the efforts of various health professionals in implementing
measures to mitigate medical and social costs of diabetes
in the Russian Federation.
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