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The increasing prevalence of heart failure (HF) serves as
a reverse side of the effective treatment for cardiovascular
diseases (CVD) and increasing patient survival. Data on
the epidemiology of HF and related mortality in Russia are
limited. According to the EPOCHA trial (hospital phase), the
prevalence of HF in the Russian Federation is 7%. HF can
significantly contribute to cardiovascular mortality. However,
its recognition is limited by the peculiarities of the mortality
coding system in Russia. The article presents the authors’
view on the registration of HF-related morbidity and mortal-
ity cases and perspectives of using left ventricular ejection
fraction <50% for statistical reporting.
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Heart failure is one of the key contributors to hos-
pitalizations and mortality.

The implementation of a wide range of effective
therapies for cardiovascular diseases (CVD) has
improved survival and increased life expectancy
in patients. The downside of the achieved success
is the increased prevalence of heart failure (HF).
Among patients with myocardial infarction,
especially the elderly ones, there is a decrease in
in-hospital mortality, accompanied by an increase
in the number of cases of HF [1]. Today HF
covers ~60 million people in the world [2] and its
prevalence varies significantly — from 0,3% in India
to 5,8% in Australia [3]. These proportions can be
significantly higher taking into account undiagnosed
and unreported cases.

A set of measures in modernization of the
healthcare system, in particular, the successful
implementation of the Vascular program on
emergency care for patients with acute coronary
syndrome [4] has led to reduced cardiovascular
mortality rate by 36,6% in the Russian Federation
(RF) between 2005-2018. Extrapolation of the data
of the Russian epidemiological studies EPOCHA-
CHF (1998), EPOCHA-Hospital-CHF (2005)
and EPOCH-Decompensation-CHF (2015) to
the entire population of the Russian Federation
demonstrates that from 1998 to 2014 the number of
patients with HF of any class increased from 7,19
to 14,9 million cases, and the prevalence of HF —
from 4,9 to 10,2% [5]. The greatest growth (from
1,2 to 4,1%) was noted for class III-IV HF. The
average prevalence of HF in the Russian Federation
is 7% [6], which is significantly higher than in
other countries [3]. The duration of the studies,
the relatively small sample size, the criteria used to
confirm the HF (6-minute walk test and at least
one sign on following tests: electrocardiography,
chest x-ray, echocardiography [6] emphasize that
the data obtained in epidemiological studies on the
prevalence of HF in the Russian Federation may not
reflect the actual situation.

The presence of HF determines a high risk of
adverse outcomes. Despite the treatment using
modern drugs and implantable devices, heart failure
in terms of progression rate and “malignancy”
of the course in many aspects is comparable to
the most aggressive types of cancer |7]. Foreign
studies indicate a fivefold increase in the death
risk in patients with HF [8]. The 1-year survival
rate according to a meta-analysis, including 1,5
million patients with any class of HF, averages 87%
[9]. About half of patients with heart failure are
hospitalized at least once a year, which aggravates
the prognosis [10]. The results of early observational
studies in the Russian population indicate that the

annual mortality rate for any class HF is 6%, and
for severe HF — 12% [10]. Decompensated HF
is the hospitalization cause for 16,8% of patients
with CVD [10], representing a special vulnerable
period with the highest risk of adverse events during
hospitalization and the next month after discharge.
In the large register ORACUL-RF (41 research
centers, 20 cities of the Russian Federation), among
2498 hospitalized patients with HF, in-hospital
mortality was 9%, 1-month and I-year mortality
after discharge — 13 and 43%, respectively, and
rehospitalization rate — 31 and 63,4% [11].

The federal project on the prevention of
cardiovascular diseases provides the achievement of
the target level of cardiovascular mortality of <450
cases per 100 thousand people by 2024 [12]. This
means that in relation to the current level (at the
end of 2019, 573,2 cases per 100 thousand people),
cardiovascular mortality must be reduced by 21,5%
over the next 5 years [4]. The high contribution of
HF to the mortality emphasizes the importance
of a strategy for the prevention and treatment for
HF, which cannot be implemented without regular
monitoring of morbidity, mortality and quality
control of healthcare specifically in this population.

Prerequisites for the modification of record keeping
system for HF patients

Analysis of the cardiovascular mortality patterns
in the Russian Federation at the end of 2019 shows
that the proportion of acute types is small and
amounts to 6,4% for myocardial infarction and
15% for stroke [4]. The dominant cause of death is
chronic types of coronary artery disease (46,2%)
[4]. It can be assumed that the main contribution to
mortality in this subgroup is made by HF, however,
data on morbidity and mortality from HF are not
published. Some features of CVD coding limit the
reporting of HF cases. Since acute and chronic heart
failure are severe manifestations of a wide range
of cardiovascular or non-cardiac diseases, diseases
leading to the HF or associated with it (arrhythmias,
sudden cardiac death, pulmonary embolism) are
more often taken into account in the structure
of morbidity and mortality from CVDs, but not
the HF itself. Despite the presence of a 150 code
in the International Classification of Diseases of
the 10th revision (ICD-10), in most cases, HF is
coded as a complication of the underlying disease.
Thus, using HF as an indicator of CVD severity
and the need for monitoring remains unrealized.
The analysis of seeking medical attention in 2018,
2019 and January-November 2020 in St. Petersburg
demonstrates that the number of patients with ICD
codes of HF or those with its probable presence
(I11.0 — hypertensive heart disease with heart
failure, 125.5 — ischemic cardiomyopathy, 142.0 —
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[l Konst MKB 111.0, 125.5, 142.0, 142.9
] Koner MKB 150.0, 150.1, 150.9

Figure 1. Cases of diseases with ICD codes, potentially including
HF (based on data from Chronic Heart Failure registry, which
began in 2018 and included individual medical organizations in the
pilot phase).

Abbreviation: ICD — International Classification of Diseases.

dilated cardiomyopathy, 142.9 — unspecified
cardiomyopathy) significantly exceeds the number
of patients with ICD codes that directly encode
HF — 150.0, 150.1, 150.9 (Figure 1). Along with
this, the mandatory requirement to enter the HF
diagnosis code (I50) for all patients with CVD
may be associated with a number of organizational
problems.

Another factor that complicates the assessment of
the real prevalence of HF and associated outcomes
is its heterogeneity. In particular, the current criteria
for the diagnosis of HF have a number of limitations.
The clinical symptoms of HF are nonspecific, the
left ventricular ejection fraction (EF) is variable,
and the level of natriuretic peptides (NPs) depends
on a wide range of concomitant factors that can
both underestimate and overestimate the NP values.
Taken together, this determines the complexity of
identifying and confirming the HF in a particular
patient, and, therefore, assessing the prevalence at
the population level.

Echocardiography and assessment of left ventri-
cular ejection fraction as a tool in identifying pa-
tients with heart failure

Echocardiography is one of the necessary
diagnostic methods for patients with CVDs, listed
among the criteria for qualitative healthcare,
according to the 2020 guidelines on chronic heart
failure [9]. The classification criterion for diagnosis
and prognostic factor for echocardiography in
patients with HF is EF. There are 3 phenotypes
of HF, depending on the value of EF — HF with

reduced EF (HFrEF <40%), HF with mid-range EF
(HFmrEF 40-49%), HF with preserved EF (HFpEF
>50%). In the case of symptoms and (or) signs of
HF and EF <40%, the diagnosis of HF is beyond
doubt. To confirm HFmrEF and HFpEF, additional
criteria are required — structural and functional
myocardial changes according to echocardiography
and an increase in natriuretic peptide. It should be
noted that recent studies of the features and effects
of drug therapy in HFmrEF indicate the similarity
of this phenotype with HFrEF, which may be reason
to rename mid-range to mildly reduced EF [13-15],
but most importantly, it emphasizes the expected
improvement in outcomes in this group, similar to
the HFrEF group.

The HFpEF phenotype remains the most
controversial in relation to the diagnostic algorithm
and management tactics. In patients with unclear
dyspnea, the current criteria for HFpEF showed low
sensitivity when compared with the gold standard for
HF diagnostics — assessment of stress intracardiac
hemodynamics [16], and the proposed new scores
[17, 18] are not always consistent with each other
[19]. Despite the expectedly smaller error in the
diagnosis of acute heart failure with preserved EF,
analysis of data from a Heart Failure Association
EURObservational Research Program Heart Failure
Long-Term Registry indicates that HFpEF is
confirmed after discharge only in half of the cases
[20]. Another unresolved clinical issue is the search
for effective proven methods of treatment in this
group of HF. To date, none of the drugs studied in
numerous randomized clinical trials (RCTs) have
shown a beneficial effect on the prognosis in HFpEF
[18], and the management of patients with HFpEF
is mainly aimed at controlling comorbidities and
conditions.

Analysis of the prognostic significance of EF
categories according to echocardiography in RCTs
and national databases of Australia (NEDA) [21],
the USA and England [22] indicates a J-shaped
curve of the relationship between all-cause and
cardiovascular mortality from EF. In general,
outcomes in patients with an EF <50% (especially
with an EF <30%) are worse compared to patients
with an EF >50%. Although the normal values of
EF continue to be discussed, taking into account the
threshold EF levels in the current guidelines [10], the
most reasonable initial strategy for recording patients
with HF and assessing the effectiveness of treatment
seems to be the selection and registration of a group
of patients with HF with EF <50% (Figure 2). Timely
identification of this subgroup and the appointment
of drug therapy with proven effectiveness can
significantly increase the life expectancy of patients
and reduce the risk of hospitalization.
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Figure 2. Advantages of the initial strategy for organizing recording system for patients with HF with ejection fraction <50%.

Abbreviation: BNP — brain natriuretic peptide.

Proposed changes in federal statistical survey as
the main source of data on morbidity and mortality in
the Russian Federation

To take into account the prevalence of HF as
a complication of the underlying disease, changes
are proposed to the following forms of federal
statistical survey and forms of reporting medical
documentation (Figure 3):

— Form Ne 12 (approved by Rosstat order dated
November 22, 2019 Ne 679),

— Form Ne 14 (approved by Rosstat order dated
November 19, 2018 Ne 679),

— Form Ne 30 (approved by Rosstat order dated
December 30, 2019 Ne 830),

— Form Ne 066/u — statistical card of released
patient (approved by order of the Ministry of Health
of the Russian Federation dated December 30, 2002
Ne 413),

— Form Ne 25 — slip of an outpatient receiving
medical care (approved by order of the Ministry of
Health of the Russian Federation dated December
15, 2014 Ne 834).

Form Ne 12 contains information on the number
of diseases registered in patients living in the service
area of a medical organization, and is one of the
main sources of information on the morbidity in
the Russian Federation. Data on the prevalence of
certain types of CVD are entered in tables (1000,
2000, 3000, 4000). Form Ne 14 contains information
on the activities of departments of a medical
organization that provide inpatient health care. Data
on the prevalence of certain types of CVD requiring
inpatient treatment are entered in the table (2000).

In Forms Ne 12 and Ne 14 (tables 1000, 2000,
3000, 4000) it is proposed to add additional columns
containing information about EF — “less than 50%”,
“50% or more” or “not analyzed”. These columns
are filled in only in patients with the main diagnosis
of CvD (ICD-10 100-199) and reflect information
on the presence of a complication of the main
diagnosis in this group of patients. The method for

measuring EF is not regulated and it is assumed that
it is possible to enter the results of echocardiography
or other research methods. Form Ne 12 contains data
on the last value of EF within a year from the date of
registration of the disease, while in Form Ne 14 — on
the last value of EF within a year from the moment
of discharge from the hospital.

Form Ne 30 contains information about the
medical organization and reflects the number of
ultrasound examinations performed annually,
including in table 5115 — echocardiography.
It is proposed to add additional lines containing
information on the number of patients with detected
EF <50%, which will allow to indirectly estimate
the prevalence of HF in the population. However,
a more detailed study is possible only if changes are
made to Forms Ne 12 and Ne 14.

To implement the presented statistical
changes and conduct a thorough control over the
reliability of the data entered, it is proposed to
amend the following forms of reporting medical
documentation:

— Form Ne 066/u — statistical card of released
patient (approved by order of the Ministry of Health
of the Russian Federation dated December 30, 2002
Ne 413),

— Form Ne 25 — slip of an outpatient receiving
medical care (approved by order of the Ministry of
Health of the Russian Federation dated December
15, 2014 Ne 834).

— Form Ne 066/u contains information about
the ICD-10 main diagnosis code for each patient
who was in the hospital. Information on the presence
of HF and EF can be presented as a separate item
requiring completion, or as an additional column
in Table 26. It is advisable to provide a choice of 4
options (“50% and more” — 1, “less than 50%” — 2,
“not implemented” — 3, “not applicable” — 4). The
option “not applicable” is used if the main diagnosis
is not related to CVD, while in all other cases one of
the first three options should be selected.
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Table 1

Signal indicators for monitoring the system of medical care for heart failure

N2 Parameter

1 Proportion of registered
CVD cases with ejection
fraction <50% of all CVD
cases in the subject
of the Russian Federation

2  Prevalence of CVDs with EF
<50%

3 Proportion of patients who
died from CVDs with EF
<50% of all deaths from
CVDs in the subject
of the Russian Federation

4 Reduction of mortality from
CVD with EF <50%

5  Proportion of in-hospital
deaths from CVD with EF
<50% of all in-hospital
deaths from CVDs

6  Reduction of in-hospital
mortality in patients with
CVDs with EF <50%

7  Proportion of patients
with CVDs with ejection
fraction <50% under
dispensary monitoring

8 Influenza vaccination
coverage of CVD patients
with ejection fraction <50%

9  Pneumococcal vaccination
in patients with CVDs
with ejection fraction <50%

Estimation of method, unit of
measure

Number of identified patients

with CVD with EF <50% among all
registered patients with CVD in the
current year, %

Number of registered patients
with CVD with EF <50%, per 100
thousand population

at the beginning of the analyzed
period

The death rate from CVD with EF
<50% in the current year, of all
registered deaths from CVDs, %

Change in the number of deaths
from CVDs with EF <50%

in the current year (compared

to the previous year/same period

of the last year), from all registered
deaths from CVDs with EF <50%, %

Number of in-hospital deaths
from CVDs with EF <50%, of all
registered in-hospital deaths from
CVDs, %

Change in the number of patients
with CVDs with EF <50% who died
in the hospital in the current year,
from all hospitalized patients

with CVDs with EF <50% compared
to the previous year/same period
of the last year, %

Proportion of people with CVDs
with EF <50%, who are under
dispensary monitoring, who
received medical services in the
current year as part of dispensary
monitoring, of all patients with
CVDs with EF <50%, who are under
dispensary monitoring, %

Proportion of people with CVDs with
EF <50% who received influenza
vaccination in the current year,

from all patients with CVDs with EF
<50%, %

Proportion of people with CVDs
with EF <50% who received
pneumococcal vaccination

in the previous 5 years or

in the current year, from all patients
with CVDs with EF <50%, %

Target value

Will be figured out
after receiving
primary data

Will be figured out
after receiving
primary data

Will be figured out
after receiving
primary data

Decrease no
less than 1%
compared to the
previous year/
same period last
year

Will be figured out
after receiving
primary data

Decrease no

less than 5%
compared

to the previous
year/same period
of the last year,
correction is
necessary after
obtaining the
baseline value

No less than 80%

No less than 50%

No less than 50%

Explanation

Reflects the contribution of the highest
risk heart failure to the structure

of CVD morbidity — with reduced EF
(EF <50% is a predictor of unfavorable
outcomes)

Reflects the primary and general
incidence of CVD with EF <50%, and
indirectly — the effectiveness

of primary and secondary prevention
in groups of high and very high
cardiovascular risk

Reflects the contribution

to the structure of mortality from
CVDs of the CVD cohort with EF
<50% (highest risk groups)

Shows the effectiveness of the
organization of healthcare system
and dispensary monitoring of patients
with CVDs with EF <50% (highest risk
groups)

Demonstrates the contribution

of mortality in a cohort of CVD patients
with EF <50% (highest risk group)

to in-hospital mortality from CVDs

in general

A complex indicator reflecting the
effectiveness of both inpatient and
indirectly outpatient (late admission,
late hospitalization, therapy
ineffectiveness) stages of healthcare
for patients with CVDs with EF <50%
(highest risk groups)

Reflects the effectiveness of the
outpatient care to patients with CVDs
in terms of coverage of dispensary
monitoring of patients in the CVD
group with EF <50% (highest risk),
as well as the continuity of inpatient
and outpatient stages of treatment

Reflects the effectiveness

of the outpatient care to patients with
CVDs in terms of the implementation
of preventive measures on outcomes
in a cohort of CVD patients with EF
<50% (highest risk)

Reflects the effectiveness

of the outpatient care to patients

with CVDs in terms of the
implementation of preventive measures
on outcomes in a cohort of patients
with CVDs with EF <50% (highest risk)

Abbreviations: CVD — cardiovascular disease, RF — Russian Federation, EF — ejection fraction.
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— Form No 25 contains information on the
ICD-10 final diagnosis code of each outpatient. It
is advisable to provide information on the presence
of HF as an additional item to be filled out. For
example, immediately after information about the
nature of the injury, there may be information about
EF in patients with CVDs (ICD-10 100-199). In
this case, the choice from the previously described 4
coding options is also discussed.

The introduction of the presented changes (Form
Ne 066/u and Form Ne 25) will allow the formation
of measures for independent control over the quality
of entering statistical data, and will also provide tools
for the quick and correct collection of the necessary
information about HF. This will allow the services of
the territorial fund of compulsory medical insurance
to conduct independent accounting and control
of HF prevalence in the region. Isolated changes
in the forms of federal statistical survey without
the formation of available tools for collecting the
required information can lead to the receipt of
distorted data.

Monitoring the prevalence and outcomes in pati-
ents with heart failure

Isolation and registration of groups of patients
with CVDs and EF <50% provides an opportunity
to assess the prevalence of HF with reduced and
mid-range EF (<50%) in each subject of the Russian
Federation and use these data to calculate indicators
characterizing the system of healthcare for this
category of patients.

Despite prescribing effective drugs for the survival
of high-risk patients is the main strategy for reducing
cardiovascular mortality, and HF in particular, the
assessment of the quality of drug therapy by the
frequency of use of recommended drug classes and
the percentage of achieving target doses is limited
by the need registration of personal data of patients
(hemodynamic status, renal function, comorbidities,
contraindications), currently unavailable. Similar
restrictions apply to the recording of the number of
performed high-tech treatments for HF, since they
are recommended for patients with a life expectancy
of more than 1 year with persistence of HF symptoms
while taking maximum tolerated doses of drugs for 3
months. Accounting for these parameters requires an
expert assessment.

At the initial stage, monitoring of the indicators
listed in Table 1 is proposed as signal indicators for
assessing the system of healthcare for HF.

Assessment of the mortality rate in patients with
CVDs and ejection fraction <50% in a specific medical
institution and at the regional level may reflect the
possibilities and effectiveness of the use of drug therapy
and mechanical circulatory support, extracorporeal
membrane oxygenation, renal replacement therapy,

multidisciplinary team work with the involvement
of related specialists for determining tactics in non-
standard and difficult cases.

An effective system for the identification and
long-term follow-up of patients with HF in primary
care institutions, including the implementation of
seamless management with continuity of healthcare
between inpatient and outpatient stages, timely
identification of patients with HF and admission to
dispensary observation, are of decisive importance
in strategies to reduce mortality [23, 24]. The
implementation of a similar model in the Russian
Federation, compared with standard management,
was associated with a 21,2% reduction in 2-year
all-cause mortality risk [25]. Vaccination programs
require active attention, including educational work
with patients. The results of actual clinical practice
and observational studies indicate the possibility
of reducing the risk of all-cause death by 20%
due to influenza and pneumococcal vaccination
in patients with HF. In Denmark (n=134048),
annual influenza vaccination of patients with HF
was accompanied by a 19% reduction in the risk
of death [26]. The results of a meta-analysis of
7 observational studies (n=163756) indicate that
pneumococcal vaccines are associated with a 22%
reduction in the death risk in patients with CVD,
including HF, or with a very high risk of their
development. Currently, RCTs are being conducted
to assess the severity of the effect of influenza
and pneumococcal vaccination [27]. However, the
available data made it possible to include these
strategies in the European and American guidelines
for the diagnosis and treatment of HF. According
to Russian guidelines, influenza and pneumococcal
vaccination is recommended for all patients with HF
(in the absence of contraindications) to reduce the
risk of death [10].

Conclusion

Data on the epidemiology of HF in the Russian
Federation are limited. The increase in the prevalence
and potential contribution of HF to mortality pattern
emphasize the social and economic significance
of the problem, the monitoring of which is not
possible without creating a current epidemiological
picture by recording and collecting official statistical
information. The cumulative assessment of HF
prevalence (ICD-10 coding and EF <50%), as well as
the calculation of integral indicators characterizing
the healthcare system at all stages is a promising
direction for implementation of the federal project
on the prevention of cardiovascular diseases and
control of achieved targets.

Relationships and Activities: none.

52



CLINICAL AND INVESTIGATIVE MEDICINE

. 2020 Clinical

References

Ezekowitz JA, Kaul P, Bakal JA, et al. Declining in-hospital mortality
and increasing heart failure incidence in elderly patients with
first myocardial infarction. J Am Coll Cardiol. 2009;53(1):13-20.
doi:10.1016/j.jacc.2008.08.067.

GBD 2017 Disease and Injury Incidence and Prevalence Collaborators.
Global, regional, and national incidence, prevalence, and years
lived with disability for 354 diseases and injuries for 195 countries
and territories, 1990-2017: a systematic analysis for the Global
Burden of Disease Study 2017. Lancet. 2018;392(10159):1789-858.
doi:10.1016/S0140-6736(18)32279-7.

Groenewegen A, Rutten FH, Mosterd A, Hoes AW. Epidemiology
of heart failure. Eur J Heart Fail. 2020;22(8):1342-56. doi:10.1002/
ejhf1858.

Federal State Statistics Service, https://rosstat.gov.ru/, nata
obpatienuns 21.10.2020

Fomin IV. Chronic heart failure in Russian Federation: what do we
know and what to do. Russian Journal of Cardiology. 2016;(8):7-13.
(In Russ.) doi:10.15829/1560-4071-2016-8-7-13.

Belenkov YuN, Mareev VYu, Ageev FT, et al. The true prevalence of
CHF in the European part of the Russian Federation (hospital stage).
Zhurnal serdechnaya nedostatochnost. 2011;12,2:63-8. (In Russ.)
Mamas MA, Sperrin M, Watson MC, et al. Do patients have worse
outcomes in heart failure than in cancer? A primary care-based
cohort study with 10-year follow-up in Scotland. Eur J Heart Fail.
2017;19(9):1095-104. doi:10.1002/ejhf.822.

Magnussen C, Niiranen TJ, Ojeda FM, et al. Sex-specific epidemiology
of heart failure risk and mortality in Europe: results from the
BiomarCaRE Consortium. JACC Heart Fail. 2019;7:204-13.

Jones NN, Roalfe AK, Adoki |, et al. Survival of patients with chronic
heart failure in the community: a systematic review and meta-analysis.
Eur J Heart Fail. 2019;21:1306-25.

practice guidelines for Chronic heart failure.
Russian Journal of Cardiology. 2020;25(11):4083. (In Russ.)
doi:10.15829/1560-4071-2020-4083.

. Arutyunov AG, Dragunov DO, Arutyunov GP, et al. First Open Study of

Syndrome of Acute Decompensation of Heart Failure and Concomitant
Diseases in Russian Federation: Independent Registry ORAKUL on
behalf of the study group. Kardiologiia. 2015;55(5):12-21. (In Russ.)

. «Passport of the national project «Healthcare». (In Russ.) http://www.

consultant.ru. (12 Oct 2020).

. Branca L, Sbolli M, Metra M, Fudim M. Heart failure with mid-range

ejection fraction: pro and cons of the new classification of Heart
Failure by European Society of Cardiology guidelines. ESC Heart Fail.
2020;7(2):381-99. doi:10.1002/ehf2.12586.

. Lam CSP, Voors AA, Piotr P, et al. Time to rename the middle child of

heart failure: heart failure with mildly reduced ejection fraction. Eur
Heart J. 2020;41(25):2353-5. doi: 10.1093/eurheartj/ehaa158.

. Béhm M, Bewarder Y, Kindermann I. Ejection fraction in heart

failure revisited- where does the evidence start? Eur HeartJ.
2020;41(25):2363-5. doi:10.1093/eurheartj/ehaa281.

. Obokata M, Kane GC, Reddy YN, et al. Role of Diastolic Stress Testing

in the Evaluation for Heart Failure With Preserved Ejection Fraction:
A Simultaneous Invasive-Echocardiographic Study. Circulation.
2017;135(9):825-38. doi:10.1161/CIRCULATIONAHA.116.024822.

17.

20.

21.

22.

23.

24,

25.

26.

27.

Reddy YNV, Carter RE, Obokata M, et al, Evidence-Based
Approach to Help Guide Diagnosis of Heart Failure With Preserved
Ejection Fraction. Circulation. 2018;138(9):861-70. doi:10.1161/
CIRCULATIONAHA.118.034646.

. Pieske B, Tschope C, de Boer RA, et al. How to diagnose heart failure

with preserved ejection fraction: the HFA-PEFF diagnostic algorithm:
a consensus recommendation from the Heart Failure Association
(HFA) of the European Society of Cardiology (ESC). Eur J Heart Fail.
2020;22(3):391-412. doi: 10.1002/ejhf1741.

. Selvaraj S, Myhre PL, Vaduganathan M, et al. Application of Diagnostic

Algorithms for Heart Failure With Preserved Ejection Fraction to
the Community. JACC Heart Fail. 2020;8(8):640-53. doi:10.1016/j.
jchf.2020.03.013.

Kapton-Cieslicka A, Laroche C, Crespo-Leiro MG, et al; Heart Failure
Association (HFA) of the European Society of Cardiology (ESC)
and the ESC Heart Failure Long-Term Registry Investigators. Is
heart failure misdiagnosed in hospitalized patients with preserved
ejection fraction? From the European Society of Cardiology — Heart
Failure Association EURObservational Research Programme Heart
Failure Long-Term Registry. ESC Heart Fail. 2020;7(5):2098-112.
doi:10.1002/ehf2.12817.

Stewart S, Playford D, Scalia GM, et al; NEDA Investigators. Ejection
Fraction and Mortality: A Nationwide Register Based Cohort Study
of 499,153 Women and Men. Eur J Heart Fail. 2020. doi:10.1002/
ejhf.2047.

Wehner GJ, Jing L, Haggerty ChM, et al. Routinely reported ejection
fraction and mortality in clinical practice: where does the nadir of
risk lie? European Heart Journal. 2020;41(12):1249-57. doi:10.1093/
eurheartj/ehz550.

Shlyakhto EV, Zvartau NE, Villevalde SV, et al. Implemented models
and elements for heart failure care in the regions of the Russian
Federation: prospects for transformation into regional cardiovascular
risk management systems. Russian Journal of Cardiology.
2020;25(4):3792. (In Russ.) doi:10.15829/1560-4071-2020-4-3792.
Shlyakhto EV, Zvartau NE, Villevalde SV, et al. Cardiovascular risk
management system: prerequisites for developing, organization
principles, target groups. Russian Journal of Cardiology.
2019;24(11):69-82. (In Russ.) doi:10.15829/1560-4071-2019-11-
69-82.

Vinogradova NG. The prognosis of patients with chronic heart failure,
depending on adherence to observation in a specialized heart failure
treatment center. Kardiologiia. 2019;59(10S):13-21. (In Russ.)
doi:10.18087/cardio.n613.

Modin D, Jgrgensen ME, Gislason G, et al. Influenza vaccine in
heart failure: cumulative number of vaccinations, frequency, timing,
and survival: a Danish Nationwide Cohort Study. Circulation.
2019:139:575-89. doi:10.1161/CIRCULATIONAHA.118.036788.
Antunes MM, Duarte GS, Brito D, et al. Pneumococcal vaccination in
adults at very high risk or with established cardiovascular disease:
systematic review and meta-analysis. European Heart Journal —
Quality of Care and Clinical Outcomes, qcaa030, doi: 10.1093/ehjgcco/
gcaa030.

53



