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KOHEYHOCTEI B POCCUNCKOWU OEAEPALIUU NO AAHHbIM OELEPAJIbHOIO
PETMCTPA BOJIbHbIX CAXAPHbIM AUABETOM (2013-2016I'T.)

3ANUAEMNONOINNA CUHAPOMA ANABETUYECKON CTOMbI U AMNYTALUIA HUXKHUX

© IP. TancTtaH, O.K. Bukynosa*, M.A. Ncakos, A.B. Kene3HakoBsa, A.A. Cepkos, [I.H. EropoBa, E.B. AptemoBa, M.B. LLlecTakosa,
.. Denos

OIbY HaumnoHanbHbI MeaNUMHCKAA NCCefoBaTeNIbCKUN LIeHTP SHAOKpUHonorum MuHsapasa Poccum, MockBa

OBOCHOBAHME. /13yyeHne anMaeMnonormiyeckmx xapaktepuctuk cuHapoma anabetumyeckon cronsl (CAC) npeactaBnset
0CO0Y10 aKTyaNIbHOCTb B CBA3Y C BbICOKUM PUCKOM aMmyTaLUuii HAXHUX KOHEUHOCTeN Y 60NbHbIX caxapHbiM anabetom (CL).

LLEJTb. OueHunTb anmaemmonoruyeckmne xapakrepnctunkm passutna CAC n amnyTaumnim HUXHUX KOHEYHOCTEN Y B3POC/IbIX Na-
yneHtoB ¢ CA4 1 n 2 Tvina (CA1 v CA2) B PO 3a nepuog 2013-2016 rT.

METO/AbI. O6bekToM nccnepgoBaHua siensaetca 6a3a gaHHbix OepepanbHoro pernctpa Cll — 81 pernoHa PO, BKNOYEHHbIX
B CCTeMy OHnarH-perncTpa. OueHnBanucb nokasatenu Ha 10 TbiC. B3pochbix nauyueHTos ¢ CL (>18 ner).

PE3YJIbTATbI. B 2016 r. pacnpoctpaHeHHocTb CAC B PO coctaBuna: CA1 - 4,7%, CO2 - 1,9%, € BblpaXKeHHbIMU MeXpe-
rMoHanbHbiMK pasnuumammn — 0,15-19,9%, 0,07-10,3% cooTtBeTcTBeHHO. PacnpoctpaHeHHocTb CAC B PO B guHamuke
2013—2016 rr. umeeT TeHAeHUMIo K cCHukeHuto: C1 - 506,3—473,6; C[12 - 214,60—194,8/10 TbiC. B3pOoC/bIX. JuHamMuKa Ho-
BbIx cnyyaeB CAC/rop ctabunbHa npu CA1 - 20,8—20,4, otmeuaeTcs pocT npu CA2 - 13,2—14,2. CpepHunii BO3pacT pa3su-
s CAC yBenuuunca Ha 2 roga npu o6omux Trnax CA. CpepHaa anutenbHocTs CI fo MaHudectauymm CAC ysenuuunacs: npu
CA1-15,4—19,0 net, CA2 - 7,4—10,1 roga. CooTHoweHre pa3nnuHbix popm CAC npu C1: HelponaTyeckas c Tpopuue-
ckom a3Bom — 41,6%, HelponaTtuyeckas (ctona LLapko) — 17,9%, Heliponwemuyeckas — 28,3%, nwemmnyeckas — 12,2%; C2:
41,6%, 7,4%, 32,4%, 18,5% cooTtBeTCcTBEHHO. KOonnuecTBo HOBbIX CiyyaeB amnyTauumii/ron B anHamuke: CA1 - 10,5—12,4,
CO2 - 9,6—10,9, c BbipaXKeHHOW MeXXperroHasnbHo BapuabenbHocTbio 0,13-2,9% npu CA1, 0,04-6,0% npu CO2. CpegHas
anutenbHocTb C1 o amnyTaumm yBenmunnacbk: CA1 - 18,4—21,3 roga, C2 - 9,1—9,9 roga. CpefHu1in BO3pacT pa3BUTKA am-
nyTtauun: CO1 - 51,7 roga, C2 - 66,2 roga. OTMeyaeTca yMeHbLUeHVEe [0 BbICOKMX amnyTaunin: CA1 - 43,6—37,0%, C2 -
52,2—45,5% 3a cueT nepepacnpeneneHa B Nofb3y amnyTalumi B npegenax ogHoro nanbua cronsl: npu CA1 - 4,0—10,0%,
npu CO2 - 2,8— 9,1%.

3AKJKOYEHUE. InHammKa yacToTbl HOBbIX cyyaeB CAC y B3pocnbix nauymeHToB B PO ctabunbHa npu CA1, npyn C2 nveet
TEeHAEHUMIO K MOBbIWEHWNIO. BbipaXkeHHble MeXXperrioHasnbHble pa3nuuua B yactote CAC 1 amnyTauun mexgy permoHamm
MOTYT 6bITb 06YCTOBNEHbI Pa3NNUYUAMN B KaUeCTBE OKa3aHWA Cneuranm3npoBaHHO MOMOLLM, OTCYTCTBUEM UM HEXBATKOM
KabuHeToB frabeTnyecKon cTonbl, nevyeHreM naumeHTos ¢ CAC B ycnoBumax obLuen Xupypruueckon NpakTnKn B page perv-
OHOB, UYTO MPU3HaHO MeHee 3ddeKTUBHON cTpaTernen. OTMeYaeTcsa OTYETNINBAA NONOXKUTENbHAA AMHAMMKA YMEHbLUeHUA
Jony BbICOKMX amnyTaumi, pa3sutna CAC B 6onee cTapwem Bo3pacte 1 npu 6onbluen agnutenbHoct Cll, uto oTpaxaeT
nosbiweHne 3¢HeKTUBHOCTU Mep NPOGUNAKTUKIN NOPAKEHNA HUXKHIMX KOHeUYHocTen npu CJ.

KIMIOYEBDIE CJTOBA: caxapHbiii grabet; OefepanbHbiil PEricTp caxapHoro AnabeTa; CMHAPOM ArabeTnyeckoi CToMbl; aMmyTauum

TRENDS IN THE EPIDEMIOLOGY OF DIABETIC FOOT AND LOWER LIMB AMPUTATIONS IN
RUSSIAN FEDERATION ACCORDING TO THE FEDERAL DIABETES REGISTER (2013-2016)

© Gagik R. Galstyn, Olga K. Vikulova*, Michail A. Isakov, Anna V. Zheleznyakova, Alexey A. Serkov, Daria N. Egorova,
Ekaterina V. Artemova, Marina V. Shestakova, Ivan |. Dedov

Endocrinology Research Centre, Moscow, Russia

BACKGROUND: The epidemiological study of diabetic foot (DF) is very important because of high risk lower limbs amputa-
tions in patients with diabetes mellitus (DM).

AIMS: The aim of the study was to evaluate the DF prevalence in adult patients with type 1 (T1) and 2 (T2) diabetes in Russian
Federation for period 2013-16years.

METHODS: We have used the database of the Russian Federal Diabetes register, 81st regions included in the online register.
Indicators were estimated per 10,000 adult DM patients (>18years).

RESULTS: In 2016, the prevalence of DF in RF was T1 4,7%, T2 1,9%, with marked interregional differences: 0,15-19,9%,
0,07-10,3%, respectively. The DF prevalence in RF decreased: T1 506,3—473,6, T2 214,60—194,8. The incidence of new DF
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cases/per year was stable in adults with T1: 20,8—20,4/; increased in T2 13.2—14.2. The mean age of DF diagnosis increased
by 2years for both DM types. The average DM duration of DF determine increased T1 15.4—19.0years, T2 7.4—10.1years.
Proportion of DF forms: neuropathic with trophic ulcer 41.6%, neuropathic form (Charcot's foot) 17.9%, the neuroischemic
28.3%, ischemic 12.2%, in T2: 41.6%, 7,4%, 32,4%, 18,5%, respectively. The amount of new cases of amputations/per year in
dynamics:T1 10,5—12,4,T2 9,6—10,9, with marked interregional differences 0.13-2.9% in T1, 0.04-6.0% in T2. The mean DM
duration before amputation increased in T1 18.4—21.3years, in T2 9.1—9.9. The average amputation age: T1 51.7years, T2
66.2years. There was marked decrease in proportion of major amputations: T1 43,6—37,0%, T2 52.2—45.5 by redistribution
in one toe amputations T14,0—10.0%, in T22,8— 9.1%.

CONCLUSIONS: The dynamic of new DF cases in adult patients in Russian Federation is stable at T1, in T2 tends to increase.
The interregional differences in frequency of DF and amputations may be due to differences in the quality of specialized care,
the lack or shortage of diabetic foot cabinets, treatment of patients with DF in general surgical practice in a number of regions,
which is recognized as a less effective strategy. A positive fact that proportion of high amputations declines, DF develops in
later age and longer diabetes duration, that may reflect the increasing effectiveness of preventive lower limbs in diabetes.

KEYWORDS: diabetes mellitus; the register of diabetes mellitus; diabetic foot; amputations

BACKGROUND

Monitoring the incidence of chronic complications of
diabetes mellitus (DM) is one of the opportunities to evaluate
the quality and dynamics of an organisation providing
medical care for patients with DM. In 1989, the St. Vincent
Declaration was adopted and supported by the European
state governments [1]. This declaration defined primary
directions to guide an organisation for caring patients
with DM as well as responsibilities to aid the reduction of
vascular complication incidences of DM by 50%, particularly
lower limb amputations. However, till date, limited data are
available on this subject.

Most studies related to the course of diabetic foot
are devoted to the prevention of lower limb amputation,
usually without an analysis of long-term results as well as
the survival of patients with DM and diabetic foot. However,
few studies analysing this indicatordemonstrate a poorer
survival prognosis of patients with diabetic foot, especially
those who underwent lower limb amputation, than that of
patients with cancer [2]. Notably, life expectancy depends
on the level of amputations; thus, the average survival
term in the group of patients with DM undergoing minor
amputations was 51 months, which was significantly higher
than that in the group of patients with major amputations
(40 months) (p = 0.016) [3]. Additionally, diabetic foot
represents one of the most costly pathologies in terms of
treatment cost. According to the International Diabetes
Federation, treating patients with diabetic foot increases
treatment cost by five times [4].

Hence, the study of the epidemiological characteristics of
diabetic foot is of particular relevance, since its development
poses an immediate threat of lower limb amputations in
patients with DM, leading to loss of labour capacity, reduced
quality and expectancy of life and increased public expenses
on treatment. This study, to the best of our knowledge, is the
first to present the frequency of diabetic foot development
and lower limb amputation according to the level and form
of lesion based on the analysis conducted by the Federal
Registry of DM Patients (FRDM) of the Russian Federation.

AIM

This study aimed to assess the epidemiological
characteristics of diabetic foot development and lower limb

amputation in adult patients with type 1 and 2 DM over time
during 2013-2016.

METHODS

This study targets the FRDM database of 81 regions of
the Russian Federation, included in online registry system.
The prevalence and incidence rates (new cases/year) of
10,000 adult patients with DM (> 18 years) in 2013-2016
were assessed.

The registration of the incidence of diabetic foot in
the FRDM database was performed in accordance with
the following modern classification of DM based on the
‘Algorithms of specialized medical care’[5]:

« Neuropathic form of the diabetic foot

- Trophic foot ulcer

- Diabetic neuro-osteoarthropathy (Charcot foot)

« Ischaemic form of the diabetic foot

« Neuro-ischaemic form of diabetic foot

This classification was included in the FRDM database
in 2015 after transition to the online format. In the former
FRDM database, diabetic foot were classified according to
the outdated classification into three forms: neuropathic with
expression, neuro-ischaemic without expression and mixed.
Furthermore, there were no technical possibilities for the
cancellation of this diagnosis; thus, the diagnosis of diabetic
foot, made using this format, was established for the life term.

Diagnosis of diabetic foot of any form implies the
presence of ulcers on the lower extremities that must
be treated by therapeutic or surgical methods (after
amputation). The only chronic form of diabetic foot is
diabetic neuro-osteoarthropathy (Charcot foot).

In 2015, the FRDM database was reconfigured to include
the possibility of cancellation of diagnosis.

ETHICAL CONSIDERATIONS

The study protocol No. 20 of 14 December 2016 was
approved by the Ethical Committee of Endrocrinology
Research Centre.

RESULTS

In 2016, the frequency of registration of diabetic foot
(all stages) in the Russian Federation was 4.7% for type 1
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Fig. 1. Prevalence of diabetic foot (% of patients) in adult patients with DM1 and DM2 in 2013-2016 according to the FRDM database (81 regions of the
Russian Federation)

74 6,38

5,50
4,74

% of patients with diabetic foot
+

DM type 1

o 7
o 2007
-f—_‘: 6- 510 . 2012
_‘% 5 77777 [[] 206
B
s 4 3,78
2
2 3+
c
@
B 27
o
5 14
X
0

DM type 2

Fig. 2. Prevalence dynamics of diabetic foot (% of patients) with DM1 and DM2 according to FTP (2007 and 2012) and FRDM (2016)

DM (473.6 per 10,000 adult patients) and 1.9% for type
2 DM (194.8 per 10,000 adult patients). According to the
Russian Federation, there was a slight decrease in the
prevalence of diabetic foot in 2013-2016 (from 506.3 to
473.6 per 10,000 adult patients) with DM1 and from 214.60
to 194.8 per 10,000 adult patients with DM2 (Figure 1).

Additionally, a decrease in the prevalence of diabetic
foot was noted in adult patients with DM1 and DM2 in
the data from FRDM database compared with that from
the Federal Target Program (FTP) ‘Prevention and control
of socially significant diseases 2007-2012’ [6] (Figure 2).

According to the 2016 FRDM data, a significant
interregional difference was observed in the frequency
of registration of diabetic foot in adult patients with
both DM1 and DM2: from 15/10,000 to 1987/10,000
adult patients with DM1 (Fig. 3) and from 7/10,000 to
1032/10,000 adult patients with DM2 (Fig. 4).

According to doctors, especially nonspecialists,
diabetic foot has not been accurately defined. Usually,
the diabetic foot is diagnosed by any changes in the
foot of adult patients with DM, including the damage
to the joints of the feet and lower leg, neuropathy
without ulcers and without Charcot foot and a history of
amputation surgery. Therefore, according to the FRDM
database and screening data, the prevalence of diabetic
foot can significantly vary [7]. Moreover, according to
the survey specified in the mobile diagnostic module
‘Diabetes Center), where all patients were examined by
a specialist in the field of diabetic foot, the frequency of
diabetic foot development was almost two times lower
for both types of DM (5.8% vs 10.5% in DM1 and 3.97% vs
5.26% in DM2) [8].

Data on the frequency dynamics of new cases of
diabetic foot per year, the mean development age and
duration of DM before diagnosis of diabetic foot in adults
are shown in Table 1. The incidence of new cases of
diabetic foot in adult patients with DM1 was consistent
(from 20.8 per 10,000 in 2013 to 20.4 per 10,000 adult
patients in 2016), whereas an insignificant growth rate
was observed in cases of patients with DM2 (from 13.2 to
14.2 per 10,000 adult patients).

The mean development age of diabetic foot (see
Table 1) increased by 2 years for both adult patients with
DM1 and those with DM2 (from 44.9 to 46.8 years in adult
patients with DM1 and from 64.4 to 66.2 years in those
DM2). Additionally, the average DM duration at which
diabetic foot developed increased by 3.6 years from 15.4
to 19.0 years in adult patients DM1 and by 2.7 years from
7.4 to 10.1 years in those with DM2 (see Table 1).

In 2015, data on forms of diabetic foot was included
in the FRDM database together with the modern
classification of complications, with four forms of diabetic
foot being excluded [5].1n 2016, the major form of diabetic
foot was identified as neuropathic with a trophic ulcer
(41.6% of cases of adult patients with DM1 and those with
DM2), neuropathic (Charcot foot; 17.9% in adult patients
with DM1 and 7.4% in those with DM2), neuro-ischaemic
(28.3% in adult patients with DM1 and 32.4% in those
with DM2) and ischaemic (12.2% in adult patients with
DM1 and 18.5% in those with DM2) (Figure 5).

The prevalence dynamics of amputations indicated a
slight increase in new cases of amputations per year in
the analysed period (from 10.5 to 12.4 per 10,000 adult
patients with DM1 and from 9.6 to 10.9 per 10,000 adult
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Fig. 3. Prevalence of diabetic foot in Russian regions (per 10,000 adult patients with DM1), as obtained from the FRDM database of 81 regions of the
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Fig. 4. Prevalence of diabetic foot in the regions of the Russian Federation (per 10,000 adult patients with DM2), as obtained from the FRDM database of
81 regions of the Russian Federation, 2016

Table 1. Data on the frequency dynamics of diabetic foot (new cases per year), average DM duration before the development of diabetic foot and

amputations, average development age of diabetic foot and amputations in adult patients with DM1 and DM2 in 2013-2016, according to the FRDM

database

DM2

2013 2014 2015 2016 2013 2014 2015 2016

DM1

Index

200 189 204 132 13.5 14.3 14.2
441

20.8

New cases of diabetic foot per 10,000 adult patients (n)

468 644 645 650 66.2

45.9

449

Average development age of diabetic foot, years

152 175 19.0 74 7.8 8.5 10.1

154

Average DM duration at which diabetic foot develops,

years

9.9
66.2

219 213 9.1 9.5 9.9
664  66.0

20.5

18.4

Average DM duration before amputation, years

523 515 517 659

514

Average development age of amputations, years

it increased in adult patients with DM2 from 9.1 to 9.9 years
(see Table 1). The average development age of amputations
was consistent in adult patients with DM1 and in those with
DM2 with 51.7 years in 2016 (51.4 in 2013) and 66.2 years in

Figure 9 presents data on frequency dynamics of
amputations in adult patients with DM1 and those with

2016 (65.9 in 2013), respectively (see Table 1).

Theaverage duration of DM beforeamputationincreased

interregional variability was observed in the frequency
of amputations: from 2.9 to 0.13% for adult patients with
DM1 (in four regions, no amputations were recorded)
in adult patients with DM1 from 18.4 to 21.3 years, whereas

patients with DM2) (Fig. 6). Additionally, a significant
and from 6.0% to 0.04% for those with DM2 (Fig. 7, 8).
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Fig. 5. Ratio of different forms of diabetic foot in adult patients with DM1 and those with DM2 in the dynamics of 2013-2016 obtained from the FRDM
database of 81 regions of the Russian Federation
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Fig. 6. Data on frequency dynamics of new cases of amputations per year per 10,000 adult patients with DM1 and those with DM2 in 2013-2016 obtained
from the FRDM database of 81 regions of the Russian Federation

DM2 in 2013-2016. There was a positive dynamics with
a decreased incidence of amputations for both types of
DM, from 43.6% in 2013 to 37.0% in 2016 in adult patients
with DM1 and from 52.2% in 2013 to 45.5 % in 2016 in
those with DM2, due to the redistribution of the ratio
in favour of small surgical interventions. The incidence
of minimum amputations within one finger increased
from 4.0% in 2013 to 10.0% in 2016 in adult patients with
DM1 and from 2.8% to 9.1% in adult patients with DM2,
respectively. In this case, the ratio of amputations within
the foot and at the level of the tibia remained constant.
These data demonstrate an improvement in the quality
of care for patients with diabetic foot with improved
performance of organ-preserving surgeries in the early
stages of development of lower extremity lesions.

DISCUSSION

For optimising the FRDM framework, unified
requirements were adopted to determine chronic
complications of DM [9]. This enabled the acquisition of
more reliable information and, in combination with the
improvement of the completion quality of documentation
related to the FRDM database, minimisation of subjective
factors affecting the variability of data for individual
regions.

In 2016, data on incidence dynamics of lower limb
amputations in patients with DM in 26 countries of the

European Organisation for Economic Co-operation and
Development from 2000 to 2011 were first published.
According to these data, the number of amputations
decreased from 13.2 (average, 5.1-28.1) in 2000 to
7.8 (average, 1.0-18.4) per 100,000 patients in 2011.
In 2011, 216 amputations per day, or one amputation
every 7 min, were performed, which was 40% lower than
those in 2000. Simultaneously, a significant variability
in data for the European Union (EU) countries was also
observed, with the highest rates in Germany (18.4 per
100,000 patients) compared with those in Hungary (1.1
per 100,000 patients) [10]. This variability was due to
the following reasons: various ways of coding medical
services, significant differences in the prevalence of
DM, different levels of specialised medical care and the
quality of information collection. A significant limitation
of the data presented includes the estimated figure
per 100,000 of the population as a whole, without the
exception of traumatic amputations and a special focus
on the population of patients with DM. Reportedly,
the probability of amputation in patients with DM is
significantly higher than in the population as a whole.
Nevertheless, this work illustrates the need to improve
methods of collecting objective information and its
importance in improving the quality of organisations
providing diabetes care in general and, particularly, the
EU countries.

As previously reported in the literature, data on the
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OPUTMHAJIbHOE NCCNEAOBAHUE

frequency of new cases of amputation in patients with
DM also showed high variability (from 46.1 to 9600 per
100,000 patients with DM) compared with data that of
new cases of amputation in the general population (3.6-
31 per 10,000 people) [11].

In some EU countries, the frequency of amputationsin
patients with DM was assessed at the national level. These
data serve as outcome indicators for the development of
diabetic foot and, accordingly, evaluate the quality of the
organisations providing specialised care for patients with
DM and with this type of complication. Thus, data on the
dynamics of the Finnish national registry, which includes
396,317 patients with DM, enabled the monitoring of the
service state during 1997-2007. Additionally, frequency
data of minor and major amputations as well as a 2-year
survival period after minor amputations with a preserved
limb were used as indicators of regional differences in the
quality of care. A total of 13,469 lower limb amputationsin
patients with DM were recorded during the study period.
The frequency of the first high amputation corrected
for the population decreased over the analysed period
from 10.0 [95% confidence interval (Cl), 9.6-10.5] to 7.3
(95% Cl, 6.9-7.6) (p < 0.001), and the ratio of low to high
amputations increased from 0.86 (0.8-0.92) to 1.35 (1.26-
1.46) (p < 0.001) [12]. The major finding of this study was
the considerable variability in the data, depending on
the coverage area of the specialised service, particularly,
the positive dynamics in the regions that were the
responsibility of university clinics.

Thus, despite the considerable variability in data,
the first attempt to analyse FRDM data as well as
international data identified a reduction of high
amputations for patients with DM1 as well as those with
DM2, which indicates an improvement in the quality
of care for patients with diabetic foot in the Russian
Federation. The pronounced interregional differences
in the frequency of registration of diabetic foot and
amputations may reflect differences in the quality of
both registry management and specialised care within
regions, which include managing patients with diabetic
foot in general surgical practice without the involvement
of endocrinologists and the absence or lack of rooms
and departments of diabetic foot. With the improvement
in the quality of the FRDM database filling and the
information received, constant monitoring of regional
databases is warranted. Effective, standardised methods
of data collection could contribute to the procurement
of more reliable information and the deduction of timely
conclusions regarding the necessary efforts to create or
change a specialised service for assisting patients with
DM with high risk of amputations. Therefore, attention
should be paid to the data on increased incidence of new
cases of amputations for both DM types on an average

in the Russian Federation, which requires further analysis
of the probable causes and the development of targeted
actions to improve the situation.

CONCLUSION

Frequency dynamics of new cases of diabetic foot
in adult patients with DM was found to be consistent
in those with DM1 but increased in those with DM2,
based on the FRDM data of the Russian Federation in
2013-2016. One of the advantages is the development of
diabetic foot at a later age and a longer duration of DM,
which reflects an improvement in the quality of patient
management by endocrinologists and an increase in the
efficiency of prevention of lower limb injuries.

The disadvantages include increased incidence
of the frequency of amputations in both types of DM
on an average in the Russian Federation. An analysis
of the possible causes requires additional research.
Nevertheless, the marked interregional differences
in the frequency of registration of diabetic foot and
amputations may reflect differences in both the registry
maintenance and specialised care provision in regions;
thisincludes managing patients with diabetic foot under
conditions of general surgical practice in a number of
regions, which is considered a less effective strategy,
and the absence or lack of rooms and departments
of diabetic foot. A distinct positive dynamics was
observed regarding a decrease in the proportion of high
amputations for patients with DM1 and those with DM2
due to the redistribution of the ratio in favour of minor
surgical interventions, which shows an improvement in
the quality of care for patients with diabetic foot in the
Russian Federation in the recent years. Improving the
quality of database filling and constant monitoring of
regional databases enables improvement in the quality
of the information received.

ADDITIONAL INFORMATION

Funding. The work was conducted as the State Task of the Ministry
of Health of the Russian Federation (No AAAA-A18-118051590061-9).

Conflict of interest. The authors declare no obvious and potential
conflicts of interest related to the publication of this article.

Acknowledgements. CJSC Aston Consulting for technical support
of the online FRDM registry.

All medical specialists (doctors, nurses and data recorders), who are
actively working to fill the database of the DM registry.

Author contribution. G.R. Galstyan, O.K. Vikulova, M.A. Isakov and
A.V. Zheleznyakova analysed and interpreted the research results and
wrote the article. A.A. Serkov, D.N. Egorova and E.V. Artemova analysed
data. M.V. Shestakova and I.I. Dedov performed final analysis of the
results and editing of the manuscript text.

CMUCOK JINTEPATYPbI | REFERENCES

1. Holleman F. The St. Vincent declaration on the treatment of diabetes
(revision number 9). 2014. doi: 10.14496/dia.8105473810.9

2. Larsson J, Agardh CD, Apelqvist J, Stenstrom A. Long-term prognosis
after healed amputation in patients with diabetes. Clin Orthop Relat
Res. 1998(350):149-158.

3. Hoffmann M, Kujath P, Flemming A, et al. Survival of diabetes patients
with major amputation is comparable to malignant disease. Diab
Vasc Dis Res. 2015;12(4):265-271. doi: 10.1177/1479164115579005

4. International Diabetes Federation. IDF Diabetes Atlas. 8th ed. Brussels:
International Diabetes Federation; 2017.

CaxapHblii gnabet. 2018;21(3):170-177

doi: 10.14341/DM9688

Diabetes Mellitus. 2018;21(3):170-177



ORIGINAL STUDY

[enos N, Wectakosa M.B., Maitopos AlO. 1 ap. Anroputmbl
cneunanv3anpoBaHHON MEANLIMHCKOM MOMOLLM 6OSIbHBIM CaxapHbIM
avabetom / Mo pen. flenosa WU, LLectakoson M.B., Maitopo-

Ba AO. — 8-11 Bbinyck // CaxapHeiti duabem. — 2017. - T. 20. — N21S. —
C. 1-121. [Dedov II, Shestakova MV, Mayorov AY, et al. Dedov |,
Shestakova MV, Mayorov AY, editors. Standards of specialized diabe-

CaxapHbin guabet / Diabetes Mellitus | 177

Jluabem-Llenmp» / Mop pen. CyHuoa 0N, lenosa .., LLlectako-
Bov M.B. — M.; 2008. [Suntsov YI, Dedov I, Shestakova MV, editors.
Skrining oslozhneniy sakharnogo diabeta kak metod otsenki kachestva
lechebnoy pomoshchi bol'nym, po rezul'tatam 5-letney deyatel nosti
nauchno-prakticheskogo proekta «Mobil nyy Diabet-Tsentrs. Moscow;
2008. (In Russ.)]

tes care. 8th edition. Diabetes mellitus. 2017;20(15):1-121. (In Russ.)] 9. [Henos MM, fanctaH I'P, Tokmakosa A.lO. CuHopom duabemudyeckol
doi: 10.14341/DM20171S8 cmonel. B kH.: OCNIOXHEeHUS caxapHozo duabema, nieqeHue U npo-
Pesynbmamel peanuzayuu noonpozpammel «CaxapHeiti ouabem» unakmuxa / Mog pep. Aeposa V., LLectakosoit M.B. — M.: MUA;
MedepaneHol yenegoli npoepammel «[pedynpexdeHue u 6opbba c co- 2017.-C.559-577. [Dedov Il, Galstyan GR, Tokmakova AY. Sindrom
yuansHo 3Haqyumeimu 3abonesarHuamu 2007-2012 200bi» / Tog pea. diabeticheskoy stopy. In: Dedov Il, Shestakova MV, editors. Oslozhneniya
Nenosa V.M., Lectakoson M.B. — M.; 2012. [Dedov I, Shestakova MV, sakharnogo diabeta, lechenie i profilaktika. Moscow: MIA; 2017. p. 559-
editors. Rezul'taty realizatsii podprogrammy "Sakharnyy diabet" Feder- 577.(In Russ))]

al'noy tselevoy programmy "Preduprezhdenie i bor'ba s sotsial'no zna- 10.  Carinci F, Massi Benedetti M, Klazinga NS, Uccioli L. Lower ex-
chimymi zabolevaniyami 2007-2012 gody" Moscow; 2012. (In Russ.)] tremity amputation rates in people with diabetes as an indicator
[enos WU, Wectakosa M.B., Bukynosa O.K. Snugemmnonorna caxap- of health systems performance. A critical appraisal of the data

Horo anabeTa B Poccuiickoin MepepaLni: KNIMHUKO-CTaTUCTUYECKNN collection 2000-2011 by the Organization for Economic Coopera-
aHanu3 no AaHHbIM QeflepanbHOro perucTpa caxapHoro AnabeTa tion and Development (OECD). Acta Diabetol. 2016;53(5):825-832.

// CaxapHeiti ouabem. — 2017.-T. 20. - Ne1. - C. 13-41. [Dedov I, doi: 10.1007/500592-016-0879-4

Shestakova MV, Vikulova OK. Epidemiology of diabetes mellitus in 11. Moxey PW, Gogalniceanu P, Hinchliffe RJ, et al. Lower extremity
Russian Federation: clinical and statistical report according to the amputations--a review of global variability in incidence. Diabet Med.
federal diabetes registry. Diabetes mellitus. 2017;20(1):13-41. (In Russ.)] 2011;28(10):1144-1153. doi: 10.1111/}.1464-5491.2011.03279.x

doi: 10.14341/DM8664 12. Winell K, Venermo M, lkonen T, Sund R. Indicators for comparing the

CKPUHUH OC/IOXKHeHUU caxapHo20 0uabema Kkak Memoo OUeHKU
Kayecmaa sieyebHoU NOMoWU 60/IbHbIM, NO pe3ynbmamanm 5-nemre
0esamesibHOCMU Hay4YHO-NPAKMUYecko20 npoekma «MobusibHbIl

incidence of diabetic amputations: a nationwide population-based
register study. Fur J Vasc Endovasc Surg. 2013;46(5):569-574.
doi: 10.1016/j.ejvs.2013.07.010

MHOOPMALINA O6 ABTOPAX [AUTHORS INFOI

*BukynoBa Onbra KoHcTaHTUHOBHA, K.M.H., foueHT [Olga K. Vikulova, MD, PhD, associate professor]; agpec: Poccus,
117036, MockBa, yn. Im.YnbsaHoBa, 4. 11 [address: 11 Dm.Ulyanova street, Moscow, 117036 Russian Federation];
ORCID: http://orcid.org/0000-0003-0571-8882; eLibrary SPIN: 9790-2665; e-mail: gos.registr@endocrincentr.ru

MKenesHakoBa AHHa BukTopoBHa, K.M.H. [Anna V. Zheleznyakova, MD, PhD];

ORCID: http://orcid.org/0000-0002-9524-0124; eLibrary SPIN: 8102-1779; e-mail: azhelez@gmail.com

Fancran Maruk PagukoBuny, a.M.H., npodeccop [Gagik R. Galstyan, MD, PhD, Professor];

ORCID: http://orcid.org/0000-0001-6581-4521; eLibrary SPIN: 9815-7509; e-mail: galstyangagik964@gmail.com

UcakoB Muxaun AngpeeBny, K.6.H. [Mikhail A. Isakov]; ORCID: http://orcid.org/0000-0001-9760-1117, eLibrary SPIN: 5870-
8933, e-mail: m.isakov@aston-health.com

CepkoB Anekceil AHgpeeBuY, Bef. nHxeHep [Alexey A. Serkov], ORCID: http://orcid.org/0000-0003-3398-5603; eLibrary
SPIN: e-mail: enc.rd2008@gmail.com

AptemoBa EkatepunHa BuktopoBHa, H.c. [Ekaterina V. Artemova, MD, research associate];

ORCID: http://orcid.org/0000-0002-2232-4765; eLibrary SPIN: 4649-0765; e-mail: profilaktika@bk.ru

EropoBa lapba HukutunuHa, K.M.H., c.H.c. [Daria N. Egorova, MD, PhD, senior research associate],

ORCID: http://orcid.org/0000-0002-5031-7183; eLibrary SPIN: 8687-0470; e-mail: egoorovadasha@yandex.ru

LlectakoBa MapuHa BnagumunpoBHa, 4.M.H., npodeccop, akagemurk PAH [Marina V. Shestakova, MD, PhD, Professor];
ORCID: http://orcid.org/0000-0003-3893-9972; eLibrary SPIN: 7584-7015; e-mail: nephro@endocrincentr.ru

Oepnos MiBaH MBaHOBMY, 1.M.H., Npodeccop, akagemuk PAH [lvan |. Dedov, MD, PhD, Professor];

ORCID: http://orcid.org/0000-0002-8175-7886; eLibrary SPIN: 5873-2280; e-mail: dedov@endocrincentr.ru

LUNTUPOBATb:

lanctan P, Bukynosa O.K,, VicakoB M.A., ’KenesHsakoBa A.B., Cepkos A.A.,, Eroposa [1.H., Aptemosa E.B., LLlectakosa M.B.,
Denos V.M. Snngemmnonorus cuHapoma anabeTnyeckor CTombl 1 aMnyTauuii HUPKHUX KOHeuHocTe B Poccuiickon Oepepaumm
no aaHHbIM QefepanbHOro perncTpa 6o/bHbIX CaxapHbiM AnabeTom (2013-2016 rr.) // CaxapHsil duabem. — 2018. —
T.21.—N°3. — C. 170-177. doi: 10.14341/DM9688

TO CITE THIS ARTICLE:

Galstyan GR, Vikulova OK, Isakov MA, Zheleznyakova AV, Serkov AA, Egorova DN, Artemova EV, Shestakova MV, Dedov II.
Trends in the epidemiology of diabetic foot and lower limb amputations in Russian Federation according to the Federal
Diabetes Register (2013-2016). Diabetes Mellitus. 2018;21(3):170-177. doi: 10.14341/DM9688

CaxapHblii gnabet. 2018;21(3):170-177 doi: 10.14341/DM9688 Diabetes Mellitus. 2018;21(3):170-177



