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Obocnosanue. Ha chone cmpemumensvrHoeo pocma 3abonresaemocmu caxapHoim duabemom 2 muna (C2) nposedenue nabaro-
0amenbHbIX MHOLOUEHMPOBBIX UCCAe008AHUL NO36045eM NOAYHAMYb 00BeKMUBHYIO UHPOPMALUUI0 00 INUEMUON0UHECKOlL
cumyauuu 6 omuouieHuu CII u e2o 0cA0ycHeHUIL, OUeHUBAMb IPPEKMUBHOCTb PA3AUHHBIX CXeM NPOBOOUMOI mepanuu U oua-
HOCIUYeCKUX cmpame2ull, HanpasaeHHbIX HA GblABAeHUE CUCMEMHbBIX COCYOUCTbIX OCAONCHEHUT 3a001€6aAHUSL.

Ileaw. Anaau3 0CHOBHBIX INUOEMUON0LUHECKUX U COYUANBHO-0eMOPaPUHeCKUX NOKa3ameneil, 8 YCA08USX MUNUYHOU KAUHU-
YecKoll NPAKMUKU KA4ecmea eAUKeMU4ecK020 KOHMPOAs U MOHUMOPUHEA NPOBedeHUs: OUASHOCMUYECKUX U Ae4eOHO-npoghu-
Aakmuueckux meponpusmuil y 601vHbix CJ12, npodcusaroujux @ pasnutHsix no YUCAeHHOCMU HACeAeHUs 20p00axX U HACENeHHbIX
nynkmax Poccuiickoii @edepayuu (PD).

Mamepuaavt u memoos.. DOPCAUT-CJ[2 — gcepoccuiickoe MHO20UeHMPOGoe HABAI0O0amenbHOe SNUOeMUON0UHECKOe UC-
caedosanue, 8 Komopoe 0bi10 8xaoueHo 2014 6oavrbix uz 45 pazauunsix eopodoé u HaceseHHbIX nyHKmos PD, noayyasuux
CaxapoCHUNCAOWY0 mepaniio, 00pamuBUIUXcs 3a NepeUUHOU MeOUYUHCKOL NOMOWBIO K 8DAHAM-IHOOKPUHOA02aM 20CY0ap-
CMBEHHbIX AMOYAAMOPHO-NOAUKAUHUYECKUX MeOuyuHcKux yupexcoenuii PO ¢ 01.01.2014 . no 31.12.2014 . /lns nposedenus
CPABHUMENbHO20 AHAAU3A MURUYHOU NpaKkmuKu éedernus nayuenmog ¢ C/2, ycugyuux é paziuunix eopooax ¢ P®, nposo-
Uy cMpamupuKayuio NAYUeHMos Ha epYyNnsl Ha OCHOBAHUU HUCACHHOCMU HACEACHUS.

Pesyavmamot. B HabarodamenvHoM Snudemuonocuteckom uccaedoganuu cpedu 00caedo8anHbiX NAUUeHMoe CpeoHUil YPOGeHb
2AUKUPOBanH020 eemoenobuna (HbA,,) cocmasun 7,9+1,9%, y 36% 6oavnvix HbA,.>8%. Boisisaena evicokas wacmoma oc-
noxcenuti CI: pacnpocmparnennocmo pemunonamuu — y 63,2% 6onvnvix, negpponamuu — 34,4% (u3 nux 7,8% — cmaous
xporuueckoil 6onesnu novex C3a-C5), nepugepuueckoil noauneiiponamuu — 63,3%, cunopoma ouabemuueckoii cmonsi —
13,7%, ocmeoapmponamuu — 5%. Koaunecmeo ocaoxncrnenuii CJI koppeauposano ¢ nokazamenem ypogus HbA,. u onumens-
HOCMbIO 30001€8aHUsL, NPUYEM 00HO8DEMEHHOe GAUAHUE IMUX GaKmopos NpUooulo K 00CMOBEPHOMY pOCmY Y 00AbHO20
KOAU"ecmea XpoHu4eckux ocaoxchenuil 3abonesanus (r=0,338 onas daumenvrocmu CH2 u r=0,262 das nokazamens HbA,,,
p<0,001). Hecmomps Ha 8biCOKYI0 Hacmomy o0paujeHuil RAYUeHMO8 Ha KOHCYAbMAyUulo K 3HOOKpuHoao2y (83% 6oavHbix),
a makyce 00cmamo4Ho 60AbUIOL NPOUEHM 20CRUMAanu3ayui 8 mexyuem 200y (46% 6oavHbix), CKpUHUHE XPOHUHECKUX OC-
noxcreruti CH2 6 2014 2. nposoduncs 6 Hedocmamourom obseme.

3axarouenue. Ilonyuennsie pesyrsmamst uccaedosanus POPCAUT-CI2 ceudemenscmeyom o coXpanaouielics 8bicokoll
PACHPOCMPAHEHHOCMU XPOHUYECKUX OCAONCHEHUT 3a001e8aHUS HA (POHe HeDOCMUMICEHUS yeaell AUKeMUYeCK020 KOHMPONS.
U HeCOOMEemcmaus 4acmomol nposedeHUs: OUACHOCMUYECKUX MePONPUAMULL CYUWLeCMBYIOWUM CMAaHOAPMam oKa3aHus me-
duyurckoii nomouu 6oavHoim C2.

Karoueesvte caosa: caxapmwiii duabem 2 muna; Habaodamenvroe ucciedo8anue; pacnpocmpaneHHOCMs 0CAOMNCHEeHUT caxap-
HOo20 duabema; Munu4Has NPAKmMuKa edeHus
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Rationale. The rising incidence of type 2 diabetes mellitus (T2DM) allows researchers to conduct observational multicentre
studies and obtain objective information about the epidemiology of diabetes and its complications and evaluate the efficacy of
different therapies and diagnostic strategies designed to identify systemic vascular complications.

Aims. To analyse epidemiological and socio-demographic parameters, the quality of glycaemic control, diagnostic monitoring
and therapeutic measures typical among patients with T2DM living in Russian towns of different populations.

Materials and methods. FORSIGHT-DM? is an all-Russian multicentre observational epidemiological study that involves
2014 patients with T2DM from 45 different towns in the Russian Federation (RF). All patients have had T2DM for at least 1
year. They received glucose-lowering therapy and primary medical care from RF public outpatient health institutions between
01.01.2014 and 31.12.2014. For comparative analysis of the typical treatment for patients with T2DM, we stratified patients

into groups based on the number of residents.

Results. The data reveal a lack of glycaemic control (average HbA,. 7.9% * 1.9%), with HbA,, > 8% in 36% of patients. The
frequency of T2DM complications was high and the prevalence of retinopathy was 63.2%, nephropathy was 34.4% (7.8%
had chronic kidney disease G3a-G5), peripheral polyneuropathy was 63.3%, ‘diabetic foot’ syndrome was 13.7% and osteo-
arthropathy was 5%. The number of T2DM-related complications is correlated with the HbA,, level and disease duration.
Moreover, simultaneous influence of these factors led to a significant increase in the number of chronic complications associated
with T2DM (r = 0.338 for T2DM duration, r = 0.262 for HbA,.; p < 0.001). Despite the high frequency of patient consulta-
tions with endocrinologists (83%) and a large percentage of hospitalisations in the current year (46 %), the screening of chronic

complications of T2DM in 2014 is insufficient.

Conclusion. The results indicate insufficient glycaemic control among patients with T2DM and a higher prevalence of chronic
complications compared with the national register of diabetic patients.
Keywords: type 2 diabetes mellitus; observational study; prevalence of chronic complications of the type 2 DM typical clinical

practice

s of 01.01.2015, a total of 4.094 million patients
Awith type 2 diabetes mellitus (T2DM) were

registered in the State Register of Diabetes
Patients (SRDP) in the Russian Federation (RF), which
corresponds to 2.8% of the total population of Russia.
[1]. However, a recent nation-wide study (NATION) on
revealed that the actual prevalence of T2DM may be two
times higher than that suggested by the number of cases
registered in the SRDP. The study estimated the prevalence
of T2DM to be of the order of 5.44%, which corresponds
to an estimated case load of more than 6 million in the
age-group of 20 to 79 years. The study findings suggest that
more than half (54%) of all patients with T2DM may not
be aware of the disease, which indicates poor awareness of
the disease among the Russian population [2].

Modern strategy for management of T2DM includes
lifelong administration of medications and promotion of
lifestyle changes including healthy dietary habits, adequate
physical activity, self-monitoring of glycaemic control,
and regular medical examination for timely detection and
treatment of complications and comorbid conditions such
as dyslipidemia, arterial hypertension and coronary heart
disease [3].

Over the past 20 years of its implementation, the
Federal Target Program (FTP) “Diabetes mellitus”
(which became a sub-program of the FTP “Prevention
and Control of Social Diseases” in 2002) has managed to
develop infrastructure and institutionalize a diabetology
service in the country. The key elements of this program
includes establishment of regional diabetes centers,
assistance rooms for patients with “diabetic foot”, and
specialized ophthalmologic services for diagnosis and
treatment of diabetic retinopathy. Moreover, “Schools
for diabetic patients” were established, where patients
acquire the necessary skills for self-management of their
disease [4]. However, despite the obvious progress in this
respect, several challenges continue to persistin Russia
in relation to diabetes control. These include measures
to improve the organization and standardization of
diabetology care to the population and continous update
of the State Register of DM patients (SRDP), timely
provision of life-saving medicines and means necessary
for self-monitoring, training of specialists and patient
health education .

Disease-specific observational epidemiological studies
are often conducted in different countries to assist in
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planning and organization of specialized medical care
to patients with chronic diseases including T2DM These
studies typically generate in-depth information on socio-
demographic characteristics of patients, the nature of
specialized medical care provided to them, the frequency
and prevalence of DM complications and comorbidities,
and the efficacy of pharmacotherapy. A special place
among modern tools for assessment of relevant data
about the social aspects of healthcare delivery is held by
pharmacoepidemiological (PE) and clinical and economic
studies that provide valuable data reflecting the main
aspects of the practice of patient management, both at
the federal level and in some regions. For example, these
studies help characterize typical stereotypes associated
with drug therapy, and suggest ways to optimize it.

The SRDP was established in 2000 and has since
been the source of data for clinical and epidemiological
monitoring of T2DM in the country. It is used to estimate
prevalence and incidence of DM, as well as the prevalence
of complications, disablement and mortality of patients,
provided with medicines [5]. Since 2008, in various regions
of Russia the controlled and epidemiological studies are
held, that allow for a more accurate evaluation of the main
epidemiological indices such as the prevalence of DM and
its complications, as well as to evaluate the typical practice
of patient management [6].

Despite the great progress made in the availability
and quality of specialized diabetology care, significant
government expenses for treatment of patients (70.8
thousand rubles per year per patient in 2014) [7], and the
appearance in the arsenal of doctors-endocrinologists of
innovative antidiabetic drugs with proven efficacy, in real
life a sufficiently large number of patients fail to achieve
compensation of carbohydrate metabolism. In a prospective
observational study DIA-CONTROL conduceted in 2010-
2011, 38% of the T2DM patients examined had poor
glycemic control (HbAlc = 8%) [8]. In another prospective
observational study Alchieve conducted in 2008-2010, the
mean HbAIlc level in the study population was 10.0 (*
1.7) % [9]. Moreover, findings of DIA-CONTROL study
indicate considerable underreporting of the frequency of
complications of T2DM in the SRDP [1].

What are the main causes, and what should be done
to change the situation in our country? What are the
main therapeutic approaches to management of T2DM in
outpatient settings? And how does the real picture compare
with the declared national and international standards for
treatment of T2DM? All of the above was the background
for the All-Russian multicenter research project
“Pharmacoepidemiological and clinical and economic
aspects of improvement of medical care for patients
with type 2 diabetes mellitus in the Russian Federation”
(FORSIGHT-DM2).

Aims

To analyze the main epidemiological and socio-
demographic parameters, the quality of glycemic control

Epidemiology

and to assess and compare the utilization of diagnostic,
therapeutic and preventive activities by patients with
T2DM in Russian towns with different population (size?),
in typical clinical practice.

Main research objectives

» study the basic socio-demographic and epidemiological
indices of the T2DM patient cohort under study;

« assess the quality of glycemic control, the prevalence
of chronic complications of T2DM and comorbidities
in patients living in Russian towns with different
population size;

+ study the scope, timeliness of diagnostic and medical-
preventive activities at outpatient settings, and to
assess their compliance with current national and
international guidelines;

» compare the prevalence of T2DM chronic complications
in Russia reported from “DIA-CONTROL” study
(2010-2011)with that based on the State Register of
diabetes mellitus patients for 2012 and 2014.

Methods

FORSIGHT-DM2 is a multicenter observational
epidemiological study (cross-sectional type) conducted to
assess glycemic control and the prevalence of complications,
to identify the features of pharmacotherapy, the quality of
life, patient satisfaction, and medication adherence among
T2DM patients. The study design is shown in Figure 1.

The study included patients over 18 years old suffering
from T2DM for at least one year, receiving hypoglycemic
therapy, who sought medical advice from endocrinologists
of state outpatient medical institutions of the Russian
Federation (clinics and endocrinological health centers)
between 01/01/2014 and 12/31/2014.

The exclusion criteria were: age less than 18 years; type
1 diabetes mellitus; severe somatic, oncological or mental
diseases.

A total of included 2014 T2DM patients from 45
different cities and towns (urban settlements) of the
Russian Federation, who agreed to take part in the study
and signed the patient information sheet.

To conduct the survey of patients, the study group
led by Chief endocrinologist of Russia, academician of
RAS, Ivan Dedov, designed the “Patient questionnaire
FORSIGHT-DM2”. The purpose of this questionnaire
was to optimize the collection of the most important socio-
demographic and clinical characteristics of patients with
T2DM, which represented different social and economic
strata of the Russian population living in towns with
different population (sizes) (Table 1).

Information on each patient was collected by co-
investigators from several sources: original medical records,
patient interview and questionnaires for the assessment
of the outcomes. Demographic, clinical, test results and
treatment details were obtained from medical records and
information was entered in the CRE. Ifthe patient’s original
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Data analysis

v

Fig. 1. The study design of FORSIGHT-DM2.

medical records did not contain relevant information
pertaining to diabetic complications, the patient underwent
outpatient examination by an ophthalmologist to assess
the condition of the retina, an attending physician-co-
investigator examined the feet to determine sensitivity, and
a urine test for the presence of protein was performed.

Comparative analysis of the typical practice of
management of T2DM patients who lived in various cities
in Russia was performed by stratification of patients into
groups based on the population size (Table 2).

The study did not involve any intervention in the
treatment strategy. The non-interventional clinical study
“Pharmacoepidemiological and clinical and economic
aspects of the improvement of the organization of medical
care for patients with type 2 diabetes mellitus in the
Russian Federation (FORSIGHT-DM?2)” was approved by
the Interacademic Ethics Committee (abstract of minutes
No. 09-12 0f 09/21/2012).

Diabetes Mellitus

Prior to patient enrollment, all patients were
individually counseled on the aims and objectives of the
project by a doctor. Subsequent to this, patients signed a
consent form (“Patient information sheet”) in duplicate,
one of which was issued to the patient.

Statistical analysis
Minimum sample size was calculated using the formula

p(l p)z /(1+( p( —p)

o2 )) = 384,

where n is the sample size; p is the estimated frequency of
the studied characteristic in the population (50%); z is
value of the normalized deviate determined for the
confidence level of 95% (1.96); ¢ is allowable sampling
error (5%), and N is the size of the general population
(140,000,000).

The socio-demographic characteristics of the patients
were analyzed by descriptive statistics using the application
program package developed by IBM (USA) - Statistical
Package for the Social Ssiencel8.0 for Windows (IBM
SPSS Statistics). Data on normally distributed continuous
variables are presented as mean (M) * standard deviation
(SD); non-normally distributed continuous variables are
presented as median (Me) and interquartile range [25th and
75th percentile]. Between-group differences with respect to
normally distributed quantitative variables were assessed by
Student's t-test, while those with respect to non-normally
distributed quantitative variables were assessed by Chi-
squared ( 2) test . Multi-group comparisons of quantitative
variableswere performed using analysis of variance
(ANOVA). Between-group differences associated with
a p value < 0.05 were considered statistically significant.
Spearman correlation analysis was performed to assess the
relationship between two variables.

Results

Analysis of main socio-demographic indices

Of the 2014 patients, 640 (31.8%) were men and 1368
(67.9%) were women (Table 3). Median age of patients was
60 years (range, 54-75). Mean age (£SD) of patients was
59.6 (£ 10.05) years.

Most of the respondents were educated up to secondary
(46.0%) or higher (30.5%) level. At the time of the study,
41.6% patients were pensioners, 35.9% were employed and
20% were unemployed. Among the employed patients, 29%
reported that missed work due to illness; 38% patients had
a disability (Group 1: 2.5%; Group 2: 16.5%; Group 3:
19.0%). Median disease duration (number of years elapsed
since disease onset at the time of survey) was 7 years (range,
3-12). Forty percent of patients reported disease duration
of = 5 years; 23% reported disease duration between 5 and
10 years, while 37% patients had the disease for > 10 years
(Table 4).

In the study cohort, 84.6% of patients reported
compliance with physician recommendations related to
diet and regular physical activity. The study did not include
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Table 1

Information collected in the patient questionnaire

Index set

Main indices

Socio-demographic

Gender, age, weight, height, education, employment, presence of disability, contacts with the

health care system.

Health status in the past and present

Duration of disease, diagnoses, hospitalization, surgical history

Dynamic outpatient surveys

Frequency of seeking by the patient of an advice of the endocrinologist, physician, cardiologist;
frequency determining the basic biochemical parameters (lipid profile, creatinine, HbA1c,
microalbuminuria); frequency of fundoscopy, examination of feet with sensitivity determining.

lifestyle characteristics

Compliance with the recommended proper nutrition and regular physical activity, training in
“School for T2DM patients”, frequency of self-monitoring of glycemic control and blood pressure

Features of hypoglycemic, lipid-lowering,
antihypertensive and antiplatelet therapy*

International nonproprietary name (INN), dosage, frequency, duration of intake of hypoglycemic,
antihypertensive, lipid-lowering and antiplatelet drugs

Assessment of quality of life, patient
satisfaction and medication adherence

Filling common (generic) questionnaires to assess the quality of life: the European quality of life
questionnaire (Euro Quality of Life (EQ-5D), the questionnaire for the assessment of treatment
satisfaction (Diabetes Treatment Satisfaction Questionnaire (DTSQs)), the questionnaire for the

assessment of the medication adherence.

Note: * - in-depth analysis of the therapy and diagnostic scales will be discussed in the second part of the report on the study.

Table 2

Stratification of patients disaggregated by cities and towns with different population sizes

Cities on the population size *(n=2014)

Factor Group 1 Group 2 Group 3 Group 4 Group 5
Population size >5 min. > 1 min. > 500 thous. >100 Tbic. <100 Tbic.
> 100 thous. <100 thous. 335 (16,6%) 564 (28,8%) 420 (21,5%)

Number of patients (%) 400 (20.5%) 354 (18.1%)

335 (16.6%) 564 (28.8%) 420 (21.5%)

Kazan,
. Krasnoyarsk,
Cities and towns Mascow, Saint Nizhny Novgorod,
Petersburg
Samara, Saratoy,
Ufa, Chelyabinsk

Odintsovo, Yoshkar- Boé;gﬁﬁ::sk
Ola, Smolensk, Elista, Troitsa !
Barnaul, Krasnodar, | Zheleznodorozhny, Armavir, Elekfrou,“
Naberezhnye Chelny, | Zheleznodorozhny, Rubtsovsk, S
: Vsevolozhsk,
Penza, Tyumen, Podolsk, Dzerzhinsk, i o
Yaroslavl Bryansk, Yakutsk, Elektrostal, small towns
Novorossiysk, Nalchik, and urban
Magnitogorsk, Shchelkovo,
settlements.

Arkhangelsk, Balashikha,
Noginsk, Nizhnekamensk,

Sergiyev Posad, Vladimir,
Kirov, Mytishchi

a more detailed assessment examination of the dietary
habits and physical activity of patients.

Median body mass index (BMI) in the overall study
population was 30.8 kg/m2 (range, 27.6-34.6). Only 10% of
the patients had their BMI within the normal range, while
33% patients were overweight; 33%, 14% and 8% patients
were obese (1st degree, 2nd degree and 3rd degree obesity,
respectively; Fig. 2).

No significant difference with respect to BMI was
observed between patients based on the place of residence.
in comparison in all cities regardless of the population size
the patients predominated, who had overweight and obesity
except for doubling the number of patients who suffered
from obesity of third degree in small towns and settlements
with the population of less than 100 thousand people (Fig.
3).

Quality assessment of glycemic control and the
prevalence of chronic complications of T2DM and
comorbidities

40.9% of patients received treatment with insulin
preparations in combination with different oral antidiabetic
drugs (OADs) or in the mode of basal-bolus insulin therapy,
59% received oral antidiabetic drugs (OADs). Mean HbAlc
level among patients on insulin therapy and OADs was
8.8% (£ 2.0%) and 7.4% (£ 1.6%), respectively. A more
detailed analysis of the drug therapy will be presented in
subsequent publications.

Mean fasting and postprandial blood sugar levels in
the entire cohort were 7.7 (£ 2.5) mmol/L and 10.8 (=
2.3) mmol/L, respectively. Among patients receiving OAD
therapy, mean fasting and postprandial blood glucose
levels were 7.05 (+ 1.7) mmol/L and 8.5 (£ 2.4) mmol/L,
respectively (Fig. 4).

Patients on insulin therapy had higher mean fasting and
postprandial blood glucose levels of 8.7 (= 3.1) mmol/L,
and 14.5 (£ 2.9) mmol/L, respectively.

HbAlc levels during the last 6 months were determined
in 45% of patients of the cohort under study. The mean
HbAlc level was 7.9 (£ 1.9) %. Analysis of this marker of
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Table 3

Demographic indices of patients enrolled in the study FORSIGHT-DM2

N In all groups Group 1 Group 2 Group 3 Group 4 Group 5
Demographic indices o % o % o % ) % ) % 0 %
< 45 years old 132 6.8 46 11.5 | 34 9.6 4 1.9 33 5.9 15 3.6
45-49 years old 125 6.4 32 8 23 6.5 13 6 27 4.8 30 7.2
50-54 years old 257 13.2 47 | 11.8 | 48 13.5 26 12 67 [ 11.9 ] 69 |16.5
Age* 55-59 years old 380 19.5 49 12.3 82 23.1 39 |18.1 | 113 | 20.1 | 97 | 23.2
60-64 years old 464 23.8 77 19.3 80 22.5 59 | 273 | 149 | 26.5| 99 | 237
> 65 years old 592 30.3 149 | 37.1 87 | 24.2 75 | 347 | 173 | 30.8 | 108 | 25.8
Average age (SD) 59.61(10.05) 59.53 (11.57)|57.59 (10.56) | 61.39 (8.22) | 60.4 (10.26) | 59.39 (8.26)
Sex** Male 617 31.6 188 | 47.2 | 115 | 32.6 53 | 24.4 | 143 | 25.4 | 118 | 28.1
Female 1333 68.4 210 | 52.8 | 238 | 67.4 | 164 | 75.6 | 419 | 74.6 | 302 | 71.9
Table 4

Distribution of the disease duration, the level of glycated hemoglobin (HbA1c), and the number of identified T2DM complications

disaggregated by place of residence of the patients

Group 1 Group 2 Group 3 Group 4 Group 5 In all groups
Indices (n=400) (n=354) (n=217) (n=564) (n=420) (n=1955)
n (%) n (%) n (%) n (%) n (%) n (%)
Duration of the disease *
< 5 years 152 (38.5) 146 (42.4) 48 (22.4) 284 (51.5) 132 (31.9) 762 (39.7)
> 5 but< 10 yeras 104 (26.3) 80 (23.3) 52 (24.3) 109 (19.8) 99 (23.9) 444 (23.1)
= 10 years 139 (35.2) 118 (34.3) 114 (53.3) 158 (28.7) 183 (44.2) 712 (37.1)
Level of HbA1c*
<7 114 (58.8) 62 (36.3) 22(21.8) 101 (38.4) 41 (25.9) 340 (38.3)
>7 but< 8 46 (23.7) 52 (30.4) 28 (27.7) 67 (25.5) 35(22.2) 228 (25.7)
>8 34(17.5) 57 (33.3) 51 (50.5) 95 (36.1) 82(51.9) 319 (36.0)
Number of complications *

No 14 (4.2) 37 (10.9) 5(2.9) 13 (2.6) 20 (5.4) 89 (5.2)
1 71(21.5) 70 (20.6) 18(10.3) 58 (11.5) 35 (9.5) 252 (14.7)
2 45 (13.6) 55(16.2) 29 (16.6) 105 (20.8) 55 (14.9) 289 (16.8)
3 54 (16.4) 44 (13.0) 33(18.9) 89 (17.6) 58 (15.8) 278(16.2)
4 36(10.9) 46 (13.6) 28 (16.0) 86 (17.0) 52 (14.1) 248 (14.4)
5 33(10.0) 28 (8.3) 18(10.3) 52(10.3) 41(11.1) 172 (10.0)
>5 77 (23.3) 59 (17.4) 44 (25.1) 102 (20.2) 107 (29.1) 389 (22.7)

Notes: * on chi-square test p <0.001

overall glycemic control revealed that the target value of
HbAlc < 7% was observed only in 38.3% of patients, 25.7%
and 36% of the patients had HbAlc levels in the range of
7-8% > 8%, respectively(Fig. 5).

On analysis of HbAlc levels disaggregated by place
of residence, 17 % of T2DM patients resident in cities
with population of > 5 million people i.e., Moscow and
St. Petersburg (Group 1) were found to be in a state of
glycemic decompensation (HbAlc > 8%), while 23.7%
patients had HbAlc levels in the range of 7 - 8% (Table 3,
Fig. 5). Similar results were obtained among patients living
in cities that had a population > 1 million people (Group
2) and > 500 thousand people (Group 3). A different
pattern was observed in cities that had a population of
100 - 500 thousand people (Group 4) and < 100 thousand
people (Group 5) in that about half of all patients had
decompensated disease; HbAlc levels < 7% was observed
in only one out of four patients.

It was in small cities and residential arcas that the
largest number of late complications of DM (five or more

complications) were registered in 35 and 40% of patients,
respectively. A comparable figure was observed among
residents of the cities of Moscow and St. Petersburg (33%),
while the lowest figure in this respect was seen in Group 2
patients.

Among the chronic complications of T2DM, a high
prevalence of diabetic retinopathy (63.2%) and peripheral
neuropathy (63.3%), diabetic foot syndrome (13.8%),
diabetic osteoarthropathy (6.8%) was seen (Table 4).
Diabetic nephropathy was registered in 34.4% patients;
7.8% of these patients suffered from chronic renal failure.

In all groups, there was a high incidence of
cardiovascular diseases. The most common condition was
arterial hypertension (detected in 69.1% patients), followed
by heart rhythm disorders (29.4%), angina pectoris
(27.3%), chronic heart failure (16.3%), ischemic heart
disease (history of myocardial infarction: 10.2%) and acute
cerebrovascular accident (ACVA: 7% patients). A high
prevalence of non-alcoholic fatty liver disease (18.9%),
urolithiasis (13.3%) and gout (5%) was also observed in the
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Fig. 3. Distribution of patients with type 2 diabetes mellitus on the
BMl index in different groups depending on the place of
residence.

study population.

Spearman correlation analysis revealed a statistically
significant correlation between duration of T2DM and
incidence of T2DM complications(p <0.001) such as
diabetic retinopathy (r = 0.131), nephropathy (r = 0.240),
diabetic foot syndrome (r = 0.244), neuropathy (r = 0.260),
osteoarthropathy (r = 0.138), as well as comorbidities
including angina pectoris (r = 0.206), arterial hypertension
(r = 0.018), heart rhythm disorder (r = 0.168), chronic
heart failure (r = 0.181), myocardial infarction (r = 0.137),
ACVA (r = 0.088), chronic renal insufficiency (r = 0.150),
non-alcoholic fatty liver disease (r = 0.087), gout (r =
0.051), and urolithiasis (r = 0.071).

Correlation between high HbAlc levels and
development of T2DM complications such as retinopathy
(r = 0.075), nephropathy (r = 0.091), diabetic foot
syndrome (r = 0.157), neuropathy (r = 0.199), and
osteoarthropathy (r = 0.137) was also observed. The

Epidemiology

16 p=nln,1
14,51

Mean blood sugar level, mmol/L

Postprandial
glycemia

Fasting
I1 OAD glycemia
[ 1 Insulin therapy
Fig. 4. Mean fasting and postprandial blood sugar levels in patients
with type 2 diabetes mellitus on insulin therapy and oral
antidiabetic drugs
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Fig. 5. Levels of glycated hemoglobin (HbA1c) in patients
disaggregated by place of residence

simultaneous influence of risk factors such as the
duration of T2DM and high level of HbAlc was associated
with a significant increase in the number of chronic
complications of T2DM in a patient (r = 0.338 and r =
0.262, respectively, p <0.001) (Table 4).

Comparison of T2DM complications among patients
living in cities with different population sizes was
significantly different (Table 5). Moscow and St. Petersburg
showed a significantly higher incidence of obesity, fatty
hepatosis, urinary stone disease, gout, as well as old
myocardial infarction and ACVA as compared to that in
cities with less population (Groups 2-5). At the same time,
the frequency of chronic complications of T2DM such as
retinopathy, peripheral polyneuropathy and nephropathy
was relatively low as compared to that in patients in Groups
3-5.

The highest incidence of cardiovascular complications
of T2DM (heart rhythm disorders, heart failure, old
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Prevalence of complications and comorbid conditions disaggregated by place of residence

Table 5

Group 1 Group 2 Group 3 Group 4 Group 5 I:::Lglse

Complications and comorbidities (n=383) (n=347) (n=204) (n=532) (n=385) (n=1851)
n (%) n (%) n (%) n (%) n (%) n (%)

Arterial hypertension * 237 (61.8) | 215(61.9) 164 (80.4) | 384 (72.1) | 279(72.5) | 1279 (69.1)
Obesity * 201 (52.4) | 105 (30.2) 80 (39.1) 275 (51.6) 184 (47.8) | 845 (44.2)
Retinopathy * 91 (23.8) 147 (42.4) | 107 (52.5) | 290 (54.5) 140 (36.4) | 775 (41.9)
Neuropathy * 82 (21.4) 128 (36.9) 87 (42.6) 196 (36.8) 141 (36.6) | 634(34.2)
Heart rhythm disorders * 97 (25.4) 90 (25.8) 50 (24.5) 163 (30.6) 145 (37.6) | 545 (29.4)
Angina pectoris * 117 (30.5) 60(17.2) 75 (37.0) 151 (28.4) 103 (26.7) | 506 (27.3)
Non-alcoholic fatty liver disease * * 94 (24.5) 62 (17.8) 34 (16.8) 89 (16.7) 71(18.5) 350 (18.9)
Heart failure * 70 (18.4) 38(10.9) 40 (19.6) 68 (12.8) 86 (22.3) 302 (16.3)
Nephropathy * 51(13.3) 45 (13.0) 41 (20.1) 66 (12.4) 91 (23.4) 294 (15.9)
Diabetic foot syndrome * 56 (14.6) 47 (13.5) 24(11.8) 43 (8.1) 85 (22.1) 255 (13.8)
Urinary stone disease * 76 (19.9) 36(10.3) 19 (9.2) 60(11.2) 56 (14.5) 247 (13.3)
Myocardial infarction * 51(13.3) 21 (6.0) 21 (10.3) 40 (7.6) 55(14.2) 188 (10.2)
Chronic renal insufficiency * 30(7.8) 19 (5.5) 12 (6.0) 27 (5.1) 56 (14.5) 144 (7.8)
ACVA *** 32 (8.4) 18 (5.2) 12 (6.0) 31(5.9) 37 (9.6) 130 (7.0)
Osteoarthropathy **** 17 (4.4) 29 (8.4) 17 (8.3) 28 (5.3) 35(9.1) 126 (6.8)
Gout ***** 34 (8.9) 9 (2.6) 8 (3.8) 21 (3.9) 21 (5.4) 93 (5.0)
Other complications/ diseases™***** 55 (14.4) 45 (13.0) 26 (12.9) 85 (16.1) 99 (25.4) 310(16.8)

Notes: * on chi-square test p <0.001, ** p=0.052, *** p=0.120, **** p=0.035, ***** p=0.001, ****** p =0.006.

myocardial infarction, ACVA) was observed in cities with
a population of less than 100 thousand people (Group 5).
The highest prevalence of nephropathy and chronic renal
failure, diabetic foot and diabetic osteoarthropathy was also
observed in Group 5. Diabetic retinopathy was significantly
more common among patients in Groups 3 and 4, while
peripheral neuropathy was more common in Group 3 and
diabetic nephropathy was more common in Groups 3 and
5. The highest prevalence of arterial hypertension was
noted in Group 3 (80.4%); this disease was detected less
often among the residents of large cities with populations
over 1 million people (61.9%), and in Moscow and St.
Petersburg (61.8%).

Evaluation of scope and timeliness of diagnostic,
therapeutic and preventive interventions for T2DM patients
in outpatient settings

Most patients surveyed (88%) noted that they were
routinely monitored at a primary care facility; 8.4% were
monitored at an endocrinology clinic, while 2.8% are
monitored at a private medical center. T2DM patients
sought medical care most often from an endocrinologist
(83%) or therapist (79%); 40% of respondents were
routinely examined by an ophthalmologist, while 31%
were routinely examined by an neuropathologist. During
the preceding year, 34% of patients had consulted a
cardiologist, 14% had consulted a surgeon, 12% had
consulted an urologist, while 9% patients had consulted a
gastroenterologist.

More than half of the patients claimed to have had
attended three or more different specialists; 22% and 23%
patients, respectively, attended one or two specialists,

while 1.3% did not seek specialized medical care. 45% of
patients reported that they visited an endocrinologist every
month, 25% patients visited an endocrinologist once every
3 months, 10% patients visited once every 6 months, 12%
visited once a year, while 7% of patients did not seek help
from an endocrinologist for more than 1 year.

About 50% of patients were monitored at an outpatient
setting during the preceding year . At the same time, we
identified a considerably high rate of hospital admissions
in our study cohort: 38% of them spent 2 to 4 weeks in the
hospital in the preceding one year, and 8.3% of the patients
were hospitalized for more than a month. Median duration
of hospital stay was 10 days (range, 1-20).

Only 55% of patients reported that they had ever
received training in a “School for T2DM patients”, Of
these, 44% were trained more than 3 years ago, 10% were
trained 2 years ago, 26% were trained 1 year ago, and 20%
were trained within the last one year. Daily monitoring of
glycemic level with the use of individual means for self-
control such as glucometers was performed by 53.5% of
the patients; 29.0% of patients monitored their blood sugar
irregularly; 15.7% of patients did not self-monitor their
glycemic control because of the lack of glucometer or test
strips.

Of note, 72.2% of all patients regularly underwent
blood pressure measurement, which corresponded to the
average prevalence of hypertension in the study cohort.

Examination of feet by an endocrinologist for
assessment of foot sensitivity was performed 1 time per year
for 62% of the patients, once in 3 years for 14% of patients;
24% of patients in this study never had their feet examined
by an endocrinologist.
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Seventy percent of all patients underwent
ophthalmoscopic examination with dilated pupils once
a year, while 19% patients underwent ophthalmoscopic
examination once in 3 years; 11% of patients have never
underwent an ophthalmologic examination.

Biochemical analysis of blood was performed 2
times a year for 37% patients, once a year for 42%,
and once in 3 years for 7% patients; biochemical
analysis was not conducted for 15% patients. Data on
total cholesterol levels in the preceding one year was
available for 79% of patients (1591 patients). Normal
levels of total cholesterol (< 4.5 mmol/L) were observed
in 37.2% of patients, while 34.7% of patients had total
cholesterol level above the normal limit, and in 28.2%
of patients this index was not determined or its results
were not known. Sixty percent of patients with proven
hypercholesterolemia received regular cholesterol-
lowering treatment.

Discussion

To date, in the world there is an accumulated wide
experience of control epidemiological studies among
T2DM patients. The first works date back to the late 90s of
the previous century. In 1998, the first European study on
the analysis of the cost of diabetes mellitus in Europe - Cost
of Diabetes in Europe (CODE-2) was conducted. In this
study direct and indirect costs of treatment of T2DM were
calculated on the basis of questionnaire surveys in eight
European countries (France, Germany, Belgium, Italy,
Netherlands, Spain, Sweden and the UK). The prevalence
of chronic complications of T2DM and their impact on the
cost of treatment and the patient’s quality of life were also
estimated [10]. In the CODE-2 study, 69% of patients had
HbAlc levels of >7%.

Another large-scale multinational epidemiological
study RECAP-DM was conducted across Finland, France,
Germany, Norway, Poland, Spain and the UK in 2008.
The study assessed the level of glycemic control across
Europe and the assessment of impact of intensification
of T2DM treatment by addition of sulphonylurea or
thiazolidinedione to metformin [11]. Only 26% patients
were found to have achieved the target HbAlc levels of less
than 6.5%, which was the norm accepted in that period of
time for T2DM patients.

Since 2008, three prospective observational studies
have been conducted in the Russian regions to analyze the
typical practice of T2DM treatment, , to assess glycemic
control and the prevalence of T2DM complications: an
international study IMPROVE (2008) [12], a multicenter
national study Alchieve (2008-2010) [9] and the
DIA-CONTROL study (2010-2011) [8]. A characteristic
feature of non-interventional observational studies is non-
interference in the doctor's treatment decision-making;
the primary objective is to collect more information from
a sufficiently large population in order to optimize the
organization and delivery of diabetology care in real-world
setting.

Epidemiology

Since 2000, clinical and epidemiological data
pertaining to DM in Russia is collected in SRDP [1].
It serves as a source of comprehensive information on
epidemiology of diabetes, including prevalence, trends in
complications, health status of patients, quality of care,
and to predict medical, social and economic aspects of the
disease. [2]. However, due to impossibility to perform the
systematic monitoring of such important parameters as
the quality of data entry in the register and the regularly of
the information updating, there are significant deviations
between the published generalized statistical indices of
SRDP and the results of the control and epidemiological
studies on assessment of the actual prevalence of DM
complications [1, 4].

To assess the compliance of a typical clinical treatment
practice to the recommended standard of specialized
medical care to T2DM patients in the Russian Federation,
we assessed the the basic interventions for prevention and
early diagnosis of chronic complications of the disease.
Table 6 compares the actual frequency of preventive
measures based on data from the FORSIGHT-DM?2 study
with the frequency recommended by the working group of
experts in the “Algorithms of specialized medical care to
patients with DM” edited by I.I.Dedov, M.V.Shestakova,
2015 [13].

Table 6 shows that every second patient did not follow
the recommendations for regular monitoring of glycemic
level, which was probably not due only to the lack of
possibility of independent measurement of blood sugar
(only 16% of respondents claimed to have a glucometer
and/or test strips) but also to the low motivation or poor
awareness of patients about the necessity to comply with
this therapeutic strategy. The survey data once agains
confirm the importance of the individual or group training
for all patients in the “School for T2DM patients” in
order to create “the behavior of patients, due to DM” [4].
According to our study, almost half of all DM patients
(45%) never had a structured therapeutic training.

On the other hand, the lack of information on
the HbAlc level in the last 6 months in 55% of the
study population indicates non-compliance with the
recommended standards of specialized medical care
(recommended frequency: once in 3 months). Despite the
relatively low cost of this laboratory test and its important
role in monitoring of glycemic control and adequacy of
hypoglycemic therapy, the possibility of free evalution
of this index in the outpatient clinic, the continued poor
compliance needs to be addressed (only 45% of the study
population had undergone HbAlc analysis in the preceding
6 months, and according to SRDP in 2014 this figure was
available for analysis only in 8% of patients).

At the same time, the majority of patients were regularly
examined in an outpatient setting by an endocrinologist
(83%) or a physician (79%), and 45% patients sought
endocrinological consultation every month!

In the study cohort, a high frequency of scheduled in-
patient examination and treatment (46% of patients) is
registered, and the average duration of hospitalization was
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Table 6

Recommended basic preventive measures for the prevention and early diagnosis of T2DM complications [5] and the actual frequency of their

performance in the Russian Federation according to the study FORSIGHT-DM2

Actual

Preventive measures Recommended measures e

performance,

%
With OAD and/ or agonists of glucagon-like peptide-1 and/or
Regular self-monitoring of glycemia basal insulin — at least 1 time a day + 1 glycemic profile 1 (not 54
less than 4 times a day) once a week
Measurement of HbAlc level Once in 3 months 45
Training in the “School for T2DM patients” Indicated to all patients with newly diagnosed disease 55
Regular fundal examination with dialted pupils Once a year 70
eaplkreanieien @i During every visit to‘t‘hc‘a docto‘r, the determination of feet 62
sensitivity - 1 time a year.

BP Control During every visit to the doctor.
When hypertension - independent measurement 2-3 times 72
aday.
Urine analysis for microalbuminuria Two times a year 75
Consultation by a cardiologist Once a year 34
Frequency of biochemical analysis of blood Once a year in the absence of changes 79

Notes: * - the data are published not for all preventive measures and surveys

20.5 days. Despite the high frequency of hospital treatment
in this study population, and a significant duration of
hospital stay, only 34% of patients examined by a cardiologist
(the minimum recommended frequency of cardiological
consultation is once per year); urine test for quantitative
assessment of proteinuria was not performed among 25%
of patients for the last 3 years (recommended frequency:
twice a year); the examination of feet for sensitivity was not
performed in 38% of patients (recommended frequency:
once a year); fundal examination with pupil dilation was
not performed in 30% of patients.

Thus, it can be argued that the scope and frequency of
preventive measures for the prevention, early diagnosis and
retardation of progression of T2DM complication in 2014
did not correspond to those recommended in the existing
national guidelines.

Among patients who performed self-monitoring of
glucose levels, the differences were seen depending on the
type of hypoglycemic therapy. Patients on oral hypoglycemic
therapy showed a significantly lower variability in glycemia
levels in comparison of the mean fasting and postprandial
glucose levels (7.05 mmol/L fasting and 8.52 mmol/L,
respectively) than among patients on insulin therapy (8.78
mmol/L fasting and 14.5 mmol/L, respectively) (Figure
4). It is obvious that the insulin therapy for T2DM was
prescribed only in patients with an absolute or relative
deficiency of insulin production in patients with long-
standing disease and those with chronic complications.

Comparative assessment of HbAlc levels according
to SRDP and the FORSIGHT-DM?2 study is shown in
Fig. 6. According to SRDP in Russia in 2014, 28.5% of
T2DM patients had decompensated DM (HbAlc > 8%);
however, the figure is based on an estimated 8.4% of the
total patients[1]

In the FORSIGHT-DM2 study, data on HbAlc level
was available for 45% of the study cohort, of which 38%

of patients had compensated disease (HbAlc<7%) and
26% had a satisfactory glycemic control (HbAlc 7% -
8%). More than 1/3 of patients (35.7%) did not achieve
the therapeutic goal of compensation of carbohydrate
metabolism (HbAlc> 8%). Mean HbAlc level in the
study cohort was 7.9 (+ 1.9) %. It should be noted that the
mean HbAlc levels did not differ from that reported in the
epidemiological study DIA-CONTROL in 2011, in which
36% of the patients had not achieved optimal glycemic
control (HbA1c<8%).

The absence of positive dynamics of the studied index
over the past 3 years stands for the revision of existing
therapeutic strategies used in typical clinical practice of
treatment of T2DM patients in Russia. On the other hand,
low availability of measurement of this DM compensation
marker for patients is an alarm signal of the need for cost
optimization and redistribution of financial resources
allocated annually by the government for treatment of
T2DM patients. The large amount of expenditure in 2014
for long-term inpatient treatment should be diverted to
dynamic preventive measures to prevent the development
of the disease complications and to organize training of
patients in the“School for T2DM patients”.

It is interesting to compare the values of prevalence of
chronic complications of T2DM obtained from different
sources. The Table 7 summarizes the results of the studies
FORSIGHT-DM2 (2014), DIA-CONTROL (2010-2011)
[6,8] and SRDP for 2012 [4] and 2014 [1].

In the FORSIGHT-DM2 study, decrease in incidence
of autonomic neuropathy from 4.7% (2010-2011) to 1.2%
as well as that of diabetic peripheral polyneuropathy from
82.5% (2010-2011) to 63.3% was observed. At the same
time, the prevalence of polyneuropathy according to
SRDP in 2014 was 3 times lower (19%) than that in the
FORSIGHT-DM2 study (63%). This discrepancy may
be due to either insufficient diagnostics of peripheral
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Fig. 6. Comparison of patients distribution by level of HbA1c (%) in
the study FORSIGHT-DM2 and according to SRDP-DM2 in
2014.

polyneuropathy (examination of feet with the definition
of sensitivity), or errors in information entry in the
information database [1].

The prevalence rates of diabetic nephropathy in the
study cohort of patients and those calculated on the basis
of the data in the available documentation of analysis of
urine for the presence of protein also revealed a positive
dynamics compared to the results of the screening of
2011 (reduction in the incidence of this complication
of T2DM was 6.2%). The prevalence of nephropathy in
the study FORSIGHT-DM2 based on microalbuminuria
and proteinuria amounted in total to 34.4%; 7.8% of
patients with nephropathy had chronic kidney disease
(GFR <29 mL/min/1.73 m2); In SRDP, the 2014 figure
was understated by 7 times (4.9%). A similar tendency
was seen in relation to the other chronic complications
of T2DM.

The most common comorbid conditions in this study
cohort was obesity (57%), while 33% of patients were over
weight (Fig. 2). The incidence of obesity among T2DM
patients in the FORSIGHT-DM?2 study is consistent with
data of SRDP for 2014. Moreover, the study provides
additional information such as 33% of patients had 1
degree of obesity, 14.9% had 2 degree and 8% of patients
suffered from morbid obesity.

The number of complications of T2DM correlated
with HbAlc level and disease duration. The highest
incidence of chronic complications of T2DM, i.e.,
diabetic nephropathy, retinopathy, diabetic foot syndrome
and osteoarthropathy, was seen in small towns with
population less than 100 thousand people, while in cities
with population of over 1 million, (including Moscow
and St. Petersburg), the the most prevalent comorbidities
were obesity, non-alcoholic fatty liver disease, urinary
stone disease, gout, old myocardial infarction and acute
cerebrovascular disorder.

%

33,9
25,6
6,
24,3

Epidemiology

Limitations of the study

The present study shares the limitations inherent to
all observational non-interventional studies. The study
design does not exclude the possibility of systematic errors
due to the non-randomized design and the probability of
incomplete or inaccurate data. However, the study design
enabled collection of a large array of data and provides
a better idea about the health of the patients and other
variables of interest in real-world clinical settings in
Russia.

Conclusion

Health monitoring of patients with T2DM,
conducted in 45 cities of the Russian Federation, as part
of the multicenter observational epidemiological study
FORSIGHT-DM?2 in 2014, helpedcharacterize certain
clinical and epidemiological features of the disease in
Russian cities with varying population size. A number of
problems relating to the organization of specialized medical
care in typical outpatient settings were identified. More
than one-third of patients (36%) have decompensated
glycemic control (HbAlc> 8%), and 80% of patients have
a high incidence of chronic complications of T2DM; this
was especially observed among patients living in Russian
towns rather small in population. Delayed diagnosis, lack of
awareness and necessary knowledge among patients about
their disease (training in a “School for T2DM patients”
was attended by 55% of the patients), low frequency of self-
monitoring (only 54% performed daily measurement of
glycemic level), a discrepancy between the recommended
measures aimed at timely detection of complications and
the existing standards of specialized medical care in our
country indicate a lack of volume and quality of medical
care for patients with T2DM.

Significant differences in SRDP data regarding the
prevalence of T2DM complications in 2014 with the
results of the epidemiological study conducted is an alarm
signal which indicates the inadequate reliability of the
information on the complications of T2DMin the unified
information database, as well as the absence of its regular
updates.

According to the World Health Organization, no
country in the world has sufficient financial resources to
meet fully the growing needs of national health care, and in
these conditions, rational management and optimization of
scarce budgetary resources is a priority for the organization
of diabetology care to the population. It is possible that
the introduction of certain amendments in the Order of
Ministry of Health of Russia of November 12, 2012 No.
899n “The procedure for provision of medical care to
adult population on the profile of “Endocrinology” [14]
and provision of its implementation on the entire territory
of the Russian Federation” will improve the quality of the
provision of specialized care to patients with type 2 diabetes
mellitus.

453

CaxapHbiit guabet. 2016;19(6):443-456

doi: 10.14341/DM8146

Diabetes Mellitus. 2016;19(6):443-456



SrIMAEeMNoAOrvs

CaxapHbi Anaber

Epidemiology

Diabetes Mellitus

Table 7

The actual (data of the studies DIA-CONTROL and FORSIGHT-DM2) and the recorded (SRDP data) prevalence of chronic complications of

T2DM and comorbidities in the Russian Federation, 2010-2104, %

o sroP. 2012, | PY-CONTROL | sppp 2014 |FORSIGHT-DM2.
(n=3 453 680) (n=9844) (n=1836 958) | 2014 (n=2014)
Autonomic neuropathy 5.72 4.7 - 1.9
Diabetic peripheral polyneuropathy 18.35 82.46 19.0 63.3
Diobe‘tic r.lephropdthy‘(tolfing into account the result of urine 12.6 40.62 4.9 34.4
examination for proteinuria)
Chronic renal failure 7.8
Diabetic retinopathy 17.51 38.4 15.3 63.2
nonproliferative stage - - 54.1
preproliferative stage - - 7.9
proliferative stage - - 1.1
Diabetic lower limb macroangiopathy 12.56 4.91 8.3 4.5
Diabetic foot syndrome 3.78 4.65 2.4 13.7
amputation (within the foot. but more than one toe) 0.31 0.7 0.6 1.0
amputation (at the level of lower leg and above) 0.36 0.1 0.1
Diabetic osteoarthropathy - 5.0
Cardiovascular diseases
Arterial hypertension 46.51 87.18 37.6 69.1
Angina pectoris 14.45 27.6 11.5 27.0
Myocardial infarction 3.84 - 3.7 10.2
Stroke 3.81 - 4.4 7.0
Heart rhythm disorders 29.4
Heart failure 16.3
Other diseases
Cataract 12.76 - 5.8 14.3
Obesity 57.1 45.7
Non-alcoholic faity liver disease 18.9
Urinary stone disease 13.3
Gout 5.0
Other diseases 16.8

Mpumeuanus: * — paHHble onybnrkoBaHbl He ans Becex ocnoxHennin CA2 m crapmui ocnoxHeHuM
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