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PREVALENCE OF HEART FAILURE IN A MEGALOPOLIS

To assess the prevalence of heart failure (HF) in St. Petersburg from 2019 through 2021 based on

Medical records of 146912 patients with HF who were managed in St. Petersburg from 2019 through
2021 were analyzed. Prevalence of HF was assessed using a standard ICD-101 50.x code for this disease.
Also, expanded HF coding was used with ICD-10 codes 109.9, 111.0, I13.0, 113.2, 125.5, 142.0, I42.9,
143.0, 143.1, 143.8, 142.5, 142.7, and 142.8. An additional analysis was performed for mortality from

From 2019 through 2021, the number of both male and female patients with HF increased by 18.14%.
The greatest number of HF patients was in the age group of 75-89 years in 2019-2020 and 60-74
years in 2021, with females prevailing. The HF incidence increased in the age group of 45-59 years
with a peak morbidity at age of 60-74 for men and 75-89 for women, which was consistent with the
life expectancy of each gender. The expanded coding allowed a more complete presentation of HF
prevalence and also to take into account patients with HF caused not only by myocardial infarction or
acute cardiac pathology but also by rheumatic heart disease, arterial hypertension, myocarditis, and
cardiomyopathies. Cardiovascular mortality significantly increased by 20.1% during the period from
2019 through 2021. The HF prevalence for deceased patients also was steadily increasing during 3
years. Analysis of associated pathology in HF patients revealed, in most cases, hypertension, ischemic

The increase in HF prevalence and mortality draws attention and calls for managing measures to
change the current situation in health care. A registry is required to characterize a typical patient with
HF and to present an unbiased picture of HF prevalence. It is also necessary to develop programs for
outpatient follow-up of patients in this category and for providing current, highly effective medicines.
Education of patients and improving the knowledge of therapists in diagnosis and treatment of HF are
most relevant for enhancing the quality and duration of patients’ life and for reducing the number of
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he incidence of heart failure (HF) progressively increa-
Tses worldwide, which is associated with achievements
in the treatment of the main diseases causing this pathology,
such as hypertensive heart disease (HHD), ischemic heart
disease (IHD), myocardial infarction (MI), atrial fibrillation,
as well as the successful treatment of the syndrome itself.
According to official statistics, the total population of in the
Russian Federation was 146,171 thousand people in 2020,
including 67,848 thousand men, 78,323 thousand women,
81,881 thousand working-age people. Mean life expectancy
was 71.54, 66.49, and 76.43 years for the total population,
men, and women, respectively [1]. The prevalence of
chronic heart failure (CHF) was 8.2% in the general
population and was 3.1% had severe clinical manifestations
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[2]. Thus, given available statistical data, we can assume
that there were 11,693 thousand patients with CHF in the
Russian Federation in 2020, including 4,385.1 thousand
patients with CHF of higher functional class and severe
clinical manifestations.

In 2020, total mortality amounted to 2,138.6 thousand
cases, of which 938.5 thousand were due to circulatory
diseases. The number of deaths due to circulatory diseases
in active working age (16-59-year-old men and 16-54-year-
old women) was 167.9 per 100 thousand people; 268.4 per
100 thousand men, 58.1 per 100 thousand women [1].

The social and economic damage caused by HF
was presented in the article by academician of RAS
O.M. Drapkina et al. «Social and economic damage caused
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by chronic heart failure in the Russian Federation» [3].
The authors took into consideration the costs of medicine
provision, the cost of hospital treatment, disability social
benefits, and the damage associated with the death of
patients. Total costs amounted to 81.86 billion rubles, of
which medical costs were 18.6 billion rubles, including 13.7
billion rubles spent on hospital treatment of patients. Direct
non-medical costs (social benefits, disability pensions)
amounted to 47.1 billion rubles, and indirect costs caused
by the death of active-working-age patients were 16.2 billion
rubles. The costs associated with care giving to patients with
heart failure was calculated additionally and amounted to
72.4 billion rubles. The data obtained were based on the
results of the EPOCH-CHS trial and medical registers —
REKVAZA (Ryazan), REKVAZA FP (Kursk), REKVAZA
FP (Moscow), REKVAZA FP (Yaroslavl), REGION-PO
(Ryazan), REGIONLD (Ryazan), REGION-Moscow and
REGATA (Ryazan).

However, the published data and applied registers do
not capture the actual clinical situation associated with the
prevalence of HF. There is no generally accepted all-Russian
register of HF patients, which could show the true picture of
this disease.

Objective

Analyze the prevalence of HF in St. Petersburg and
evaluate the health care burden of this category of patients
from 2019 to 2021.

Material and methods

The study was conducted using the database of the St.
Petersburg State Information System «Regional fragment of
the unified state health care information system>. Medical
records (n = 146,912) included in the registry system in 2019~
2021 were selected. The study included patients from 18 years
and older with HF of any origin. In this article, the term HF
combines cases of chronic HF and acute decompensated HF.
The prevalence of the disease was assessed by patients who
were assigned a serial number rather than by medical care
encounters. All patients signed a standard form of consent of
the data subject. The prevalence of HF was estimated based on
the standard ICD-10 code 150.x. Moreover, advanced heart
failure coding was used: ICD-10 subcodes 109.9, 111.0, 113.0,
113.2,125.5,142.0,142.9,143.0, 143.1, 143.8, 142.5, 142.7, 142.8.
An additional analysis of the cardiovascular mortality in general
and due to HF in particular was carried out (n = 192,133). The
study was performed following of the Declaration of Helsinki.

Results

The demographic composition of the St. Petersburg
population was as follows in 2019-2021. In 2019, the total
population of St. Petersburg [4-6] was 5,383,890 people,
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including 2,437,926 men and 2,945,964 women. The age
distribution showed the predominance of the male population
in the under-working-age and working-age group with a sharp
decrease in the number of men in the over-working-age group,
which included more women (Figure 1). However, women’s
life expectancy is much higher than that of men, which is 79.85
and 71.34 years, respectively. In 2020, there was an increase
in the St. Petersburg population to 5,398,064 people, which
was 0.26%, and it was 5,384,342 people in 2021. The annual
mortality tended to increase: 53,025 people died in 2019,
66,468 people in 2020, and 72,640 people in 2021, i.e., 3-year
mortality increased by 36.99%.

Thus, based on the data obtained from the EPOCH-
CHEF trial [2], in which the prevalence of CHF in the general
population was 8.2%, and the number of patients with severe
clinical manifestations was 3.1%, then the absolute number of
patients with HF would be 441,651 of whom 166,914 patients
would have severe clinical manifestations.

However, an analysis of the database of patients with HF
based on the standard ICD-10 code I50.x showed the following
results. In 2019-2021, there was an 18.14% increase in the
number of patients (male and female) with HF (Figure 2). The
largest number of patients was registered in the age group of
75-89 years old in 2019-2020 and the group of 60-74 years
old in 2021, with more female patients than male patients. The
incidence of HF increases in the group of 45-59 years old with
a peak incidence among 60—74-year-old men and 75-89-year-
old women, which is natural given the mean life expectancy
of each sex (Figure 3). This trend continued throughout the
observation.

However, when advanced coding is used, the prevalence
of this disease is larger than when data are analyzed using the
standard ICD-10 code IS0. The number of patients with this
code was 52,949 in 2019.In 2020-2021, the number of patients
tended to decrease to 46,857 and 47,106, respectively. The
age distribution of patients showed the highest prevalence
in the 60-74 year old group, and the peak incidence was at
the age of 45-59 years (Figure 4). Advanced coding allows
revealing the most complete picture of the prevalence of HF
and takes into consideration patients with HF caused by
rheumatic heart disease, arterial hypertension, myocarditis, and
cardiomyopathies as well as MI or acute cardiac pathology.

Thus, our findings do not match the calculated expected data
from the EPOCH-CHS register. It can be assumed that there
are much more patients with HF than shown in the figures. HF
is not an underlying in most of them and is not coded by health
care providers, some of these patients do not seek medical care
and are not aware of their disease.

Cardiovascular mortality tended to increase in 2019-2021.
The increase was 20.1% (31,041 people died due to CVDs
in 2019, 37,846 people — in 2020, 37,279 people — in 2021).
The analysis of mortality due to HF (150.x) had contradictory
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Figure 1. Demographic composition of the population of St. Petersburg from 2019 to 2021
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Figure 2. Prevalence of heart failure in St. Petersburg from 2019 to 2021
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results, which was probably due to the peculiarity of coding,
since HF is considered a complication of the underlying
disease and is not considered in most cases as the underlying
cause. At the same time, the assessment of mortality due to
HF (advanced coding) has a revealing finding. In 2019-2021,
there was a significant increase by 101.7%, which may be due
to lower availability of medical care for this category of patients
in the COVID-19 setting. Assessment of the incidence of HF
in deceased patients showed a steady increase in 3 years. The
increase was 129.4% (CHF 150.x was diagnosed in 4,277
patients in 2019 and 9,812 patients in 2021). The data are
shown in Figure S.

The analysis of combined pathology in patients with HF
(both standard and advanced coding) was performed. The
presence of HHD, IHD, cerebrovascular diseases, diabetes
mellitus prevailed in most cases (Table 1 and Table 2).

The analysis of the health care burden was conducted
using the standard code I50.x. The total frequency of hospita-

S2

lizations for HF was 2.29%o, 3.37%o, and 3.71%o in 2019,
2020, and 2021, respectively. The number of outpatient visits

recorded in 2019 was 130,680 and decreased to 114,348 in

2020, which can be attributed to the COVID-19 pandemics

and restricted access to outpatient clinics due to the strict anti-
epidemic regime. As the situation stabilized and restrictions

were lifted, the number of visits to outpatient clinics increased

to 157,698 in 2021. Thus, the appealability increased by
20.67%. Analysis of the number of ambulance calls showed

the following changes: 16,282 calls (using the standard ICD-
10150.x code) were recorded in 2019, this indicator increased

t0 25,811 calls in 2020, which is an 58.52% increase. The result
can be explained by fewer visits to the outpatient clinics due

to the strict anti-epidemic regime and the need for specialized
medical care. In 2021, the number of ambulance calls

decreased 23,111 cases (~10.46%). The analysis of the health
care burden using advanced heart failure coding had a similar
structure (Figure 6).
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Figure 3. Prevalence of heart failure according to age based on the standard ICD-10 code I50.x, in St. Petersburg from 2019 to 2021
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Figure 4. Prevalence of heart failure according to age based on the advanced heart failure coding, in St. Petersburg from 2019 to 2021
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Discussion

The incidence HF increases progressively. According
to the results of the analysis of the current situation, the
number of patients observed in the primary health care
setting and treated in hospitals consistently increases. Above
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all, this may be due to longer life expectancy of patients with
CVDs, associated with the improved quality of medical care,
including high-tech medical care, and also to more effective
drug therapy, which is increasingly used in this category of
patients.
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Figure 5. Death rate in St. Petersburg from 2019 to 2021
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Figure 6. Health care burden in St. Petersburg from 2019 to 2021
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The current profile of a patient with HF can be presented
by the following characteristics. Female patients prevail over
male patients. The peak incidence falls on the age of 60-74
years in male patients and 75-89 years in female patients.
In most cases, patients have concomitant pathology: IHD,
HHD, cerebrovascular diseases, diabetes mellitus, obesity,
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chronic obstructive pulmonary disease. At the same time,
every such patient required a mean of one ambulance call
and hospitalization and up to 6 visits in the outpatient
clinics within a year. Assessment of the prevalence of HF in
deceased patients showed a steady increase in 3 years. The
increase was 129.4% (CHF 150.x was diagnosed in 4,277
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Table 1. Combined pathology among patients
with heart failure (standard coding)

Combined pathology ICD-10 2019 2020 2021
Patients with HF (standard coding) 22150 23795 26168
110-115 Hypertensive diseases 14604 15312 15971
120-125 Ischemic heart diseases 16314 17626 19551
132 Pericarditis 6 S S
139 Endocarditis 6 7 9
141 Myocarditis 1 2 8
143 Cardiomyopathy 121 80 42
160-169 Cerebrovascular diseases 11052 11855 13041
E00-E07 Disorders of thyroid gland 2141 1742 2062
E10-E14 Diabetes mellitus 3999 4415 5185
E65-E68 Obesity 1063 1108 1284
]4?4 Chronic obstructive pulmonary 1255 1290 1375
disease
J45 Asthma 793 719 934

patients in 2019 and 9,812 patients in 2021). This situation
may be due to reduced availability of medical care in patients
of the observed category in the COVID-19 setting, which
is indirectly confirmed by fewer outpatient visits and more
ambulance calls resulting from the conversion of medical

hospital.

Conclusion

In conclusion, it should be noted that the management of
patients with heart failure should be regular and systematic,
using all up-to-date methods of examination and treatment,
primarily at the outpatient stage. The main directions
include increasing patient compliance, for which it is
necessary to develop follow-up care of this contingent and
preferential provision with modern drugs. It is necessary to
develop and implement a management program for patients
with heart failure in medical facilities of St. Petersburg in
order to achieve this objective. Good example is emerging
from the work of the Russian register PRIORITET-CHF,
the objective of which is to study the epidemiology and
clinical and demographic characteristics of patients with
heart failure, and to assess treatment and its compliance with

Table 2. Combined pathology among patients
with heart failure (advanced coding)

Combined pathology ICD-10 2019 2020 2021
Patients with HF (advanced coding) = 52949 46857 47106
110-115 Hypertensive diseases 43437 36724 34849
120-125 Ischemic heart diseases 29181 26544 27399
130-152 Other forms of heart disease ~ 27710 28593 = 31424
132 Pericarditis 7 S 7
139 Endocarditis 9 8 9
141 Myocarditis 6 7 13
143 Cardiomyopathy 192 156 94
148 Atrial fibrillation 7152 7045 6916
160-169 Cerebrovascular diseases 23681 20783 20842
E00-E07 Disorders of thyroid gland 6426 4373 4632
E10-E14 Diabetes mellitus 8323 7590 8023
E65-E68 Obesity 2902 2290 2301
_]4?4 Chronic obstructive pulmonary 1923 1878 1914
disease
J4S5 Asthma 180S 1423 1572

the clinical guidelines. It is necessary to develop new rate of
the territorial compulsory medical insurance fund for the
treatment of patients with heart failure. All these measures
will help to fulfill the decree of the President of the Russian
Federation No. 474 «On the national development goals
of the Russian Federation for the period up to 2030>» as of
July 21, 2020, the main tasks of which are to reduce the all-
cause mortality of the population to 11.5 cases per 1,000 of
population and increase life expectancy to 78 years.
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