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ABSRACT

Important changes regarding the understanding of the pathogenesis of chronic heart failure (CHF) marked the
beginning of the millennium, and its first decade was called the decade of diastology. Even though numerous studies
convincingly proved that deterioration of the left ventricular (LV) filling pressure often precedes impairment of
its systolic function and a number of factors affect (especially at the onset) mainly the diastolic function without
changing the conditions of blood ejection, modern classifications and approaches to CHF treatment are primarily
based on the results of LV ejection fraction (EF) assessment.

In recent years, diastolic heart failure (DHF) has been often overlooked and replaced by the ambiguous term “CHF
with preserved EF”. However, sometimes authors use the term DHF extensively, since CHF based on myocardial
insufficiency develops only via two mechanisms (systolic and / or diastolic dysfunction), and excluding one of the
mechanisms allows to identify the underlying one. The term DHF can be used in clinical practice and cannot be
replaced by the diagnosis of CHF with preserved EF. CHF with preserved EF is a broader concept which includes a
full spectrum of cardiovascular diseases, complicated by the development of CHF without depression of the global
LV contractility and requiring differentiated approaches to therapy. In addition, the results of repeated studies on
LVEF in many patients may require reclassification of this CHF phenotype, which is established following the
analysis of the baseline value of global LV contractility. We join M.R. Zile in the appeal to stop discriminating
against the term “DHF” and present the boundaries of its correct application.
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PE3IOME

Havano TeicsiueneTus 03HaMEHOBAJIOCh BaKHBIMU M3MEHEHHUSIMHU, KaCAlOUIMMMUCS MPEJICTABICHUN O MaToreHese
XpOHUYECKOU cepaeuHoit HepoctaTounoctH (XCH), a ero mepBoe jecsTUICTHE CTAlM NMCHOBATh JCKAI0N JHa-
cronoruu. OJJHAKO HECMOTPSI HA MHOTOYHCIICHHBIC Pa0OTHI, B KOTOPBIX OBUIO YOCTUTEIBHO JIOKA3aHO, YTO YXY/I-
[ICHUE HAMOJIHeHHUs JieBoro sxeynouka (JIXK) Hepenko mpemiecTByeT HapyIICHHIO €ro CUCTOMMYECKO QyHKIMU
U LEJNBIA psiji GaKTOPOB BO3NEHCTBYET (OCOOCHHO B JCOHOTE) MPEUMYIIECTBEHHO HA THACTOIMYCCKYIO (DYHKIIUIO
cep/Iiia, He U3MCEHsIs YCIIOBHS BRIOpOCa KPOBH, COBPEMEHHBIC KilacCU(pUKauu u moaxoas! K repaniu XCH B miep-
BYIO OYepe/ib OCHOBAHBI Ha Pe3ysIbTaTax OIeHKH 3HadeHus Gppaxuuu Beiopoca (OB) JIK.

B mocienHmre ToabI 0 THACTOMHYECKON cepiednoi HenocTatouHoctu (JICH) Hepenko He3zacmykeHHO 3a0bIBAIOT,
MoaMeHssl HepaBHO3HauHBIM TepMuHOM «XCH ¢ coxpanenHoit ®By». BmecTe ¢ TeM WHOTIa MPUXOIMUTCS CTall-
KHBaThCs C pacIIMpeHHbIM mpuMeHeHneM Tepmuna JICH aBropamu, ncxomsmumu u3 toro, uto XCH, B ocHOBe
KOTOPOI! JTeKNUT MHOKapANaIbHAsl HEOCTaTOYHOCTh, Pa3BUBACTCS TOJNBKO MO ABYM MEXaHH3MaM (CHCTOIMIECKast
U (nnn) quacToiaudeckast JUC(HYHKINSA) U IPOCTOE UCKIIOUCHUE IIEPBOTO MOXKET 0€3 OTOBOPOK PacCMaTpUBATHCS
B KauecTBe noaTBepskaeHus Broporo. Tepmun JICH mMeer npaBo Ha IpHMEHEHNE B KIIMHUIECKOH MPAKTHKE U HE
MOXKET OBITh 3aMEHEH JUarHoCTHIecKuM 3akmodeHreM «XCH ¢ coxpanennoit @By, Tak Kak MOCIEIHSIS SBISETCS
GoJtee MMPOKKUM MOHATHEM, OXBATHIBAIOIINM BECh CIIEKTP 3a00JIeBaHUH CepIeIHO-COCYAUCTON CHCTEMBI, OCIIOXK-
Hstomuxcs passutueM XCH 6e3 nenpeccun ro6anbHON KOHTpakTIwibHOW QyHKImK JIK 1 TpeOyrommx mpume-
HeHus AuQdepeHINPOBaHHBIX TOIX0A0B K Teparnun. K ToMy e pe3yIbTaThl HOBTOPHBIX HCCIICIOBAHNI 3HAYCHHS
OB JIXK y MHOTHX TaLIMEHTOB MOTYT MOTpeOoBaTh peknaccudukarym toro pernornna XCH, ycTaHOBICHHOTO Ha
OCHOBaHUH aHAJM3a UCXOAHOI BETHINHBI 00CYkKIaeMOTr0 HHANKATOpa riIodansHoi cokpatumoctr JIK. ABTOpEI
JIEKIIUH TIPACOSTUHAIOTCS K H3BecTHOMY npm3biBy ML.R. Zile mpekpatuts muckpumunanuio Tepmunaa JJCH u npen-
CTaBIISAIOT TPAHUIBI €0 KOPPEKTHOTO IPUMEHEHHUSL.

KiroueBble ci1oBa: JICBBIT JKCIIYIOYCK, CUCTOJIA, JUACTOJIa, CE€p/ICHHAsA HEAOCTATOYHOCTD C COXpaHEHHOH (bpaKIII/IH
BI)I6pOCB., JAUaCTOJIMYECKas cepAevHasi HEAOCTAaTOYHOCTb, UACTOJIOI'Ms, BU3yalln3aluys cepaua

KoHdumkT mHTEpecoB. ABTOPHI JASKIAPUPYIOT OTCYTCTBHE SBHBIX M MOTEHIHAIBHBIX KOH(IUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanKeil HaCTOSIIeH CTaThU.

HUctounuk (I)I/IHaHCI/II)OBaHI/Iﬂ. ABTOpLI 3asIBJISIIOT 00 OTCYTCTBUU (I)I/IHaHCI/IpOBaHI/ISI 1Ipy MPOBCACHUN UCCIIEN0-
BaHUA.

Jas uurupoBanusi: Kamoxun B.B., Tersikos A.T., becnanosa U./1., Kamoxxuna E.B., Uepnoroprok I".9., Te-
pentbeBa H.H., I'pakosa E.B., Konbesa K.B., Ycos B.1O., I'apraneesa H.I1., [TaBinenko O.A., I'openosa FO.B. Jlu-
aCTOJINYCCKAs Cep/icuHast HEJIOCTATOYHOCTE: TPAHUIIBI IPUMEHEHUS TePMUHA. Bioiemens cubupcKol Meouyubl.
2023;22(1):113-120. https://doi.org/10.20538/1682-0363-2023-1-113-120.
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INTRODUCTION

Chronic heart failure (CHF) and the conceptual
interpretation of its pathogenesis have been studied
for a long time. However, despite the fact that leading
cardiologists of Old and New Worlds repeatedly
attempted to give a detailed definition of CHF, not
a single definition was generally accepted. In our
opinion, attention should be paid to the laconic and
at the same time meaningful definition of the experts
from the American College of Cardiology and the
American Heart Association, which essentially has
not changed much since 2001: “a complex clinical
syndrome that can result from any structural or
functional cardiac disorder that impairs the ability of
the ventricle to fill with or eject blood” [1].

There are two points of great importance in the
presented definition. Firstly, the authors, as well as the
experts from the European Society of Cardiology [2],
rightly consider CHF not as an independent nosological
form of disease, but as a syndrome, which prompts the
doctor to identify the underlying cause of heart failure
in every clinical case, which is fundamental for the
correct formulation of the diagnostic conclusion and
the choice of therapy [3, 4]. Secondly, the definition
clearly states the key mechanisms of myocardial
insufficiency: ventricular inotropic and lusitropic
dysfunction. At the same time, the conjunction
“or” actually confirms recognition of the existence of
diastolic heart failure (DHF).

DHF has been known for a long time. Thinking
and doubting researchers have a clear understanding
that the so-called diastolic markers sometimes reflect
the functional state of the myocardium and its reserve
more accurately than systolic ones. It can be used more
reliably than other hemodynamic parameters to assess
the clinical status of a patient with CHF, the effectiveness
of therapy, and the disease prognosis [5—13].

Important changes regarding the understanding of
the pathogenesis of CHF marked the beginning of the
millennium, and its first decade was called the decade
of diastology [8, 14]. Even though numerous studies
proved convincingly that the deterioration of the
left ventricular (LV) filling pressure often precedes
impairment of its systolic function and a number of
factors affect (especially in the debut) mainly the
diastolic function of the heart without changing the
conditions of blood ejection [12, 15-20], modern
classifications and approaches to CHF therapy are
primarily based on the results of assessing the value
of LV ejection fraction (EF) [1, 2, 21].

In recent years, DHF has been undeservedly
forgotten and replaced by unequal terms based on
determining the value of LVEF (for example, “CHF
with preserved LVEF”) [1, 2, 22-24]. At the same
time, authors extensively use the term DHF since
CHEF based on myocardial insufficiency develops only
through two mechanisms (systolic and / or diastolic
dysfunction), and excluding one of them makes it
possible to identify the underlying mechanism [22,
25-28].

The aim of this lecture is to consider views on
the boundaries of the correct application of the term
“diastolic heart failure”.

LEFT VENTRICULAR SYSTOLIC
AND DIASTOLIC DYSFUNCTION

LV systolic (from Greek systolé — contracti-
on) dysfunction, which underlies classical systolic
heart failure, is characterized by depression of its
contractility. Traditionally, CHF is associated with
depressed global LV systolic function, an indicator of
which is a decrease in the LV ejection fraction (EF)
[1,2,21,29].

In general, the lower the EF value (the proportion
of LV volume that is ejected into the aorta in the
absence of abnormal blood flow into the systole), the
worse the quality of life and the disease prognosis
[1, 2, 21, 22]. However, the severity of clinical
manifestations of heart failure in patients with LV
systolic dysfunction does not always depend only on
the value of EF. Patients with very low EF may have
no symptoms or signs of heart failure, while patients
with preserved LVEF can sometimes be 21severely
decompensated [1, 22]. The discrepancy between
the severity of clinical manifestations of heart failure
and the level of depression of global LV contractility
noted by many authors can be partly explained by the
presence of valvular pathology, pericardial damage,
changes in loading conditions (preload and afterload),
rhythm and conduction disorders, or primary
pathology of the right ventricle. Manifestation of
CHF largely depends on the presence and type of LV
diastolic dysfunction, as well as the effectiveness of
hemodynamic and neurohumoral compensatory and
adaptive mechanisms [16, 21, 30].

It should be remembered that the development of
CHF is primarily associated with weakening of the
pumping function of heart and the normal value of
LVEF (systolic function). The exact calculation of
LVEF largely depends on the choice of the imaging
technique and the method of its calculation, as well as
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on the skills of the operator; it is not a reliable indicator
of intact cardiac output (LV pumping function). For
instance, LVEF does not always correctly reflect the
severity of global systolic dysfunction in primary and
secondary valvular regurgitation, which is found in
patients with CHF. In such cases, relative safety of
EF can be combined with depression of LV pumping
function (reverse blood flow leads to a decrease in
stroke volume) and does not fully exclude systolic
dysfunction, the signs of which can be detected using
more informative methods and imaging techniques, in
particular magnetic resonance imaging and two- and
three-dimensional speckle tracking method [21, 31-36].
The term “heart failure with preserved (normal)
LV systolic function” is usually used to refer to a
situation with clinically significant heart failure and
the absence of a pronounced decrease in the value of
LVEF. However, in view of the above considerations
regarding the accuracy of estimating the EF value,
most often determined using two-dimensional
echocardiography, when LV contractile dysfunction
is ruled out, it is better to use the term “heart failure
with preserved EF” rather than “heart failure with
preserved (normal) LV systolic function” [1, 21].
Again, the classification of CHF phenotypes is
based on the results of the LVEF assessment [2].
However, even in a state of relative rest, LVEF does not
belong to rigid biological constants and can change in
repeated examinations by one operator spontaneously
or under the influence of treatment, regardless of the
initial CHF phenotype, established by analyzing the

Initial
classification

HFrEF
(LVEF < 40%)

—

HFmrEF
(LVEF 41-49%)

HFpEF
(LVEF > 50%)

The value of LVEF upon re-examination

value of this parameter, which obviously requires
reclassification of heart failure, based on the changes
in the value of the discussed parameter of global LV
contractility (Figure) [1, 37].

LV diastolic (from the Greek diastolé — stretching)
dysfunction is most often understood as a pathological
condition when the ventricle cannot receive blood at
low pressure and fill without a compensatory increase
inatrial pressure (the average pressure in the pulmonary
veins at rest does not normally exceed 12 mm Hg)
due to impaired active relaxation of the myocardium
and / or deterioration of its wall compliance [5, 38,
39]. The term “diastolic dysfunction” is used to
refer to abnormalities in the active and / or passive
mechanical properties of the whole ventricle (global
diastolic dysfunction) or its segments (local diastolic
dysfunction) in the diastole, regardless of whether EF
is normal or reduced, and whether there are signs of
heart failure [6, 19, 38, 40—42].

Thus, for example, if in a patient with hypertension
without symptoms and signs of heart failure, an
echocardiographic examination demonstrates normal
EF and signs of LV diastolic dysfunction well
described in modern guidelines [12, 13, 43-46],
then this condition is referred to as asymptomatic
diastolic dysfunction. [47, 48]. If such a patient with
isolated LV diastolic dysfunction begins to experience
shortness of breath, fatigue, and palpitations, a physical
examination reveals signs of CHF, and laboratory tests
show an elevated level of natriuretic peptides, then we
can use the term DHF [6, 38, 40, 49-53].

Reclassification

LVEF <40% HFrEF
LVEF > 40% HFrecEF
LVEF <40% HFrEF
LVEF 41-49% HFmrEF
LVEF = 50% *
LVEF <40% HFrEF
LVEF 41-49% HFmrEF
LVEF = 50% HFpEF

Figure. Classification and reclassification of CHF phenotypes [1]: HFfEF — CHF with reduced ejection fraction; HFmrEF — CHF with mildly reduced
ejection fraction HFpEF — CHF with preserved ejection fraction; HFrecEF — CHF with recovered ejection fraction; * — CHF phenotype does not have a
generally recognized designation
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Thus, it is impossible to fully associate the concept
of “diastolic dysfunction” with DHF: DHF always
includes diastolic dysfunction, but the presence
of the latter does not yet indicate the presence of
the former [6, 47, 48]. In other words, the term
“diastolic dysfunction” describes disturbances in
the biomechanics of the heart in the diastole, while
the term “DHF” is used to refer to the syndrome
of heart failure in a patient with isolated diastolic
dysfunction [40].

The existence of primary DHF is traditionally
recognized. Wherein, it is believed that systolic
dysfunction with unfailing regularity occurs in patients
with diastolic dysfunction. The pathology of diastolic
relaxation usually precedes systolic dysfunction,
which appears later (the impaired filling pressure
will sooner or later negatively affect the efficiency
of the systole), but it is the appearance of systolic
dysfunction, which accompanies diastolic disorders,
that often manifests the clinical presentation of heart
failure [6, 16].

Many patients with the classic systolic form of
CHF also show signs of diastolic dysfunction [6, 16,
30]. Naturally, in this case, they do not talk about
DHF. However, taking into account the independent
clinical and prognostic value of LV inotropic and
lusitropic dysfunction, the diagnostic conclusion
should reflect “mixed” heart failure, for example,
“CHF with reduced LVEF (38%) and restrictive LV
diastolic dysfunction” [4, 42].

BOUNDARIES OF THE TERM APPLICATION

It is necessary to answer the question that many
clinicians ask [26, 27]: is heart failure with preserved
EF similar to DHF? Indeed, if LV systolic function
is preserved in a patient with manifested CHF, it
is logical to assume that LV diastolic dysfunction
should underlie the development of such heart
failure. However, despite the external validity, such
a conclusion may be erroneous and is subject to
reasonable criticism [28].

In our opinion, the known technical limitations of
the possibility of an accurate non-invasive quantitative
assessment of LV diastolic function [54, 55] are
not a peremptory reason to completely dismiss the
diagnosis of DHF in favor of the broader concept of
“heart failure with preserved EF”. To draw reasoned
conclusion about DHF in a patient with objective
signs of CHF and preserved LV EF, it is necessary
to exclude all other cardiac and extra-cardiac causes
that can lead to the development of heart failure with

normal systolic function (in particular, cor pulmonale,
pulmonary artery stenosis, primary tricuspid
regurgitation), on the one hand. It is also necessary to
confirm the presence of LV diastolic dysfunction (also
in the so-called diastolic stress test), on the other hand
[26, 28, 56].

The definition of LV diastolic dysfunction does not
include patients with mitral stenosis, in whom impaired
LV filling pressure and increased pressure in the left
atrium are caused by a mechanical obstruction to blood
flow in the left atrioventricular valve [6]. A similar
judgment can be made regarding some other diseases,
in which heart failure develops due to impaired LV
filling pressure caused by external causes (constrictive
pericarditis, pericardial effusion) [22, 26]. Since in
this pathology relaxation of the LV myocardium is not
impaired and / or myocardial stiffness is not increased,
after timely correction (for example, valvotomy or
effective removal of pericardial effusion), the left
ventricle regains the ability to receive blood at low
pressure and fill without a compensatory increase in
pressure in the left atrium [22].

Thus, it is necessary to distinguish between
heart failure that has developed following a primary
impairment of active relaxation of the ventricular
myocardium and / or deterioration of its wall
compliance and heart failure in which disturbances
of heart filling pressure, which underly it, are not the
result of LV diastolic dysfunction.

CONCLUSION

The term “diastolic heart failure” can be used in
clinical practice and cannot be replaced by an unequal
diagnostic conclusion “CHF with preserved LVEF”,
since the latter is a broader concept referring to a
full spectrum of cardiovascular diseases complicated
by the development of CHF without depression of
the global LV contractility and requiring the use of
differentiated approaches to therapy. In addition, the
results of repeated studies on the value of LVEF in
many patients may require reclassification of this CHF
phenotype, which is established by the analysis of the
baseline value of global LV contractility. We join
M.R. Zile [26] in the appeal to stop discriminating
against the term “diastolic heart failure”. However, it
is necessary to clearly understand the boundaries of its
correct application.
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