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ANALYSIS OF MORTALITY AMONG PATIENTS
SUFFERING FROM HEART FAILURE,
USING THE EXAMPLE OF A MEGALOPOLIS

A.V. Koltsov, V.V. Tyrenko, V.A. Kachnov

Kirov Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The medical documentation (n = 146912) introduced into the system “Regional fragment of the unified state information sys-
tem in the field of healthcare” of Saint Petershurg for 2019-2021 was analyzed. To evaluate the mortality of patients due to
heart failure, all deceased patients from 2019 to 2021 in Saint Petersburg (n = 192133) were taken as a basis, and based on
a thorough study of medical documentation, patients who died from cardiovascular diseases and because of heart failure
were singled out separately. The total mortality from all causes in Saint Petersburg in 2019 was 53025 people; in 2020, 66468
people; and in 2021, 72640 people. The analysis of mortality due to cardiovascular diseases from 2019 to 2021 showed an
upward trend of 20.1% over the 3-year period of data analysis. When analyzing the prevalence of heart failure among deceased
patients, an increase of 129.4% was noted over this period. The obtained results of the prevalence, mortality, and mortality of
patients due to heart failure on the example of a megalopolis are the most relevant at the current time; they indicate a steady
increase in the number of patients suffering from heart failure with an increase in the burden on the city's healthcare system.
Simultaneously, there is insufficient continuity in the provision of medical care to patients suffering from heart failure, which is
because of not only a shortage of medical personnel at all stages of medical care but also insufficient compliance of patients
who either do not want to be treated or cannot continue treatment. Moreover, a significant disconnect was found in the conti-
nuity of medical care at the stages of pre-hospital and hospital treatment, as well as further outpatient follow-up of patients
suffering from heart failure in the metropolis. All this leads to a significant increase in the mortality and mortality of patients
suffering from heart failure, despite all the existing modern effective drug therapies. It appears critical to create a unified reg-
ister platform for recording patients with heart failure, which will allow for a more accurate understanding of epidemiological
aspects, the solution of which will improve the quality of medical care, identify the need for the crucial medicines, and reduce
mortality, and mortality rates due to heart failure.
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AHAJIU3 NETAJIbHOCTU CPEN NALMEHTOB,
CTPAQAKOLWMKUX CEPAEYHOU HEAOCTATOYHOCTDbIO,
HA NPUMEPE MEIANOJIUCA

A.B. Konbuos, B.B. Teipenko, B.A. KauHoB

BoeHHo-MeauumHcKas akapgemus umenmn C.M. Kuposa, Cankr-leTepbypr, Poccus

Pe3sioMe

lpoaHanu3upoBaHa MeAMUMHCKas [OKyMeHTauma (n = 146 912), BBefieHHass B cucTeMy «PervoHanbHbIi  dpar-
MEHT €eAMHON TroCyAapCTBEHHOW MHGOPMaUMOHHOM cucTeMbl B cdepe 3apaBooxpaHeHus» T. CaHkT-lleTepbypr 3a
2019-2021 rr. ina aHanu3a CMEPTHOCTM MaUMEHTOB NO NPUYMHE CEpAEYHOM He[OCTaTOYHOCTM 33 OCHOBY ObliK B3ATHI BCE
yMepLume naumenTbl 3a nepuog ¢ 2019 no 2021 r. B CaHkT-Ietepbypre (n = 192 133) 1 Ha ocHOBe TLLATENLHOTO M3Y4eHUS
MeJMLIMHCKOM JOKYMEHTaLUMM OTAENbHO BblLeNeHbl NaLuMeHThl, yMepLuue no npuunHe CepLeyHo-COoCYAMCTbIX 3aboneBaHuit
B LIEJIOM U M0 NpUYMHE CEpAEYHOI HeA0CTaTOYHOCTM B YacTHocTU. 06Liasn cMepTHOCTb OT Beex npuumnH B CaHKT-[eTepbypre
B 2019 r. coctaBuna 53 025 yenoBek, B 2020 r. — 66 468 yenosek, B 2021 r. — 72 640 yenoBeK. AHanu3 cMepTHOCTM
no NpU4MHe ceprevHo-cocyamcThix 3aboneBaHui 3a nepuof ¢ 2019 no 2021 r. nokasan TeHaeHumMo K pocty Ha 20,1 %
33 3-neTHuiA nepuof aHanu3a AaHHbIX. [pyU aHanu3e pacnpocTpaHEHHOCTU CEpAEYHOM He[O0CTaTOMHOCTU Cpefu YMepLUnX
NauMeHTOB 3a [aHHblii nepuof BpemeHu oTMedeH pocT B 129,4 %. [lonyueHHble pe3ynbTaThl pacnpoCcTpaHeHHOCTH,
NeTanbHOCTM M CMEPTHOCTW MaUMeHTOB MO MPUYMHE CepPLEeYHOM HeLO0CTaTONHOCTM Ha MpUMepe Merarnonivca SBAsioTCs
Haubonee aKTyalbHbIMM Ha HAcTOSILLEe BPEMS, OHU CBMAETENbCTBYIOT O HEYK/IOHHOM pOCTE KONIMYEeCTBa MaLMEHTOB,
CTPafaloLLMX CepAeYHON He[OCTaTOUYHOCTLI0, C YBEJIMYEHMEM HArpy3KM Ha CUCTEMY 3[paBooxpaHeHus ropoga. lpu 3toM
MMeeT MEeCTO He[0CTaTOYHas NMPeeMCTBEHHOCTb B OKa3aHUM MeAMLMHCKOW NOMOLM NauuMeHTaM, CTpajaloliuM CepLeyHom
He0CTaTOYHOCTbIO, UTO He TOJBKO ABNSETCA HeAopaboTKOM MeAMLMHCKOrO NepcoHasna BCex 3TarnoB 0Ka3aHUs MeAULIMHCKON
MOMOLLM, HO U HE[OCTAaTOMHOM KOMMIAEHTHOCTLIO MALMEHTOB, KOTOpbLIE SIMBO He XOTAT, MBO N0 TEM MM MHBIM NPUYMHAM
He MOryT MPOAOIIKATL NeunTbes. TakKe BbISIBIEHO 3HaUMTENbHOE pa3obLleHne NpeeMCTBEHHOCTM OKa3aHUs MeMLMHCKON
MOMOLLM Ha 3Tanax AO0rocnuTanbHOr0 M FOCMUTaNbHOTO JIeYeHUs, @ TakKe AanbHeiwero ambynatopHoro HabmopeHus
NaLMeHTOB, CTPajAIoLLMX CepAEYHON HEJ0CTAaTOYHOCTIO, B Meranonuce. Bce aTo npuBoauT K 3HAUUTENBHOMY POCTY NeTaslb-
HOCTU M CMEPTHOCTM NALMEHTOB, CTPALAlOLLMX CEPAEYHON HEAOCTAaTOYHOCTBI0, HECMOTPSA Ha BCE CYLLECTBYHILUME COBPEMEH-
Hble 3(deKTMBHbIE MeAMKAMEHTO3Hble cxeMbl Tepanuu. [lpefcTaBnsetcs HeobXoAMMbIM CO3[aHWe efMHOI PerucTpoBoi
nnaropMbl yyeTa NaLMeHTOB, CTPafaloLLMX CepAeyHoi HefoCTaTOYHOCTbI, KOTOpas Mo3BOSUT Bosiee TOYHO MOHATL 3MM-
AEMWOJIOTMYECKWE aCMeKTbl, PeLLeHNe KOTOPbIX MO3BOMUT YYYLWWTb KAaYecTBO OKa3aHWs MeOULMHCKOW MOMOLLY, BbiSIBUTL
noTpebHOCTb B HEODXO[MMBIX NEKapCTBEHHbIX MpenapaTtax U CHU3UTb MOKasaTenu NeTanbHOCTU U CMePTHOCTU MO NpUYUHE
CepAEeYHOM Hel0CTaTO4YHOCTH.

KnioueBble crnoBa: cepaevyHasa HepocTtaTtoO4yHOCTb; CepAedyHo-CoCcyaucTbie 3aboneBaHus; CMEepPTHOCTb; N1eTallbHOCTb;
KOMOP6M}J,HaH MaToNIorus; Ka4ecTBO OKa3aHUs MeAMLMHCKON NMOMOLLIM; KOEYHbIN d)OH}J,; HOBaA KOPOHaBUpPYCHaA VIH(bEKLI,VIH.
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BACKGROUND

Heart failure (HF) is becoming a relevant problem over
the past decade. Despite this, the Russian literature presents
limited information on the prevalence, lethality, and mortality
rate of HF. This is largely due to the insufficient development
of registries for such patients, which are used not only to
record the prevalence, lethality, and mortality rate but also
to evaluate the implementation by the medical staff of
clinical recommendations for the treatment of such patients,
efficiency and adherence to therapy, and continuity of medical
care at various stages.

According to the latest Russian publications, HF affects
8.2% of the general population, and 3.1% of the patients
exhibit severe clinical manifestations [1]. Considering
the results of Russian epidemiological studies, HF affects 7%
of the general population, of which 4.5% have clinically severe
HF, increasing from 0.3% in individuals aged 20-29 years old
to 70% in patients aged > 90 years [2-4]. However, these
data are outdated and do not reflect the current state of
the problem, and the results of modern large all-Russian
multicenter studies on the prevalence of HF have not yet
been published. The PRIORITET-HSN study is currently
being performed, where approximately 20 000 patients with
HF from 50 Russian regions are planned to be included.
The study started on December 23, 2020, and ended on
December 31, 2023.

Previously, we analyzed the prevalence of HF in
St. Petersburg and assessed the burden of the patients
from 2019 to 2021 [5]. The prevalence of HF was assessed
by collecting information from the database of the State
Information System of St. Petersburg “Regional fragment of
the unified state information system in the field of healthcare”
based on the standard ICD-10 code 150.x. The expanded
coding of HF was also used, namely, ICD-10 codes | 09.9,
110, 1 13.0, 1 13.2, | 25.5, | 42.0, | 42.9, | 43.0, | 43.1, |
43.8, 1 42.5, 1 42.7, and | 42.8. In addition to assessing
the prevalence, the mortality rate due to HF was analyzed
over a similar time.

This study aimed to analyze the prevalence of and
mortality from HF using data from a city (St. Petersburg)
from 2019 to 2021.

MATERIALS AND METHODS

The study was conducted using the database of the State
Information System of St. Petersburg “Regional fragment of
the unified state information system in the field of healthcare”.
To assess the prevalence of HF in St. Petersburg, medical
documentation (n = 146.912) entered into the registry system
in 2019-2021 was extracted and comprehensively analyzed.
The study included patients who had HF of any etiology and
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were at least 18 years of age. In this study, HF referred to
patients with chronic HF and those with acute decompensated
HF. In addition, to analyze the HF-related mortality rate,
data of all patients who died between 2019 and 2021 in
St. Petersburg (n = 192,133) were taken as reference, and
based on a thorough study of medical documentation, patients
who died due to cardiovascular diseases (CVD) in general
and HF in particular were selected. Standard descriptive
statistical methods were used. This study was conducted in
accordance with the principles of the Declaration of Helsinki.

RESULTS AND DISCUSSION

In total, in St. Petersburg, 53 025 patients died from all
causes in 2019, 66 468 patients in 2020, and 72 640 patients
in 2021. An analysis of CVD-related mortality from 2019
to 2021 showed an upward trend of 20.1% in 3 years
(31 041 patients in 2019, 37 846 patients in 2020,
37 279 patients in 2021). Moreover, HF-related mortality
rate showed a significant increase of 101.7% using expanded
coding. This result may be due to the realities of providing
medical care during the COVID-19 pandemic. In the analysis
of HF prevalence among patients who died over this period,
a significant increase of 129.4% was noted (CHF 150.x was
registered in 4277 patients in 2019 and 9812 patients in
2021). Data are presented in Figure 1. Thus, the prevalence
data of HF-related mortality in St. Petershurg were 46.3 per
100 000 populations in 2019, 86.7 per 100 000 populations in
2020, and 81.5 per 100 000 populations in 2021.

Subsequently, an analysis of the mortality rate of patients
hospitalized due to HF in city hospitals was performed,
where the mortality rate was considered during the first
day of hospitalization and then after 1, 3, 6, and 12 months
thereafter. Patients were distributed by sex and age.
Figures 2-5 present these data. Thus, data obtained for 2020
were noteworthy because a sharp increase in annual mortality
from the first day of hospitalization due to HF was recorded.
For example, in male patients aged > 75 years, the mortality
rate during the year was 42.8%. The results obtained can
be explained by the NCI pandemic. Subsequently, the annual
mortality rate had decreased in all categories of patients,
which was due to the return to the provision of standard
medical care. However, the mortality rate remains mostly
above prepandemic levels. This may indicate both a decrease
in continuity in the provision of medical care and patient
adherence to therapy and the long-term consequences of
CovID-19.

The increase in the number of patients with HF admitted
to city hospitals from 16.559 in 2019 to 25.478 in 2021
may be due to an increase in the prevalence of HF, more
precise coding according to the International Classification of
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Fig. 1. Mortality in Saint Petersburg from 2019 to 2021
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Fig. 2. Annual mortality from the moment of hospitalization due to heart failure in Saint Petersburg
Puc. 2. lNof0Bas NeTanbHOCTb OT MOMeHTa rocnuTanmsauum no npuumHe CH B CankT-leTtepbypre
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Fig. 3. Annual mortality from the time of hospitalization because of heart failure in Saint Petersburg (n = number of hospitalized patients)
Puc. 3. [opoBas netanbHOCTb OT MOMeHTa rocnuTanu3saumu no npudmnHe CH B CankT-leTepbypre (n = KOAMYECTBO roCNMTaNM3MPOBaHHBIX
NaLy1eHToB)
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Fig. 4. Annual mortality from the moment of hospitalization because of heart failure in Saint Petersburg for 2020, considering the time
of death
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Diseases, 10" revision, and changes in patients’ perception
of the dangers of hospitalization due to COVID-19. Moreover,
cases were commonly only coded for the underlying disease
in the information system, whereas concomitant pathologies
remained unaccounted.

Then, mortality was compared during the year depending
on the presence of comorbid pathologies, such as hypertensive
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disease (HD), ischemic heart disease (IHD), myocardial
infarction, atrial fibrillation (AF), and acute cerebrovascular
accident (ACVA). The basis was the total number of patients
hospitalized for HF in city hospitals, that is, 16,559 in 2019,
16,914 in 2020, and 25,478 in 2021. Subsequently, patients
with corresponding comorbid pathologies were identified in
this cohort.

1 month 1 day

Number of patients n = 25 478

Fig. 5. Annual mortality from the moment of hospitalization due to heart failure in Saint Petersburg for 2021, considering the time of death
Puc. 5. ['opoBas netansbHOCTL OT MOMeHTa rocnuTanusauum no npuunHe CH B Cankt-etepbypre 3a 2021 r. ¢ yueToM BpeMeHM HacTynseHus
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Fig. 6. Annual mortality from the moment of hospitalization due to heart failure and hypertension
Puc. 6. lofoBas netanbHOCTb OT MOMEHTa rocnuTanu3auum no npuunHe CH n I'b
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A sharp increase in the mortality rate of patients with HF
and HD simultaneously was noted, with the largest number
of lethal outcomes recorded in 2021, which was due to
the overload of the healthcare system and the worsening
course of HF against COVID-19 (Fig. 6). This can be due to an
increase in the city's bed capacity for patients with cardiology
problems, an increase in the continuity in the provision of
outpatient medical care, and a decrease in patients’ fear of
seeking medical help. The pandemic has not only increased
healthcare problems from the redistribution of hospital beds
but also led to a more severe course of HF in patients aged
> 75 years.

The same results were obtained in patients who had MI
with HF, where the mortality rate was 25.8% in 2021 (Fig. 7).

(n=1928)

(n=1029)

(n=573)

12 month 6 month
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A similar situation was noted in patients with IHD, AF, and
ACVA as concomitant diseases. The number of hospitalizations
with these pathologies has increased steadily, with maximum
mortality in 2021 (21.4%). Figures 8—10 present these data.
Moreover, the majority (more than half) of lethal outcomes
occur in month 1 from the time of hospitalization, which
may indicate the low efficiency of the quality of medical care
for patients at the outpatient and prehospital stages and
accordingly requires the adoption of certain organizational
decisions to improve the quality of medical care at these
stages.

The continuity of care among patients hospitalized for
HF was inconsistent. Thus, out of 16,559 patients treated
in city hospitals, only 1,378 were registered at the clinic

Abs. values

1 month 1 day

Fig. 7. Annual mortality from the moment of hospitalization due to heart failure and myocardial infarction
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Fig. 8. Annual mortality from the moment of hospitalization due to heart failure and coronary heart disease
Puc. 8. lofoBas netanbHOCTb OT MOMeHTa rocnuTanusauum no npuunHe CH u UBC
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Fig. 9. Annual mortality from the moment of hospitalization due to heart failure and atrial fibrillation
Puc. 9. l'ofoBas netanbHOCTL OT MOMEHTa rocnuTanu3aumu no npudune CH v O
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Fig. 10. Annual mortality from the moment of hospitalization due to heart failure and acute cerebrovascular accident
Puc. 10. lofoBas netanbHoCTb OT MOMeHTa rocnuTanu3aumm no npuumHe CH n OHMK

at their primary healthcare facility. However, this situation
did not change. In 2020, only 831 patients were registered;
however, this figure was due to COVID-19. In 2021,
the situation had not improved, that is, 1,231 of the 25,478
patients hospitalized sought medical help in the clinic again.
Thus, the data can suggest low adherence to treatment
and insufficient awareness of patients about the need for
systematic follow-up by medical personnel. The current
situation regarding the lack of continuity in the provision
of medical care at the hospital stage and after inpatient
treatment also requires certain organizational decisions.
In this case, the question arises about the need to create

DOl https://doiorg/1017816/brmmal39199

a single register linking all stages of medical care to enable
active monitoring and treatment of patients with HF after
hospitalization. Considering the decrease in lethal outcomes,
the therapy recommended in city hospitals may positively
affect the disease course.

CONCLUSION

The obtained results on the prevalence, lethality, and
mortality of HF using data from a city (St. Petersburg) are
currently the most relevant and indicate a steady increase
in the number of patients with HF, with an increase in
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the burden on the city’s healthcare system. In addition,
the lack of continuity in the provision of medical care to
patients with HF is noteworthy, which indicates not only
an underperformance of medical personnel at all stages of
medical care but also insufficient compliance of patients who
either do not want or cannot continue treatment. Moreover,
the results revealed a significant disconnect in the continuity
of medical care at the prehospital and hospital stages and
further outpatient monitoring of patients with HF in the city.
All these factors induce a significant increase in lethality
and mortality rates among patients with HF, despite modern
effective drug treatment regimens.

Given the lack of adequate continuity at various stages
of medical care, the question naturally arises about possible
directions for solving it. Creating a unified registry platform
for recording patients with HF, which will enable us to
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