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OIbY HaunoHanbHbI MegUUNHCKUIA NCCefoBaTENbCKUI LIEHTP SHAOKPUHoNorum Mmnnsgpasa Poccum, Mockea

OBOCHOBAHMUE. [laHHble perncTpa ABAAITCA OCHOBHbIM MCTOYHUKOM UHPOPMaLMM O NaLMeHTax C caxapHbIM grabeTom
(CL) onAa noBblWeHUA KayecTBa OpraHn3aLnn 1eyebHom 1 NpodrnakTMYeckon NoMoLL M.

LLEJTb. MNpoBecTy aHann3 anuaemMmnoniornyecknx xapakrepuctnk C (pacnpoctpaHeHHOCTH, 3a601eBaeMOCTU, CMEPTHOCTM)
y Aeteit u nogpocTtkos B PO no gaHHbiM QefepanbHoro pernctpa Cll, oueHuTb AMHAMKKY AaHHbIX NapaMeTpoB 3a Nepuos
2013-2016 rr., COCTOAHME YINEeBOAHOrO 0OMEHA, CTPYKTYPY UHCYNMHOTEPaNuK, YacToTy roCnMTanmn3aLmin 1 4acToTy pa3su-
A AMabeTnyeCcKnx OCIIOKHEHNI B AaHHbIX BO3PACTHbIX Fpynnax.

MATEPUAJbl U METO[bl. O6bekTOoM nccnegoBaHus Asnsaetca 6asa aaHHbix PegepansHoro pernctpa C — 81 pernoHa PO,
BKJTIOYEHHOIO B CUCTEMY OHMAH-PErncTpa.

PE3YJIbTATbI. O6u1ana uncneHHoctb naumenToB ¢ CI oo 18 net B PO Ha 31.12.2016 1. coctaBuna 33 081 uenosek, 3 Hux ¢ CL1
1 1na (CA1) - 95,9% (31 727 uen.) u CA 2 Tuna (CA2) - 4,1% (1354 yen.). PacnpocTtpaHeHHocTb C[11 B 2013-2016 rT. y geTen
coctaBuna 81,0-91,4/100 TbiC. AETCKOrO HaceneHus (4.H.), y nogpocTkos — 212,8-209,5/100 TbiC. NOAPOCTKOBOrO HaceneHus
(n.H.). 3aboneBaemoctb C11 y peteir B 2016 1. coctaBuna 14,2/100 TbiC. A.H., y noapocTkos — 10,0/100 Tbic. n.H. Pacnpegene-
HVe Mo YPOBHIO HbA1c y naumentoB c C[11 B 2016 1: getn: <7,5% — 32%, 7,6-9,0% — 33%, >9% — 35%; nogpocTtku: <7,5% — 25%,
7,6-9,0% — 30%, >9% — 45%. Cpefy OCNIOXXHEHUN Y AeTel U NOAPOCTKOB Hanbonee YacTo perncTpupyetcs anabetnyeckas
Henponatus npu CA1 B8 10,9% 1 40,8% cnyyaes, npu CA2 — B 4,7% 1 8,8% COOTBETCTBEHHO, 13 COMYTCTBYIOLMX 3aboeBa-
HWI — apTepuanbHaa rMNepToHUA 1 gucnunugemms. focnuTannanpoBannchb B aHamHese 43,8% petein 1 49,2% NoapoCTKOB,
60NbLINHCTBO rocnuTanusaunn B 2016 1. (getn 71,9%, noapocTku 67,1%) 66110 no npuunHe CA.

3AKNIOYEHUE. YcTtaHoBneHO, uTo B AnHaMmuKe 2013-2016 rr. coxpaHAeTca pocT pacnpoctpaHeHHoctn CM11 y ageTein npum oT-
HOCUTENbHO CTabUIIbHBIX MOKa3aTensax y noApocTKoB. Mo JaHHbIM PerncTpa, B NociefHne ABa roga OTMEUEHO CHUPKEHue
TemnoB. 3abonesaemoct C11 u, HanpoTKB, pocT 3abonesaemoct CL12 y feTeld. YCTaHOBMEHbI 3HAUUTESIbHbIE MEXPErMOHasb-
Hble pa3nnMuma B ypoBHe 3ab601eBaeMoCT U pacnpocTpaHeHHOCT! CLl B pervoHax, PacrosioKeHHbIX B Pas3fiMyHbIX reorpa-
¢duueckmx obnactax PO. YactoTa arabeTnyecknx ocnoxHeHWi y geTein u noapocTkoB ¢ CLl BapbupyeT. YCTaHOBNEHa YeTKas
CBA3b YaCTOTbl FOCNUTaNM3aLMiA C BbipaxXeHHOCTbIO fekomneHcauun Cll. B cTpyKType Tepanuu JaHHON BO3PacTHOM rpynmbl
COOTHOLUEHMeE MHCYNMHOTepannn B WNpULAX-pyyKkax 1 MOMMNOBOW Tepanuu No daHHbIM peructpa coctasnseT 80,9%/15,1%.
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DIABETES MELLITUS IN CHILDREN AND ADOLESCENTS ACCORDING TO THE FEDERAL
DIABETES REGISTRY IN THE RUSSIAN FEDERATION: DYNAMICS OF MAJOR EPIDEMIOLOGICAL
CHARACTERISTICS FOR 2013-2016
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BACKGROUND: The data of the register is the main source of up-to-date information about patients with diabetes mellitus
(DM). It's very important for improving the quality of medical care organization.

AIMS: to analyze the main epidemiological DM characteristics in Russian Federation (RF) (prevalence, incidence, mortality)
in children and adolescents, to assess the dynamics of these parameters for the period 2013 - 2016, to analyze the status
of compensation for carbohydrate metabolism, therapy of DM1, prevalence of diabetic complications and the reasons for
hospitalizations in these age groups.

MATERIALS AND METHODS: The database of Federal DM registry of 81 regions was included in the online system.

RESULTS: The total number of patients under the age of 18 with DM in RF on 31.12.2016 was 33081 people, there were
95,9% (31727 people) with DM1 and 4,1% (1354 patients) with DM2. The prevalence of DM1 in 2013-2016 in children: 81.0 -
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91.4 /100 ths., in adolescents — 212,8-209,5 / 100 ths. The DM1 incidence/100 thousand population in 2016 in children was
14,2/100 ths., in adolescents 10,0/100 ths. HbA1c levels in DM1 was in children: <7,5% in 32%, 7,6-9,0% in 33%, >9% in 35%
of the patients; in adolescents <7,5% in 25%, 7,6-9,0% in 30%, >9% in 45% of the patients. Among complications in children
and adolescents with DM1, diabetic neuropathy is the most often recorded (in 10,9% of cases and 40,8%, respectively);
among DM2 patients, diabetic neuropathy is registered in 4,7% and 8,8% in children and adolescents, respectively. There are
associated diseases in DM2 patients — arterial hypertension and dyslipidemia. 43,8% of children and 49,2% of adolescents
were hospitalized in the anamnesis, most hospitalizations in 2016 (children 71,9%, adolescents 67,1%) were due to diabetes.

CONCLUSIONS: It is established that in the dynamics of 2013-2016 the prevalence of DM1 in children continues to increase,
with relatively stable indicators in adolescents. According to the register, during last two years there has been a decrease in
the incidence of DM1 and, on the contrary, an increase in the prevalence/incidence of DM2 in children. Significant interre-
gional differences in the level of incidence/prevalence have been established, especially in regions located in various geo-
graphic regions of the RF. The frequency of diabetic complications in children and adolescents with diabetes varies. There
is an association of hospitalizations with higher HbA, level. In the structure of therapy of this age group the ratio of insulin

therapy in syringes-pens and pump therapy is 80.9% / 15.1% according to the register.

KEYWORDS: diabetes mellitus; epidemiology; diabetes registry; prevalence, adolescents; incidence; mortality

The organisation of treatment and preventive care for
children and adolescents with diabetes mellitus (DM) is
a priority in the healthcare system of all countries of the
world. DM is the most common endocrine and metabolic
disorder in children [1]. Thus, according to the International
Diabetes Federation (IDF), in 2000 there were 395,000
children with type 1 DM (DM1) worldwide. In 2017,
according to the eighth edition of the IDF atlas [2], the
total number of patients with DM1 younger than 20 years
increased to 1,106,000, which included 586,000 children
(age < 15 years), with total number of children in the world
population of 1.94 billion. Approximately 96,100 children
fall ill with DM1 every year, with the highest incidence rates
recorded in the United States, India and Brazil; according to
IDF, Russia ranks sixth in the number of new cases of DM1 in
children per year (3100/year).

In the Russian Federation, epidemiological studies in
children and adolescents were initiated by the Endocrinology
Research Center in the 1990s.The first data on the prevalence
of DM in children in the Moscow population were published
in 1999 [3]. Currently, the main source of epidemiological
characteristics of DM in different age groups is the Federal
(formerly State) Register of DM patients.

Since 1996, the Federal State Budgetary Institution
National Medical Research Center for Endocrinology of the
Ministry of Health of Russia has been the key methodological
and organisational reference centre of the Federal Register
of DM Patients in the Russian Federation, based on Order
No. 404 of the Ministry of Health of the Russian Federation
dated 10 December 1996, within the framework of the
Federal Targeted Program ‘Diabetes mellitus’ (then on paper
carriers). Since 2014, the DM register has been transformed
into a single electronic database of the Russian Federation
with authorised online access, including most regions of
Russia in 2017 (81 regions of the Russian Federation). This
has enabled improvement in the quality of assessment of
the prevalence of DM and diabetic complications in the
Russian Federation [4].

In the modern presentation, the DM register is an
automated information and analytical system for clinical
and epidemiological monitoring of DM in the whole
country. The DM register provides for monitoring patients
from the moment of inclusion in the register throughout
the period of the disease, recording the presence and type
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of complications, carbohydrate metabolism and other
laboratory parameters, as well as evaluation of the structure
of therapy in dynamics and analysis of the structure of
mortality.

AIM

We analysed the main epidemiological characteristics of
DM in children and adolescents in the Russian Federation
(prevalence, incidence, mortality), and the state of
compensation of carbohydrate metabolism according to
the Federal Register of DM Patients, to assess the dynamics
of these parameters between 2013 and 2016. We also
analysed the frequency of diabetic complications, causes of
hospitalisations in these age groups and schemes of insulin
therapy.

METHODS

The object of the study was the database of the Federal
Register of DM Patients covering 81 regions of the Russian
Federation, included in the online register system.

The total number of children and adolescents with DM
in the Russian Federation was indicated by data as of 31
December 2016 (79 regions from the online register and
6 regions that did not work online in 2016, according to
the Federal State Statistics Service [Rosstat]) [5]. Rates of
prevalence, incidence and mortality were presented for the
81 regions of the Russian Federation, included in the online
registerin 2017.

To calculate the prevalence, incidence and mortality
rates for 100,000 cases in the paediatric (p.p.; children aged
less than 15 years) and adolescent (a.p.; 15-18 years old)
populations, information on the population in the regions
of the Russian Federation was used according to the Rosstat
[6]. Prevalence was an indicator that estimated the number
of all cases of the disease, registered in the current calendar
year. Incidence (primary, on applying to hospital) was an
indicator that estimated the number of new cases of the
disease, first recorded in the current calendar year. Mortality
was an indicator that estimated the number of deaths
among patients with this disease. Prevalence, incidence
and mortality were calculated for 100,000 of the population
of the corresponding age group.

Diabetes Mellitus. 2017;20(6):392-402
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Table 1. Indicators of prevalence of DM in children and adolescents per 100,000 people as of 31 December 2016 (81 regions of the Russian Federation

according to the online register)

Number of people, n

81 regions of the RF

Per 100,000 population

DM1 DM2  OtherDMtypes  Total DM1 DM2  OtherDMtypes Total
Children (0-<15) 21636 993 129 22758 914 4.2 0.5 96.1
Adolescents (15-<18) 8062 279 47 8388  209.5 7.2 1.2 217.9
Total <18 years old 29698 1272 176 31146 1079 4.6 0.6 113.1
g 250,0- g 10,0
g 2128 209,8 o 8,6
S ’ 201,7 209,5 S 7.9
o 4 o 75
S 200,0- S § 8,04 ' 7.2
o o 3
o o ©
=g 4 S 3 -
S« 150,0 g2 6,0 42
h: . W -
o © 100,0* 893 91 14 o % 4’O, 3,0 314
S sa0f B0 T 20
> >
[ [}
a a
0,0 0,0
2013 2014 2015 2016 2013 2014 2015 2016
Year Year

-+-DM1 children (0-<15) DM1 adolescents (15-<18)

Figure 1. Dynamics of prevalence of DM1 in children and
adolescents/100,000 population, 2013-2016, 81 regions in the Russian
Federation.

RESULTS

The total number of children and adolescents with DM
as of 31 December 2016 in the Russian Federation was
33,081, of whom 95.9% (31,727 patients) had DM1 and 4.1%
(1354 patients) had type 2 DM (DM2) [5].

The prevalence of DM per 100,000 population, according
to the online register in the 81 regions of the Russian
Federation is presented in Table 1. Data for each of the 81
regions are presented in Appendix 1.

Type 1 DM (DM1)

The prevalence rate of DM1 per 100,000 of the
population indicated the primary increase in this indicator
among children (from 81.0 to 91.4/100,000 p.p. in 2013-

30 000+ —
P
8062
v 25000
5 8139 8024 O
< 20000 — — |
o
S * 12171
g 15000 10562 11276 11745
€ 10000
§ .
5000 6554 6961 7309 7549
ol 191971952 1945 1908
2013 2014 2015 2016
Year
m 0-4 years 5-9 years 10-14 years = 15-<18years

Figure 2. Dynamics of the number of DM1 patients <18 years old, by age
groups, 2013-2016, 81 regions in the Russian Federation.
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Figure 3. Dynamics of prevalence of DM2 in children and
adolescents/100,000 population, 2013-2016, 81 regions in the Russian
Federation.

2016) with a relatively stable prevalence of DM1 in
adolescents (212.8 vs. 209.5/100,000 a.p., respectively; Fig.
1). The age distribution in the groups reflected a steady
increase in the number of patients with DM1 among those
<18 years in all age groups, namely 5 to 9 years, 10 to 14
years, and 15 to <18 years, except for the group 0 to 4
years old, where a stable number of patients was noted for

4 years (Fig. 2).

According to the data as of 1 January 2012, where
the questionnaire information from the regions and
the data of the State Register of DM were analysed in
aggregate, the prevalence of DM1 in children as of 1
January 2012 was 72.8/100,000 p.p. [7]. Thus, as of 31
December 2016, the prevalence of DM1 in children was
1.25 times higher than in 2012 (91.4/100,000 p.p.). In
an earlier analysis of DM1 prevalence in children in the
Russian Federation over a 10-year period (2000-2009),
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Figure 4. Dynamics of the number of DM2 patients <18 years old, by age
groups, 2013-2016, 81 regions in the Russian Federation.
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Figure 5. The prevalence rate of DM1 per 100,000 population <18 years old (children and adolescents).

Table 2. Analysis of DM prevalence (%) depending on the place of
residence of patients <18 years of age

ooulated DM1 DM2
opulatedarea .15 9016 2015 2016
it 20440 21054 656 635
y (714%)  (71.0%) (55.1%) (52.0%)
TownVillage 6208 6417 384 405
9 1.7%) (21.7%) (32.3%) (33.1%)
. 1984 2165 150 182
Nodataavailable o0 (7300) (12.6%) (14.9%)

the prevalence rate increased from 59.4 to 80.6 per
100,000 p.p. [8].

Similar tendencies can be traced in the group of
adolescents. The prevalence as of 1 January 2012 was 92.6
per 100,000 a.p. [7]; thus, in 2016 this indicator increased by
2.26 times and amounted to 209.5 per 100,000 a.p. In the
analysis of DM1 prevalence in adolescents in the Russian
Federation (2000-2009), the prevalence rate increased from
108.5 to 183.5 per 100,000 a.p. [8]. Data on DM2 in children
and adolescents have not been analysed previously to our
knowledge.

Type 2 DM (DM2)

Dynamics of the prevalence of DM2 per 100,000 p.p.
also demonstrated the primary increase in this indicator
among children (from 3.0-4.2/100,000 p.p. in 2013-2016;
Fig. 3). In the a.p. population, there was a slight decrease
in the prevalence of DM2 (from 8.6/100,000 a.p. in 2013 to
7.2/100,000 a.p. in 2016). The dynamics of the number of
patients with DM2 among those <18 years old by age groups
of 0to4,5t09,10to 14 and 15 to <18 years confirmed the
general tendencies (Fig. 4) [2]. The increase in the number
of children with DM2 in the younger age group from 0 to
4 years was the most pronounced, which may reflect an
earlier diagnosis of DM2 in children.

Thus, children aged 0 to 14 years represented the
highest-risk cohort, where not only the increase in the
prevalence of DM1, pathognomonic for this age group, is
noted but also an increase in the prevalence of DM2. This
dangerous tendency may result from the high prevalence
of overweight and obesity not only in adults but also in
children. Existing world data confirm similar tendencies in
other countries of the world [2]. Given the expected duration
of DM in the onset in childhood, the risk of development
of chronic diabetic complications increases, which is very
likely to become a serious healthcare problem due to severe

Table 3. The incidence rates of DM in children and adolescents per 100,000 people as of 31 December 2016 (81 regions of the Russian Federation

according to the online register).)

) Number of people. Per 100,000 population
81 regions of the RF
DM1 DM2  OtherDMtypes  Total DM1 DM2 OtherDMtypes  Total
Children (0-<15) 3352 228 26 3606 14.2 1.0 0.1 15.3
Adolescents (15-<18) 384 44 6 434 10.0 1.1 0.2 11.3
Total <18 years old 3736 272 32 4040 13.6 1.0 0.1 14.7
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Figure 6. Dynamics of incidence of DM1 in children and
adolescents/100,000 population, 2013-2016, 81 regions in the Russian
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Figure 7. Dynamics of the number of new cases of DM1 per year in
patients <18 years old by age groups, 2013-2016, 81 regions in the
Russian Federation.

health consequences of patients and social harm to society
as a whole. This aspect of the DM epidemic in children
requires the focused attention of health authorities.

Data on the prevalence of DM1 per 100,000 population
in patients <18 years indicates the significant geographical
differences in the indicator (Fig. 5), which is the classical
‘north-south’ and ‘west-east’ gradient, with the highest
prevalence of DM1 in the northwestern regions of the
Russian Federation [3, 7,9, 10].

Among the analysis of factors influencing the
epidemiological situation of DM, much attention is paid to the
processes of urbanisation and the influence of environmental
factors on the development and course of the disease and
its complications [7]. According to the Federal Register,
significantly higher prevalence rates of DM among the
paediatric population of cities has been recorded (Table 2).
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Figure 8. Dynamics of incidence of DM2 in children and
adolescents/100,000 population, 2013-2016, 81 regions in the Russian

Federation.
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Analysis of Incidence of Diabetes Mellitus in the Russian

Federation

The incidence rates of DM per 100,000 of the population
according to the online register in the 81 regions of the
Russian Federation for 2016 are presented in Table 3. Data
for each of the 81 regions are given in Appendix 2.

Type 1 DM (DM1)

The dynamics of the incidence of DM1 in children
per 100,000 p.p. indicated the peak of the indicator in
2014 with a value of 16.1 per 100,000 p.p. and further
reduced to 14.2 per 100,000 p.p. in 2016; in adolescents
a decrease from 15.7 per 100,000 a.p. in 2013 to 10.0
per 100,000 a.p. in 2016 was reported (Fig. 6). According
to the data of 1 January 2012, where the questionnaire
data from the regions and the data of the State Registry

Table 4. Mortality rates for DM in children and adolescents per 100,000 population as of 31 December 2016 (81 regions of the Russian Federation

according to the online register).

Number of people

81 regions of the RF

Per 100,000 population

DM1 DM2 Total DM1 DM2 Total
Children (0-<15) 12 9 21 0.05 0.04 0.089
Adolescents (15-<18) 4 1 5 0.10 0.03 0.13
Total <18 years old 16 10 26 0.06 0.04 0.095
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o § 025 [7]. According to our data, as of 31 December 2016, the
8 = 0,21 incidence of DM1 was 14.2 per 100,000 p.p., which is 1.14
832 0,20~ times higher thanin 2011, and 10.0 per 100,000 a.p., which
N is 1.5 times lower than in 2011. Thus, in contrast with the
g £ 5154 stable increase in the prevalence of DM1, we should note a
S § ! relative stabilisation of the rates of growth in the incidence
5 2 0,10 0,10 ,10 of DM1 in children and adolescents.
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Year Type 2 DM (DM2)

——DM1 children (0-15) -=-DM1 adolescents (15-<18)
—-DM2 children (0-<15) DM2 adolescents (15-<18)

Figure 10. The dynamics of mortality in children and adolescents with
DM1 and DM2/100,000 population, 2013-2016, 81 region of the Russian
Federation.

The dynamics of the DM2 incidence per 100,000
population also indicated a predominant increase in this
indicator among children (from 0.6-1.0/100,000 p.p. in
2013-2016; Fig. 8). In the adolescents, there was a relative
decrease in the incidence of DM2 (from 1.5 to 1.1/100,000
of DM were analysed in aggregate, an annual average a.p.).In age groupsof 0to4,5t09, 10to 14 and 15 to <18
increase in incidence of 2.82% per year was recorded for  years (Fig. 9), the increase in the number of children with
the 11 years between 2001 and 2011 with an indicator = DM2 was most pronounced in the younger age group from
of 12.4 per 100,000 p.p. and 15.3 per 100,000 a.p. in 2011 0 to 4 years.
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Figure 11. Dynamics of HbA1c in children and adolescents with DM1, 2013-2016 (81 regions of the Russian Federation according to the online register).).
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Figure 12. Dynamics of HbA1c in children and adolescents with DM2, 2013-2016 (81 regions of the Russian Federation according to the online register).
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Figure 13.The frequency of complications with DM1 in children (N = 20,234 patients) and adolescents (N = 8271 patients), 81 regions of the Russian
Federation, 2016.
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Figure 14. The frequency of DM2 complications in children (N = 894 patients) and adolescents (N = 249 patients), 81 regions of the Russian Federation,
2016.

There were significant differences in DM incidence
and prevalence between regions, which also may reflect
ethnic and geographical characteristics. The indicators
are influenced significantly by the quality of the register-
keeping. The lack of attention to the regularity of updating
the registry database can be the main factor in the artificial
understating of the DM incidence in a number of regions.

World tendencies reveal an increase in the DM1 incidence
among children; the average annual rate of increase is 3%
[2]. There are significant geographical differences: a more
pronounced increase in the DM1 incidence is observed in
some countries of Central and Eastern Europe. In addition, a
number of European studies indicate that, in relative terms,
this increase is most pronounced among young children [11].

CaxapHblIit anabert. 2017;20(6):392-402

doi: 10.14341/DM9460

Diabetes Mellitus. 2017;20(6):392-402



ORIGINAL STUDY

Table 5. The number of hospitalisations in DM paediatric and adolescent patients (81 regions of the Russian Federation according to the online register)

Hospitalisation in history

Hospitalisation in 2016 Hospitalisation in 2016

Group (for any reason) (for any reason) (due to DM)
n % n % n %
Children (0-<15) 9257 43.8 6209 61.7 4466 719
Adolescents (15-<18) 4194 49.2 2526 60.2 1696 67.1

DM1 adolescents
n=38271(15-<18 years)

DM?1 children
n =20234 (0-<15 years)

DM2 adolescents

n =249 (15-<18 years) 10,4%
DM2 children
n =894 (0-<15 years) 10,1%
0,0% 10,0%

Dyslipidaemia M Arterial hypertension
Figure 15. Frequency of concomitant diseases with DM in children and
adolescents, 81 in the Russian Federation, 2016.

The mortality rates for DM in children and adolescents
are presented according to the online register in 81 regions
of the Russian Federation (Table 4).

Mortality rates in all age groups of children and
adolescents are at a steadily low level from 0.03 per 100,000
p.p. to 0.21 per 100,000 a.p. (Fig. 10). Data on causes of
death between 2013 and 2016 are presented in Appendix
3. Unfortunately, ‘cause of death is not established’ was one
of the most frequent causes of death; that is, the data were
not classified.

As of 1 January 2012, where the questionnaire data from
the regions and the data of the State Registry of DM were
analysed in aggregate, the mortality rate of children with
DM1 was an average of 0.07 per 100,000 p.p. (from 0-0.26
in different regions) [7]. Thus, there was no increase in the
mortality rate over the 5-year period.

Distribution of children and adolescents according to
the level of glycated haemoglobin A1c (HbA1c) in dynamics
in 2013 to 2016 is shown in Figures 11 and 12.

Taking into account the admissible target level of HbA1c
for children and adolescents <7.5% [12], the unsatisfactory
indicators of this parameter with the achievement of
the target level in only 32.2% of children and 25.5% of
adolescents can be noted. The proportion of patients with
pronounced decompensation of HbA1c > 9% in the a.p.
group reached 45%. Nevertheless, there were significant
positive dynamics of the indicator in the period from 2013
to 2016 with an increase in the proportion of patients with
targeted HbA1c control. The worst indicators of HbA1c
in the a.p. group may be due to the objective complexity
of glycaemic control during puberty. The data obtained
indicated the priority importance of teaching children
and adolescents in ‘schools for patients with DM’ and the
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need for more careful glycaemic control, and, therefore, the
provision of self-monitoring tools in an appropriate amount
[13].

The positive moment can be the fact that, in contrast to
adult patients [5], this indicator in children and adolescents
is recorded in the register significantly more often, in
57% and 53% of patients, respectively. The monitoring
of patients with DM clinically to assess the effectiveness
of hypoglycaemic therapy and timely decision-making
on the need for its adjustment, and organizationally as a
target indicator of the proportion of patients with HbA1c
data entered into the register is indicated in Figures 11
and 12. HbA1c control is necessary for quality of diabetic
care. For this purpose, it is required not only to improve the
quality of HbA1c data entry into the register (in 100% of
patients) but also to increase the measurement frequency
of this parameter. Taking into account that in children of
a special cohort of risk, the targeted indicators should be
individualised to avoid severe hypoglycaemia [14], this
issue becomes even more relevant.

The frequency of determining the level of HbAIlc,
necessary for patients with DM is determined by the
provision of ‘algorithms for specialised medical care for
patients with DM’and is one every three months [12].

The distribution of the frequency of diabetic
complications with DM1 and DM2 according to 81 regions
of the Russian Federation is shown in Figures 13 to 15.

Thus, in children and adolescents with DM, the most
common chronic complication was that of a metabolic
disorder, which is diabetic neuropathy (10.9% and 40.8%,
respectively, with DM1; 4.7% and 8.8%, respectively, with
DM2). With DM1, microvascular complications (retinopathy
and nephropathy) are less common in the p.p. group, their
incidence did notexceed2.7%and 1.4%;inthe a.p.group, the
incidence of microvascular complications was higher (9.8%
and 8.5% of retinopathy and nephropathy, respectively; Fig.
13). With DM2, microvascular complications in children and
adolescents were recorded in a comparable percentage of
cases (Fig. 14). In addition, with DM2, the pathology range
changed to a higher frequency of concomitant diseases,
such as arterial hypertension (10.4%), dyslipidaemia (3.6%)
and as a consequence of the metabolic syndrome in DM2
(Fig. 15). The incidence of acute complications, such as
diabetic coma (3.2% vs. 1.2%) and ketoacidosis (2.5% vs. 8%)
was 3 to 3.4 times higher in the a.p. group, as a result of the
difficulties described above in achieving stable glycaemia
in this age period [15].

The number of hospitalisations in children and
adolescents according to the online register is shown in
Table 5: 43.8% of children and 49.2% of adolescents were
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Table 6. Clinical characteristics of patients under the age of 18 (children + adolescents), depending on the presence or absence of hospitalisations in the
history (81 regions of the Russian Federation according to the online register).

Hospitalisation in history (for ~ Hospitalisation in 2016 (for ~ Hospitalisation in 2016 (due

Indicator any reason) any reason) to DM)
No Yes No Yes No Yes
DM onset, year 6.7 6.8 6.5 7.0*% 6.4 7.2%
Current age, years 11.2 11.9% 12.4*% 11.5 123 % 1.3
Duration of 44 51* 6.0* 4.6 5.9*% 4.1
HbA1c, % (final visit) 8.5 8.8* 8.41 9.00* 8.61 9.01*
* - there is a significant difference between the groups, a group with a large index (P < 0.05) was marked.
100
90
80 39,0 32,6 31,0 354
43,1 !
70 42,9
60
o 199 21,8 20,7
IS | g
50 202 195 197
207 25,1
2 226
304 22,6 20 ! 23,9
I ,6 21,2
20 E— I . I —
10+
. sl N e i
Yes No Yes No Yes No

Hospitalisation in history
(for any reason)

Hospitalisation in 2016
(for any reason)

Hospitalisation in 2016
(due to DM)

= <7% 7-75% =75-9% >9%

Figure 16. Distribution of paediatric and adolescent patients according to the level of HbA1c, depending on the presence and nature of hospitalisations
(81 regions of the Russian Federation according to the online register).

Table 7. Characteristics of therapy in paediatric and adolescent patients with DM (81 regions of the Russian Federation according to the online register).

o Basis-bolus therapy in pen injectors, n (%) Therapy data are
Pump insulin S
therapy, n (%) Analogues RHI and RH| not indicated, n
’ analogues (%)
Children (0-<15) 2977 (14.6%) 14675 (72.2%) 1216 (6.0%) 641 (3.2%) 818 (4.0%)
Adolescents (15-<18) 1331 (16.1%) 6067 (73.5%) 429 (5.2%) 108 (1.3%) 318 (3.9%)
Total 4308 (15.1%) 20742 (72.6%) 1645 (5.7%) 749 (2.6%) 1136 (4.0%)

Note: RHI - recombinant human insulin

hospitalised according to anamnesis, most hospitalisations
in 2016 (71.9% p.p., 67.1% a.p.) were due to DM.

It should be clarified that in the old format of the registry
there was no column for ‘hospitalisation due to DM’; it was
introduced in 2015, and, therefore, data are presented only
for 2016.

Analysis of the clinical characteristics of patients who
were hospitalised compared with those with no history of
hospitalisations revealed that mean age, duration of DM and
HbA1c level were higher in the group with hospitalisations.
Also, in the group of ‘hospitalisations due to DM, a higher
level of HbA1c at a shorter duration and a later onset of
disease were noted (Table 6).

The presence of the association of hospitalisations with
the severity of DM decompensation was confirmed by the
fact that among patients who have ever been hospitalised,
including due to DM, the proportion of patients with HbA1c
> 9% was higher in all groups compared with patients who
were not hospitalised (Fig. 16).
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According to the Federal Register of DM Patients,
the majority of paediatric and adolescent patients are
treated with the most modern types of insulin therapy,
including pump (15.1%) and insulin analogue split (72.6%)
therapies (Table 7). According to the data of insulin pump
manufacturers, which were obtained based on information
provided by users and medical workers, the number of
children and adolescents who receive pump insulin therapy
can be much higher and reach 40% to 50% of patients
in some regions of the Russian Federation, but to our
knowledge there are no publications on specific figures for
this question. Differences with official registry data may be
because the possibility of specifying pump insulin therapy
was introduced into the registry in 2015 and data recording
may be delayed.

By the end of 2016, most regions of the Russian
Federation (81 regions) participated in the maintenance
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of the online registry of DM. Data on the dynamics of the
epidemiological characteristics of DM in the age groups of
children and adolescents indicated the preservation of a
stable increase in the prevalence of DM1 and DM2. As for
the incidence rate of DM, the tendencies were different:
stabilisation and arelative decrease in the incidence of DM1
were traced compared with the peak of indices between
2013 and 2014, and, on the contrary, an increase in the
incidence of DM2. Significant differences in the incidence
and prevalence of DM among regions were established,
which may reflect not only geographical and ethnic
characteristics but also the quality of register-keeping by
a specific subject of the Russian Federation. There was an
increase in the number of patients with achievement of
the target level of HbA1c < 7.5% and the decrease in the
proportion of patients with severe decompensation of
DM. The frequency of diabetic complications in children
and adolescents with DM varies; the most common
complications are metabolic (diabetic neuropathy). In the
structure of therapy of this age group, the ratio of insulin
therapy in pen injectors and pump therapy according

NPUNOXEHUA [SUPPLEMENTS]

to the register is 80.9%/15.1%. Data on the number of
hospitalisationsin children and adolescents were estimated
for the first time. Characteristics of hospitalised patients
indicated the relationship between hospitalisations and
the severity of DM decompensation.
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