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Analysis of the information about the incidence of heart failure, associated
mortality and burden on the healthcare system, based on the encoding data
in 15 subjects of the Russian Federation

Zvartau N.E., Solovyova A.E., Endubaeva G.V., Medvedev A.E., Solovyov A.E., Avdonina N.G.,
Yakovlev A.N., Apsheva E.A., Duplyakov D.V., Zolotova Y.V., Koloeva H.M., KostinaK.S., LevinaE.S.,
Lomovtseva R.H., Lvov V.E., Nikolaeva l.E., Svetlova N.A., Spasenkov G.N., Fayans|.V.,,

Shkurina N.S., Villevalde S.V., Shlyakhto E. V.

Aim. This study aims to assess the incidence of heart failure
(HF) and associated mortality, and also the burden on the
healthcare system in the subjects of Russian Federation,
based on the HF encoding data.

Material and methods. We made a structured request for
the number of patients with HF and the number of cases of
providing medical care in 2019. HF was understood to mean
the presence of at least one of the codes 109.9, 111.0, 113.0,
113.2, 125.5, 142.0, 142.5, 142.6, 142.7, 142.8, 142.9, 143.0,
143.1, 143.2, 143.8, 150.x (expanded encoding) according to
International Classification of Diseases 10" Revision. The
code 150.x was considered separately (the standard HF
enconding).

Results. The information about the incidence of HF, asso-
ciated mortality and burden on the healthcare system was
obtained from 15 subjects (53,6% from those that gave the
data according to the request; the adult population is 18,9%
from total adult population of Russian Federation). We noted
significant heterogeneity between the regions. The median
of the incidence of HF and associated mortality was 2,6 and
3,2% in accordance with the data of the expanded enco-
ding, and 0,21 and 11,3% — according to the standard HF
encoding. The presence of the code 150.x was observed in
average in 9,4% of all cases of HF and defined the patients
who frequently used emergency medical services and were
frequently hospitalized (60 (18, 96) and 48 (20, 137) cases
per 100 patients versus 9 (5, 24) and 17 (10, 70) cases in the
expanded encoding).

Conclusion. According to the encoding, the indicators of
the incidence of HF and associated mortality vary greatly
between the regions, the median values are 2,6 and 3,2%
in expanded and 0,21 and 11,3% in standard approaches.
In the standard encoding, there were more frequent use
of emergency medical services and less number of outpa-
tient visits. The development and introduction of a unified

approach to encoding and recording the cases of HF will
provide obtaining objective statistical data and using them
for management decisions.

Keywords: heart failure, ICD codes, incidence, load, bur-
den on the healthcare system, prognosis.

Relationships and Activities: none.

Zvartau N.E.* ORCID: 0000-0001-6533-5950, Solovyova A.E.
ORCID: 0000-0002-0013-0660, Endubaeva G.V. ORCID:
0000-0001-8514-6436, Medvedev A. E. ORCID: 0000-0003-
3431-3462, Solovyov A.E. ORCID: 0000-0003-2378-9940,
Avdonina N.G. ORCID: 0000-0001-9871-3452, Yakov-
lev A.N. ORCID: 0000-0001-5656-3978, Apsheva E.A.
0000-0002-1932-3024, Duplyakov D.V. ORCID: 0000-0002-
6453-2976, ZolotovaY.V. ORCID: 0000-0001-9940-2349,
Koloeva H.M. ORCID: 0000-0001-7837-8431, Kostina K.S.
ORCID: 0000-0002-5770-4856, Levina E.S. ORCID: 0000-
0002-1181-0899, Lomovtseva R.H. ORCID: 0000-0003-
0740-8204, Lvov V.E. ORCID: 0000-0003-4798-9170, Niko-
laeva |.E. ORCID: 0000-0001-7641-2317, Svetlova N.A.
ORCID: 0000-0003-0890-6539, Spasenkov G.N. 0000-
0003-1085-5814, Fayans|.V. ORCID: 0000-0003-3435-
7553, Shkurina N.S. ORCID: 0000-0001-9045-0854, Vil-
levalde S.V. ORCID: 0000-0001-7652-2962, Shlyakhto E.V.
ORCID: 0000-0003-2929-0980.

*Corresponding author: zvartau_ne@almazovcentre.ru

Received: 23.01.2023
Revision Received: 25.01.2023
Accepted: 30.03.2023

[@)ovso |




Russian Journal of Cardiology 2023; 28 (S2)

For citation: Zvartau N.E., Solovyova A.E., Endubaeva G.V., Medvedev A.E., Solovyov A.E.,
Avdonina N.G., Yakovlev A.N., Apsheva E.A., Duplyakov D.V., Zolotova Y.V., Koloeva H. M.,

Kostina K.S., Levina E.S.,

Lomovtseva R. H.,

Lvov V.E., Nikolaeva I.E., Svetlova N.A.,

Spasenkov G.N., Fayans I.V., Shkurina N.S., Villevalde S.V., Shlyakhto E.V. Analysis of the
information about the incidence of heart failure, associated mortality and burden on the healthcare
system, based on the encoding data in 15 subjects of the Russian Federation. Russian Journal
of Cardiology. 2023;28(25):5339. d0i:10.15829/1560-4071-2023-5339. EDN YOUIRD

Among a wide range of cardiovascular diseases
(CVDs) heart failure (HF) is characterized by the
highest risk of death, which reaches 12 and 43%
in case of the presence of the symptoms and in
case of hospitalization with HF decompensation,
respectively [1, 2]. The decrease in mortality rate
of patients with HF is potentially the most effective
strategy to achieve the goal of federal project "Fight
against cardiovascular diseases” by 2030. The project
actively discusses the transformations in the system
of the organization of medical care and the preferen-
tial drug provision of patients with HF, contributing
to the improvement of the patients' prognosis [3-6].
It was showed that in ideal conditions of rando-
mized clinical trials, the modern classes of drugs
significantly reduce the risk of the HF development
and progression, and their combination in patients
with HF and low left ventricular ejection fraction
(EF) can provide more than two times decrease in
general mortality [7]. The additional risk reduc-
tion of recurrent hospitalizations for worsening HF
and death can be achieved due to multidisciplinary
monitoring programs [8]. Planning needs, economic
justification and evaluation of subsequent effective-
ness in the implementation of these strategies in
routine practice is hampered by the lack of data
on the epidemiology of HF in the Russian Federa-
tion (RF). In the absence of a system of centralized
collection of statistical information on HF at the
level of regions and the country as a whole [9, 10]
and a fully functioning segment "Heart failure" of
the vertically integrated medical information system
"Cardiovascular diseases" (VIMIS CVD), one of
the initial methods for assessing the epidemiology
of HF can be the analysis of the frequency of use of
codes according to the International Classification
of Diseases (ICD) for the list of diseases associated
with a high probability of the presence/development
of HE. This approach is widely used abroad. The
possibility to use the encoding for the studies at the
population level is emphasized by the data of the
systematic review and meta-analysis [11]. The HF
encoding has showed 96,8% specificity and 75,3%
sensitivity in relation to the HF diagnosis established
during thorough analysis of medical history, the use

of symptomatic Framingham criteria 1971 (posi-
tive predictive significance up to 94,3%), EF values
<55% (specificity 99,5%), criteria of the European
Society of Cardiology 1995 (specificity up to 86%)
[11]. Since the modern algorithm of HF diagnostics
is quite complicated and in particular it may include
the invasive estimation of hemodynamics during
loading, the scientifically-based possibility of using
a simplified approach to assessing epidemiology
based on encoding data is of special importance.

Previously, we performed a study aimed to inves-
tigate the regional integrated database of electronic
medical records of Saint-Petersburg, which was
based on the accounting for the ICD codes that
potentially characterize the presence of HF, where
we obtained the value of the HF prevalence com-
parable with average European value (1,4 vs 1,7%
in Europe) [9, 12]; however, it significantly differed
from the assumed prevalence of HF in the Euro-
pean part of the Russian Federation according to
the EPOKHA (BITOXA) research (7%) [13]. Taking
into account the differences in the population cha-
racteristics, prevalence and mortality from CVDs
and in the features of the medical care organization,
it is interesting to perform the similar study in other
subjects of RF, in particular, to obtain the informa-
tion about the possibilities in accounting and asses-
sing the burden of HF for the country as a whole.

The study is aimed to assess the prevalence and
lethality in HF as well as the burden on the health-
care system in the regions of RF based on the data of
the HF encoding.

Material and methods

We made a structured request to the executive
authorities in the healthcare field of 40 subjects
of the Russian Federation of the Northwestern,
Southern, North Caucasian and Volga Federal di-
stricts supervised by V.A. Almazov National Medi-
cal Research Centre of the Ministry of Health of
the Russian Federation within the framework of
the federal project "Development of a network of
national medical research centers and the intro-
duction of innovative medical technologies". The
structure of the request included the number of the
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Figure 1. Tile diagrams with gradation of prevalence (A) and mortality (B) values for HF, established according to encoding data (as
a percentage) in the supervised regions. White indicates the regions which did not respond to the request. Grey — regions that did not

provide the data on the parameters.

patients and cases of providing medical care in 2019,
when at least one of the ICD-10 codes was used in
the diagnosis: 109.9, 111.0, 113.0, 113.2, 125.5, 142.0,
142.5, 142.6, 142.7, 142.8, 142.9, 143.0, 143.1, 143.2,
143.8, 150.x (expanded encoding) [9]. The patients
with the presence of at least one of these codes were
considered as the patients with HF. The indica-
tors with the presence of at least on code 150.x in
the diagnosis were considered separately (standard
encoding). We made an additional request for the
data on the number of adults, the number of cases
of seeking medical care among the adult popula-
tion, including hospitalizations, visits to polyclinics,
ambulance calls, deaths in 2019.

Statistical processing of the results was carried out
using a software package Stata 16.0 (StataCorp, Col-
lege Station, TX, USA). Incidence was calculated as
the ratio of the number of cases of HF to the adult
population for the beginning of 2019; mortality — as
the ratio of the number of died people diagnosed
with HF to the total number of patients with HF.
The indicators were evaluated in groups in the
presence of at least one of the analyzed codes and
separately in the presence of codes 150.x. Taking into
account the small sample size, the data were pre-
sented in the form of median and interquartile range

(IQR, 25 and 75 percentiles) and absolute numbers
(proportions).

The study was performed in accordance with the
standards of Good Clinical Practice and the prin-
ciples of the Declaration of Helsinki.

Results

The information according to the request was
received from 28 of 40 subjects of RF, supervised by
V.A. Almazov National Medical Research Centre of
the Ministry of Health of the Russian Federation.
The response was 70%. The total adult popula-
tion of the subjects of the Russian Federation who
responded to the request was 36085763 people in
2019, that corresponds to 31% of the total adult
population of the country. The completeness of
the response to the request (the proportion of the
received indicators from the requested indicators)
varied from 13,8 to 100%. Three regions used the
data of electronic medical cards as the source of the
information, and in other cases — the data of the
territorial fund of compulsory medical insurance of
subjects.

The data of the prevalence and lethality while
using the ICD-10 codes that potentially characterize
the presence of HF, were obtained from 15 regions
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Figure 2. Scatter diagrams of the values of the prevalence of HF and lethality in HF, established according to encoding data, with
a weighting factor equal to the proportion of the adult population in a subject of the Russian Federation in relation to the adult population
of the Russian Federation as a whole. A — expanded encoding, B — standard encoding.

Table 1

Indicators of burden on healthcare system, associated with HF

Indicator of burden on healthcare system, associated with HF
Proportion among all seeking medical care, %

Proportion among ambulance calls, %

Proportion among hospitalizations for any reason, %
Proportion among outpatient visits, %

Number of seeking medical care per 100 patients

Number of ambulance calls per 100 patients

Number of hospitalizations for any reason per 100 patients
Number of outpatient visits, per 100 patients

Standard encoding
0,10 (0,04, 0,18)
0,43 (0,06, 0,81)
0,31 (0,03, 0,48)
0,02 (0,004, 0,06)

Expanded encoding
0,91 (0,47, 4,04)
0,92 (0,40, 2,64)
1,50 (0,98, 5,09)
0,77 (0,31, 2,53)

98 (49, 136) 170 (122, 217)
60 (18, 96) 9 (5, 24)
48 (20, 137) 17 (10, 70)

123 (108, 186) 175 (134, 219)

Note: data are presented as median (25, 75 percentiles); taking into account the intersections between the groups, the assessment
of the differences in burden indicators between the groups was not performed.

Abbreviation: HF — heart failure.

(53,6% from those who gave the data on the request,
the adult population corresponds to 18,9% from the
entire adult population of RF) (Figure 1 A, B). In
the expanded encoding of HF, the median of the HF
prevalence was 2,6% (IQR 1,7-3,7, range from 0,04
to 14,4%), the median of lethality — 3,2% (IQR 1,9-
8,1%, range from 0,04 to 48,68%). The maximum
and minimum lethality rate was noted in two regions
with the minimum and maximum values of the pre-
valence (Figure 2 A). In accounting all available
information, the correlation between the indicators
of the prevalence and lethality was absent; in dele-
tion of two extreme values in expanded encoding
there was the reverse correlation between the preva-
lence and lethality (r=-0,67, p=0,013).

In average, the presence of 150.x code was
observed in 9,4% of all cases of HF established

according to the encoding data (IQR 2,4-19,3%,
range from 0,5 to 34,5%). The accounting for 150.x
code only corresponded to the median of HF preva-
lence 0,21% (IQR 0,04-0,44%, range from 0,01 to
0,72%) and lethality 11,3% (IQR 2,42-24,7%, range
from 0,99% to 48,70%) (Figure 2 B). The median
value of the proportion of patients with the presence
of 150.x code in diagnosis in relation to the total
number of patients of the expanded encoding group
was higher at the inpatient stage of providing medi-
cal care than at outpatient stage — 11,8% (IQR 2,8-
28,6%) vs 5,4% (IQR 1,1-8,9%).

The proportion of seeking medical care for the
cohort of patients with the codes characterizing
the presence of HF in relation to the total num-
ber of seeking medical care varied greatly between
the regions and depending on the approach to the
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disease encoding (Table 1). The greatest burden was
noted on the ambulance service and the inpatient
unit. With a total lower burden on healthcare sys-
tem in the case of standard encoding, the number of
ambulance calls and hospitalizations for any reason
per 100 patients was greatly higher than in expanded
encoding (Table 1).

Discussion

Using the method of structured collection of
information from the subjects of the Russian Federa-
tion, the present study showed high heterogeneity of
the reported data on the prevalence and mortality in
HF established according to the encoding data, dif-
ferent frequency of use of the 150.x code according
to ICD-10 and differences in the indicators of the
burden on the healthcare system associated with HE.
It was established that the predominant source of the
information on cases of providing medical care for
patients with HF is the databases of the territorial
compulsory medical insurance fund of the subjects
of the Russian Federation, while in at least half of
the cases (in 46% of the regions that gave the data)
this information is not used for accounting and ope-
rational monitoring. The obtained results indicate
existing gaps and the need to develop the common
principles of the accounting and encoding of cases of
HF in RF that will provide assessing the burden of
the disease and monitoring the effectiveness of mea-
sures at the regional and federal levels.

The previously performed population studies
have demonstrated significant heterogeneity of the
indicators of the prevalence and lethality in HF
between countries [14]. Apart from the differences
in the availability and quality of providing medical
care, one of the probable reasons for the heteroge-
neity of the values of statistical parameters are diffe-
rent disease accounting systems. Data from national
statistical services, databases of insurance medi-
cal organizations and medical information systems,
large population studies, registries are used as the
sources of information.

In the present study, despite the similar source
of the information in most regions, the differences
between extreme values of the parameters showing
the prevalence and lethality in HF according to enco-
ding data were more than three hundred- (range from
0,04% to 14,4%) and thousandfold (range from 0,04%
to 48,68%) in the case of expanded encoding and
greatly lower in the case of standard encoding (preva-
lence ranges from 0,01% to 0,72%, lethality ranges
from 0,99% to 48,70%, respectively). High variability
was previously shown for the standardized indicator of
mortality rate from HF too [10] that in combination
with high variability of other statistical parameters once
more emphasizes the importance of the development

and implementation in RF of a unified encoding sys-
tem, in particular, HE. Indeed, the observed associa-
tions between the prevalence and lethality indicate the
presence of contradictory approaches — the accounting
for only severe cases of HF with the highest lethality
rate in one regions and the overdiagnostics of HF in
CVDs with more favorable prognosis in other regions.
In the situation of low availability of analyzing the level
of natriuretic peptides which are recommended for the
diagnostics of HF with intermediate and preserved EF
of the left ventricle [15], the problem of the overdia-
gnostics of HF can remain relevant.

It is assumed that the prevalence of HF is in
average 1-3% of adult population [16], and varies
between countries. According to the Heart Failure
Atlas of European Society of Cardiologists (HFA
ESC), the indicator of the incidence of HF in Euro-
pean countries vary in the range 1,99-6,55 per 1000
patient-years, and the prevalence of HF — in the
range 1,2-3,9% (the corresponding information for
RF is not presented in the Atlas) [12]. According to
the analysis of the expanded encoding data given by
the regions, the prevalence of HF in RF in average is
2,6%, with little variability of the indicator in most
of the regions and 1-5% range of its value. While
using the standard encoding, the prevalence of HF
in RF will not exceed 1%, that together with general
information about the high prevalence of CVDs in
the RF and a very high level of cardiovascular risk,
rather indicates an underaccounting of a significant
number of HF cases. It should be emphasized that
the frequency of the use of 150.x codes differed
dozens of times between the regions (the range is
from 0,5 to 34,5% among all potential cases of HF)
including the large regions that does not allow us to
interpret the obtained differences as an error of small
sample size only. At the same time, for the analyzed
regions, as in our earlier study in Saint-Petersburg
[9], it was also noted that the presence of the 150.x
code on average characterizes patients of higher risk,
with frequent ambulance calls, frequent hospitaliza-
tions and high mortality.

Limitations of study. The performed study has
a number of limitations. The main of them is the
use of the information to analyze, given by the sub-
jects of RF but not the data from official sources of
statistical information. Nevertheless, the systematic
collection of the information about the prevalence
and lethality in HF is not carried out, and the annual
statistical digests of Federal State Statistics Service
provide the data on only main nosologies (ischemic
heart disease and cardiovascular diseases) or on
other heart diseases as a set of 130.x-151.x codes.
The extrapolation of data from large Russian studies
(with a systematic selection error typical of them)
to the entire population of the Russian Federa-
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tion also has certain limitations. In addition, taking
into account that all main powers for planning and
implementing measures in HF, which are planned
within the regional programs "Fight against cardio-
vascular diseases”, are assigned to the subjects of RF,
it is important to analyze the statistical parameters
available today.

Despite the sampling to analyze the prevalence
and lethality in HF corresponded to 19% of total
adult population of RF, we used the data of just
small part of the subject of RF, and in the situa-
tion of the insufficiency and high heterogeneity of
the data, the median values of the analyzed indica-
tors may not reflect the true average Russian value.
Nevertheless, the present study is one of the first
attempts to analyze and attract attention to solving
the problems of the systematic collection of statisti-
cal information for patients with HF at the level of
the regions and the country as a whole.

It should be emphasized that there is no a uni-
versal approach to the choosing of the codes which
should be considered for assessing the burden of
HF. The Global Burden of Disease Study 2017 used
the list of >50 codes of cardiovascular, pulmonary,
endocrine, hematological and other diseases [17].
American Hospital Registry of Heart Failure Get
with the Guidelines is based on the key codes of
ICD-10 (111.0, 113.0, 113.2, 150.x), whereas National
Heart Failure Audit in the UK — on 7 codes (I11.0,
125.5, 142.0, 142.9, 150.0, 150.1, 150.9); the infor-
mation of the HF epidemiology is also published
based on the data reported by a doctor (SwedeHF)
or a patient (NHANES). Despite the fact that in
our study we accounted many codes used in earlier
performed studies [11], the searching the most opti-
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