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FEATURES OF THE COURSE AND MODERN
DIAGNOSIS OF CHRONIC HEART FAILURE
ON THE BACKGROUND OF COMORBID

ASSOCIATIONS

The review presents current information on the course of chronic heart failure on the background of comorbid associations. Special attention is
paid to the peculiarities of the course of heart failure on the background of rheumatological diseases.

The authors evaluate epidemiological indicators, as well as the most relevant studies and meta-analyses devoted to this topic. Modern methods
of diagnostics of myocardial morphofunctional parameters in this group of patients are presented, in particular, the possibilities of two-dimensional
spectral-tracking echocardiography are presented.

The data of actual researches concerning the use of such immunological markers as galectin-3, pentraxin-3, adiponectin and cystatin-C are

presented.
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Chronic heart failure is one of the most
common cardiovascular diseases (CVD),
and belongs to the category of so-called
chronic  noncommunicable diseases
(CVD). The prevalence of CHF continues
to grow steadily, naturally prompting
new questions of diagnosis and therapy
tactics. Due to the active development
of pharmacological approaches in the
treatment of CHF, including CHF, the
life expectancy of patients is increasing.
In this regard, practitioners have to deal
with an increasing number of cases of
associations of various diseases in one
patient. This phenomenoninevitably leads
to difficulties in the management of such
a patient, as there is a significant number
of factors and relationships leading to
undesirable consequences, worsening
the course of both the underlying disease
and concomitant, increasing the number
of re-hospitalizations. It is also worth
noting the impact of this phenomenon on
the health care system as a whole, as the
combination of several diseases in one
patient leads to an increase in the cost of
its treatment.

This relationship is described in
the literature as comorbidity. By this
term, experts mean the coexistence of
two or more diseases in one patient,
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pathogenetically and genetically interre-
lated. It is necessary to emphasize
that the term multimiorbidity, used as
a synonym, is often found. However,
multimorbidity is a combination of several
chronic diseases of various origins in
one patient. In this case, no causal
relationship is implied. Therefore, when
describing this problem, it is logical to use
the term comorbidity [5].

Comorbidity and chronic heart
failure. Among the chronic non-
communicable diseases having significant
relevance in this matter it is necessary
to highlight the cardiovascular disease.
Cardiovascular diseases (CVD), despite
the enormous advances in medicine and
pharmacy, remain the most common
pathology throughout the world, and are
the first cause of death in developed
countries. The classic ending of the most
common CVD is chronic heart failure, the
prevalence of which in Western countries
reaches from 1 to 2% in the general
population, reaching 10% in people
over 70 years of age [19]. The absolute
number of people with CHF has doubled
in the last 20 years: from 7.18 to 12.35
million people [8]. This phenomenon is
due, according to experts, oddly enough,
modern advances in medicine in this
area. However, an increase in the life
expectancy of patients with CHF does
not lead to an increase in the number
of cases of repeated hospitalization, an
increase in the financial burden on patient
households and on the health care
system as a whole. According to WHO,
the global cost of treatment of CVDs is
about 863 billion US dollars annually.
Approximately 10% of this amount is due
to heart failure. Experts predict a further
increase in the financial burden due to

continued urbanization, increased life
expectancy and population aging [24].

Cardiovascular comorbidity in the
context of heart failure is a phenomenon
with a high prevalence. For patients with
CHF, this phenomenon is of particular
relevance. It is quite difficult to specify
specific numbers of the prevalence of
certain comorbid conditions against
a background of insufficiency, since it
depends on many different factors: the
level of medical care of a particular region
or country, incomes of the population, the
quality of tracking patients with these
conditions. It is also necessary to take
into account unregistered patients with
asymptomatic heart failure [14].

The most complete and objective
information on this issue is provided by
experts from central Europe and the
USA. According to the European register
EHFSII which includes 3580 patients
with CHF of all functional classes with
an average age of 70 + 13 years, the
most common comorbid associations in
CHF are atrial fibrillation (AF) - 39%, type
Il diabetes mellitus - 33% and chronic
kidney disease (CKD) Ill and IV stages
-17% [18].

However, compared with the ADHERE
registry (USA) in patients with heart
failure, the most common associated
condition is anemia - 53%, then type
Il diabetes - 44%, AF and chronic
obstructive pulmonary disease - 31%
and CKD stage lll and IV - 30% [12]. The
high frequency of occurrence of anemia
is associated with manifestations of
cardiorenal syndrome.

It has been proven that the above-
described conditions are the leading
causes of worsening of the course of
CHF, regardless of its etiology and stage,



which inevitably leads to anincreasein the
number of repeated hospitalizations and
a worsening prognosis. The described
data demonstrate the dominance of
diabetes among these states.

According to the meta-analyzes
of randomized clinical trials, SOLVD,
RESOLVD, BEST, ALLHAT and others
showed a significantly high frequency
of repeated hospitalizations with CHF
decompensation and renal function
compared with patients without diabetes
[15]. According to DIABHYCAR, the
annual mortality rate of patients with
CHF on the background of diabetes is 12
times higher [14].

A special topic of active research in
recent years has been the peculiarities of
the course of CHF against the background
of liver pathology, oncological diseases,
in particular, issues of chemotherapy.
For example, cardiotoxicity problems are
actively discussed when using drugs of
the anthracycline series [16].

According to experts, the systemic
inflammatory process should be singled
out among the actual mechanisms of
developmentof CVD, in particular, CHF, as
well as the causes of its decompensation.
The relevance is CHF in combination with
rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE), psoriatic arthritis
(PsA), osteoarthritis (OA).

It has been shown that it affects the
progression of heart failure. Interleukin-1
(IL-1), interleukin-6 (IL-6), tumor necrosis
factor alpha (TNF-a) and C - reactive
protein (CRP). Patients with this
association have an increased risk of
developing cardiovascular events [7,20].

There are a number of specific
mechanisms that significantly aggravate
the course of heart failure. First of all,
it is worth noting the decline in quality
of life. For various numerous studies,
the most informative questionnaires in
this aspect are the SF-36 and Charlson
questionnaires. There is a significant
deterioration in the indices of physical

activity, psychoemotional state, vital
activity, and general health [2, 1].
Current diagnostics of heart

failure. When analyzing the problems of
diagnosing heart failure associated with
various clinical conditions, the issue of
timely diagnosis of CHF, as well as the
identification of the morphological and
functional features of the myocardium
in this group of patients is relevant.
Especially worth noting patients with intact
of LVEF. In this category, basic diagnostic
criteria do not provide a complete picture
of clinical features. It is also necessary to
understand that the detailed estimated
specific morphofunctional parameters

can be used in models, according to the
forecast for this category of patients.

Regarding echocardiography, it is
worth noting two-dimensional spectral-
tracking technology with the definition of
global longitudinal strain. This indicator is
a non-Doppler indicator, and, therefore,
angle-independent, which allows
increasing the objectivity of the results.
In contrast to the pulse-wave mode, this
technology allows you to determine the
systolic longitudinal function, regional
longitudinal systolic deformation of 17
segments at three levels (basal, medial
and apical) with automatic formation
of a map. According to experts, the
value of systolic dysfunction with the
definition of its depth and comparison
with other morphofunctional parameters
on the background of intact LV EF can be
significant parameters for the formation
of cardiac risk groups at the preclinical
stage of disease development [22].

Absolutely absolute criterion for the
diagnosis of heart failure today is the
use of natriuretic peptides. To date, it
has been established that an increase in
these markers in the blood is associated
with decompensation of CHF and a
worsening prognosis for the disease.
Also, the use of this marker allows for a
detailed differential diagnosis [13].

Among the most common clinical
associations with CHF is a link with
metabolic syndrome and diabetes. In
this regard, markers that regulate energy
homeostasis, fibrosis and myocardial
hypertrophy are of interest. These
include adiponectin. It is believed that the
development of diabetes mellitus type 2
and insulin resistance are associated with
impaired secretion of adiponectin. The
prognostic significance of adiponectin in
patients with CHF is currently not well
understood. However, according to some
studies, it has been found that in patients
with heart failure with CHD, a low level
of adiponectin is associated with diastolic
dysfunction [23].

Progressive deterioration of renal
function is the most important prognostic
factor for the adverse outcome of chronic
heart failure [3, 5]. In this relationship,
against the background of studying the
dynamics of the natriuretic peptide, it
is worth highlighting the role of cystatin
C as a marker of the predictor of the
development of chronic kidney disease
and target organ damage [10].

The last few years have been actively
discussing the mechanisms of the
influence of chronic inflammation on
the development, course and prognosis
of heart failure. This relationship is
particularly relevant for patients with heart
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failure in the background of inflammatory
diseases of the joints. In this aspect, it
is worth highlighting such markers as
galectin-3 and pentraxin-3. There is an
opinion of experts about the possibility
of using galectin-3 as a marker of the
effectiveness of treatment of RA [16].
Observations of an increase in the level
of galectin-3 in the presence of a positive
antibody titer to cyclic citrulline peptide
are described: 4.2 uyg/ml (3.6; 6.1) versus
3.8 ug/ml(3.0;4.8); p <0.01 in the control
group [17]. In relation to pentaxin-3, data
on the use of this protein in patients
with autoimmune diseases have been
published. In particular, in a meta-
analysis (China) in 20 studies in patients
with RA, systemic lupus erythematosus,
ankylosing spondyloarthritis, and multiple
sclerosis, a significant increase in
pentaraxin-3 was observed compared
with healthy individuals (p <0.001) [11].
There are no studies on the significance
of this marker in patients with comorbid
status in heart failure, however, given the
high prevalence of the above diseases in
CHF and the relevance of the subject of
inflammation in CVD, this marker is likely
to have significant interest in the future.

Among modern markers that are
currently undergoing active research,
it is worth highlighting the growth factor
of differentiation (RDS-15), osteopontin,
kopetin. Studies on these cytokines are
local and do not have broad evidence.
However, already now there is evidence
that these markers have significantly
greater specificity with respect to the
myocardium compared to standard
acute phase proteins, as well as inverse
correlation with the parameters of
myocardial contractility [21,25,26].

Conclusion. Today we can confidently
assert that CHF is a pathology that needs
a multidisciplinary approach from different
specialists. Patients with the above
clinical associated conditions should be
examined not only within the framework of
a clinical standard. Especially it concerns
the assessment of morphofunctional
parameters of the myocardium and
prognosis of heart failure. In general,
the problem described requires further
research and development.

References

1. AnkyauHoB A.C., KanarmH A.H. OueHka
6a30BbIX KIIMHWYECKUX NapaMeTPoB XPOHWYE-
CKOWM CepheYHoi HefoCTaTOMHOCTU Y JKEeHLLUMH,
cTpafalLlmx peBMaTouaHbIM apTpuToM (mped-
BapuTenbHble AaHHble). 3abatikanbckuli medu-
yuHckul eecmHuk. 2018; 3: 93-98. [Ankudinov
AS, Kalyagin AN. Evaluation of the basic clin-
ical parameters of chronic heart failure in wom-
en with rheumatoid arthritis (preliminary data).




. YAKUT MEDICAL JOURNAL

Zabaikalsky Medical Vestnik. 2018; 3: 93-98. (In
Russ.).]

2. Ecbpemosa E.B., WyTtoB A.M., BopoagynuHa
E.O. MNpobnema koMOpOGUAHOCTU MpU XPOHMYe-
CKOW cepAeyHON He[oCTaTOMHOCTU. Y/ibsiHO8CKUU
Meduko-buonoeuyveckuli xypHan. 2015;4:46-52.
[Yefremova EV, Shutov AM, Borodulin EO. The
problem of comorbidity in chronic heart failure.
Ulyanovsk Medical-Biological Journal. 2015;4:46-
52. (In Russ.).]

3. E.A. MenBegneBa, H.B. lUunsaesa, 3.H. LLy-
KVH. KapavopeHanbHblii CUHAPOM MpU XPOHUYe-
CKOW CepAeyHOM HeQoCTaTOMHOCTUW: naToreHes,
OMarHocTrka, NpPorHo3 1 BO3MOXHOCTU Tepanuu.
Poccutickull kapduonoaudeckul xypHan. 2017;
22 (1): 136-141. [YA, Medvedeva, NV Shilyaeva,
EN Schukin. Cardiorenal syndrome in chronic
heart failure: pathogenesis, diagnosis, prognosis
and treatment options. Russian Journal of Cardi-
ology. 2017; 22 (1): 136-141. (In Russ.).]

4. KO.A. Baciok, E.J1. WkonbHuk, B.B. Hecse-
TOB. KapOMOHKONOrMs: COBpPEMEHHble acmneKTbl
nNpoUNaKkTUKN aHTPaLMKIMHOBON KapuAMOTOK-
cuyHcoTn. Kapduonoeus. 2016; 12 (56):72-79.
[Yu A, Vasiuk, EL Shkolnik, VV Nesvetov. Car-
diac oncology: modern aspects of prophylaxis
of anthracycline cariodine toxicity. Cardiology.
2016;12 (56):72-79. (In Russ.).] DOI: 10.18565 /
cardio.2016.12.72-79

5. PI. OraHoB, W.H. OeHucos, B.N. Cuma-
HeHkoB. KomMopbuaHasi nmatonorusi B KivHUYe-
ckon npakTuke. KnuHuyeckue pekomeHngaumu.
KapOuoeackynsapHasi mepanusi u npoguinakmu-
ka.2017; 16(6): 5-56. [RG Oganov, IN Denisov, VI
Simanenkov. Comorbid pathology in clinical prac-
tice. Clinical recommendations. Cardiovascular
Therapy and Prevention. 2017; 16 (6): 5-56. (In
Russ.).] DOI: 10.15829 / 1728-8800-2017-6-5-56

6. C.1O. BonkoBa, K.A. Tomawesuny, H.A. Ma-
mMatynuHa. KomopGuaHble cCOCTOsiHUA Npu pas-
TNWYHBIX TUNax KapauopeHanbHOro CUHApoma y
BGOnbHBIX XPOHUYECKON CepaevHon HepgocTaTou-
HocTbl. MeduyuHckasi Hayka u obpasosaHue
Ypana. 2017; 18 (4): 13-17. [SYu Volkova, KA To-
mashevich, NA Mamatulina. Comorbid conditions
in various types of cardiorenal syndrome in pa-
tients with chronic heart failure. Medical science
and education of the Urals. 2017; 18(4): 13-17.
(In Russ.).]

7. HacoHos E.J1., lopaees A.B., Manywko E.A.
PeBmaTtunueckve 3abonesaHus n Mynstumopoua-
HocTb. Tepaneemuyeckuli apxus. 2015; 5:4-9.
[Nasonov EL, Gordeev AV, Galushko EA. Rheu-

I i

i i e P P i i R P i i P e e P R i e e e R e i e s N e i i ]

(¥ W W W Y v Y YW N Y N Y YNV YN YWY

b, i B R P R e P R e e e P i i i P R N i

matic diseases and multimorbidity. Therapeutic
archive. 2015; 5:4-9. (In Russ.).]

8. ®omuH WN. B. XpoHuyeckasi ceppeyHast
HefgocTaTouHocTb B Poccuiickonn  depepaumm:
4YTO CErofHs Mbl 3HaeM W YTO [OMKHbI AenaTb.
Poccuiickuin kapguonorudeckuin xypHan. 2016;
8:7-13. [Fomin IV. Chronic heart failure in the
Russian Federations: what we know today and
what we must do. Russian cardiological journal.
2016; 8: 7-13. (In Russ.).] DOI: 10.15829/1560-
4071-2016-8-7-13.

9. Ponikowski P, Voors A, Anker SD. 2016
ESC Guidelines for the diagnosis and treat-
ment of acute and chronic heart failure: The
Task Force for the diagnosis and treatment of
acute and chronic heart failure of the European
Society of Cardiology (ESC) Developed with the
special contribution of the Heart Failure Associa-
tion (HFA) of the ESC. European Heart Journal.
2016; 37 (27): 2129-200. DOI:10.1093/eurheartj/
ehw128

10. Huerta A, Lopez B, Ravassa S. Associa-
tion of cystatin C with heart failure with preserved
ejection fraction in elderly hypertensive patients:
potential role of altered collagen metabolism. J
Hypertens. 2016; 34 (1): 130-8.

11. Huang XL, Zhang L, Duan Y. Associa-
tion of Pentraxin-3 with Autoimmune Diseases:
A Systematic Review and Meta-Analysis. Arch
Med Res. J. Arcmed. 2016; 47(3): 223-31. DOI:
10.1016/j.arcmed.2016.05.006.

12. Adams KF, Fonarow CC. Characteristics
and outcomes of patients hospitalized for heart
failure in the United States: rationale, design and
preliminary observations from the first 100 000
cases in the acute decompensated heart failure
national registry (ADHERE). Am Heart J. 2005;
149: 209-15.

13. Kelder JC, Cramer MJ, Verweij WM. Clini-
cal Utility of Three B-Type Natriuretic Peptide As-
says for the Initial Diagnostic Assessment of New
Slow-Onset Heart FailuredJournal of Cardiac Fail-
ure. 2011; 17 (9): 729-34. DOI:10.1016/j. cardfail.
2011.04.013.

14. Development of congestive heart failure in
type 2diabetic patients with microalbuminuria or
proteinuria: observations from the DIABHYCAR
(type 2DIABetes, Hypertension, Cardiovascular
Events and Ramipril) study. Diabetes Care. 2003;
26 (3): 855-860.

15. From AM, Leibson CL, Bursi F. Diabetes in
heartfailure: prevalence and impact on outcome in
the population Am. J. Med. 2006; 119 (7): 591-599.

16. Issa SF, Christensen AF, Lindegaard
HM. Galectin-3 is Persistently Increased in Ear-
ly Rheumatoid Arthritis (RA) and Associates with
Anti-CCP Seropositivity and MRI Bone Lesions,
While Early Fibrosis Markers Correlate with Dis-
ease Activity. Scand J Immunol. 2017; 86(6): 471-
478. DOI: 10.1111/sji.12619.

17. Xie Q, Ni M, Wang SC. Galectin-3, a po-
tential therapeutic target for rheumatoid arthri-
tis? Scand J Immunol. 2018; 87 (2): 108. DOI:
10.1111/sji.12631.

18. Jonsson A, Magnus E, Urban A. Heart
failure register: a valuable tool for improving the
management of patients with heart failure. Euro-
pean Heart Journal. 2010; 12: 25-31.

19. Mosterd A, Hoes AW. Clinical epidemiolo-
gy of heart failure. Heart. 2007; 93 (9): 1137-46.
DOI: 10.1136/hrt. 2003.025270

20. Nurmohamed MT, Heslinga M, Kitas GD.
Cardiovascular comorbidity in rheumatic dis-
ease. Nat Rev Rheumatol. 2015; 11: 693-704.
DOI:10.1038/nrrheum.2015.112

21. Suzuki S, Takeishi Y, Niizeki T. Pentraxin
3, a new marker for vascular inflammation, pre-
dicts adverse clinical outcomes in patients with
heart failure. Am Heart J. 2008; 155 (1): 75-81.

22. Lang RM, Badano LP, Mor-Avi V. Rec-
ommendations for Cardiac Chamber Quantifi-
cation by Echocardiography in Adults: An Up-
date from the American Society of Echo-
cardiography and the European Associ-
ation of Cardiovascular imaging. Journal
American Society Echocardiography. 2015; (28):
1-39. DOI:10.1016/j.ech0.2014.10.003.

23. Fukuta H, Ohte N, Wakami K. Rela-
tion of plasma levels of adiponectin to left ventric-
ular diastolic dysfunction in patients undergoing
cardiac catheterization for coronary artery dis-
ease. Am J Cardiol. 2011; 15 (108): 1081-5.

24. Bloom DE, Cafiero ET, Jané-Llo-
pis E. The Global Economic Burden of Non
communicable Diseases. Geneva: World Eco-
nomic Forum. 2011.

25. Stahrenberg R, Edelmann F, Mende M.
The novel biomarker growth differentiation factor
15 in heart failure with normal ejection fraction.
Eur J Heart Fail. 2010; 12 (12): 1309-16.

26. Mason JM, Hancock HC, Close H. Utili-
ty of biomarkers in the differential diagnosis of
heart failure in older people: findings from the
Heart Failure in Care Homes (HFinCH) diag-
nostic accuracy study. PLoS One. 2013; 8 (1):
535-60.




