442

REVIEW ARTICLES The Russian Archives of Internal Medicine @ Ne 6 e 2021

DOI: 10.20514/2226-6704-2021-11-6-442-446 VK 616.399-053.9-06:616.12-008.46

B.W. LLeBuyoBa*, A.A. 3yiikoBa

Kadeapa nonmkannmyeckon tepanvm ®rbOY BO BopoHexckoro rocyagapcTBeHHOro
MeANUKNHCKOro yHnsepcuteta uM. H.H. bypaeHko Munsapasa Poccun, Boporesx, Poccusa

AABTEPHATUBHBIE BAPUAHTBI
HYTPUTUBHOT'O CTATYCA ITALIMEHTOB
C XPOHMYECKOW CEPAEYHON
HEAOCTATOYHOCTbBIO: PEHOTUII XCH
C CAPKOITEHMYECKHMM OKUPEHUEM

V.l. Shevtsova, A.A. Zujkova

Burdenko Voronezh State Medical University, Department of Polyclinic Therapy,
Voronezh, Russia

Alternative Options for

the Nutritional Status of Patients
with Chronic Heart Failure:

CHF Phenotype with Sarcopenic
Obesity

Pesiome

Bonee 7% B obLwei nonyaaLmMm CTpasaeT XPOHUYECKOWN CepAEYHON HeA0CTAaTOUHOCTbIO. M3BECTHO, 4TO 65 % AnL, CTpajatowmx XpOHNYECKON cepaey-
HOWi He,0CTaTOYHOCTBIO, CTaplue 60 /1eT, a CpeAHUIA BO3pacT nauveHToB coctaenseT 70 neT. s naumentoB ¢ XCH xapakTepHO M3MeHeHWe HYTpUTMB-
Horo cTaTyca. OXupeHVe ABNAETCA OAHMUM U3 BeAyLLMX GaKTOPOB pUCKa 3ab60/1eBaHMI, BeyLIMX K XPOHUYECKOW CepAeYHON He0CTaTOYHOCTH. 3ava-
CTylo B UCxo/e 3aboneBaHMA NaLMEHTbI Yallie NpuobpeTaloT HeA0CTaTOYHOCTb NUTaHNA. C y4eTOM CapKOMeHWM, XapaKTepHOM A1 NaLUeHTOB MOXUA0ro
BO3pacTa, BO3MOXHO popMumpoBaHme peHoTmna XCH ¢ capKoneHUYeCcKUM OXXUpEeHNeM.

[lnA capKoneHNYeCKoro OXMpeHUs XxapakTepHa HOPMasibHas MW MOBbIWLEHHAS XMPOBasA Macca U MuoneHus. CapkoneHUYecKoe OXMpeHue NMpoBOLU-
PYeT rMnoAMarHoCTUKY HapyLIEHWIM HYyTPUTUBHOIO CTATyCa, a TakXKe, C y4eTOM FOPMOHA/IbHOM aKTUBHOCTYU XKUPOBOW MacChl, BHOCUT BK/1aZ B Nporpec-
CMpOBaHMe XPOHUYECKON CepAEYHON HeJ0CTaTOYHOCTU. Bce nepeuncieHHoe BegeT K notepe $YHKLMOHANbHON aKTUBHOCTU MaLMEHTOB, CHUXEHUIO
KayecTBa viX XU3HW 1 TpebyeT pa3paboTKN MHANBUAYANIBHOTO NiaHa BeAEHUA.
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Abstract

More than 7 % in the general population suffers from chronic heart failure. It is known that 65 % of people with chronic heart failure are over 60 years old,
and the average age of patients is 70 years. Patients with CHF are characterized by a change in nutritive status. Often, patients suffer from malinutrition in
the outcome of the disease. However, given the prevalence of obesity and this role in the pathogenesis of diseases leading to chronic heart failure, there are
patients with increased body weight. Given the sarcopenia characteristic of elderly patients, it is possible to form a phenotype of CHF with sarcopenic obesity.
Sarcopenic obesity is characterized by normal or increased fat mass and miopenia. Sarcopenic obesity provokes hypodiagnosis of disorders of nutritive
status, and also, taking into account the hormonal activity of the fat mass, contributes to the progression of chronic heart failure. All this leads to a loss
of functional activity of patients, a decrease in their quality of life and requires the development of an individual management plan for such a patient.
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Healthy longevity is a current healthcare trend. This
is due to the demographic situation — the growing pro-
portion of the elderly population and improvements in
the quality of medical care. The Action Strategy for the
Benefit of Elderly People in the Russian Federation until
2025 determines the importance of the functional activ-
ity of elderly people. It is known that health indicators
deteriorate with age, and comorbidity increases [1]. Due
to the high prevalence of cardiovascular diseases, the
number of patients with chronic heart failure (CHF) is
growing year after year. CHF is an outcome of cardio-
vascular diseases and affects the quality of life and life
expectancy.

Today, knowledge about non-drug and drug meth-
ods of treating CHF is being actively systematized. The
two active areas of therapy are symptomatic treatment
and treatment aimed at the prognosis of the disease. It is
important to understand that most patients with CHF
are old, which means that geriatric syndromes should
be taken into account when planning management
approaches [2, 3].

Nutritional status is of particular concern in the man-
agement of elderly patients. It has been proven that the
pathogenetic changes characteristic of CHF cause hyper-
activation of the neuroendocrine and humoral systems,
the development of hypermetabolism, and impaired
nutrient absorption. The result is protein-energy malnu-
trition [4].

Underweight is known to be a predictor of life expec-
tancy. Cachexia is an extreme degree of malnutrition,
accompanied by a decrease in fat and muscle mass, and
is an independent predictor of decreased survival in
patients with chronic heart failure [5, 6].

However, among patients with CHE there are
both underweight and overweight patients. Whereas

protein-energy malnutrition is often an outcome of
CHE some researchers distinguish the obesity-depen-
dent phenotype of heart failure, taking into account the
prevalence of obesity worldwide and its definition as a
risk factor for cardiovascular diseases (CVD) [6]. High
body mass index (BMI) is a proven risk factor for new-
onset heart failure (HF), regardless of systolic dysfunc-
tion. The presence of obesity in a patient complicates the
diagnosis of HE, which is associated with similar clinical
symptoms — dyspnea, low exercise tolerance, as well as
the difficulties in instrumental diagnosis. This phenotype
is more typical for individuals with CHF with preserved
ejection fraction (HFpEF) [6, 7].

The specific features of the obesity phenotype in
HFpEF are the correlation of obesity with arterial stiff-
ness in women (but not in men), and the reversibility of
left ventricular hypertrophy in response to weight loss,
depending on the duration of morbid obesity [6]. Obesity
is associated with a fourfold increase in the prevalence of
obstructive sleep apnea syndrome, which, through vari-
ous-mechanisms (sympathetic activation and increased
left ventricle afterload; hypoxic pulmonary vasoconstric-
tion and decreased left ventricle preload, oxidative stress
and stimulation of inflammation, hypoxia), is involved in
the heart failure pathogenesis [6].

Subcutaneous and visceral adipose tissue produces
neurohumoral factors that cause insulin resistance, arte-
rial hypertension, dyslipidemia, oxidative stress, and
systemic inflammation. Numerous metabolic disorders
affect the structure of the heart and its function [8].

As a result of a metabolic shift, lipotoxic damage to
the myocardium and other organs and tissues (liver, pan-
creatic P-cells, heart) may develop [9]. The correlation
between obesity and structural and functional changes
in the heart, including left ventricular hypertrophy,
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contractile dysfunction, cardiomyocyte (CMC) apopto-
sis, has been demonstrated.

Several meta-analyzes show the presence of a
J-shaped BMI-mortality association [10-12]. The mini-
mum mortality rate is typical for persons with a BMI in
the range of 20.0 up to 25 kg/m? and every extra five
units of the indicator are associated with an increase in
the relative risk (RR) overall and cardiovascular death
by an average of one-third [13]. However, the literature
describes the so-called obesity paradox: people with
chronic diseases who have a higher BMI are character-
ized by better survival and a lower incidence of fatal
events. For the first time, such a pattern was identified
in persons with CHE. The I-PRESERVED study assessed
the relationship between BMI and preserved ejection
fraction, adverse outcomes in 4019 heart failure patients
with preserved ejection fraction. The risk of all-cause
mortality and hospitalization was significantly higher
in patients with BMI > 35 kg/m?and patients with BMI
< 23.5 kg/m? compared with patients whose body mass
index ranged from 23.5-26.4 kg/m? 26.5-30.9 kg/m?
and 31-34.9 kg/m?* Similar results were obtained in the
CHARM study (7599 patients with heart failure) in a
cohort of patients with heart failure with preserved ejec-
tion fraction [7, 13].

The functional activity of an elderly person, which
means his/her physical independence, is determined
by the state of his/her muscular system. Sarcopenia is
one of the geriatric symptoms affecting the quality of
life of patients. Sarcopenia is defined as a progressive
skeletal muscle disease that increases the risk of adverse
physical outcomes such as falls, fractures, impaired
physical function, disability and mortality [14]. Sar-
copenia is characterized by myopenia, dynapenia, and
muscle dysfunction. Sarcopenia is often considered a
condition associated with malnutrition or the risk of
malnutrition [15].

Sarcopenia is associated with other abnormalities
in body composition — low bone mass (osteosarcope-
nia), high fatty mass (sarcopenic obesity), or their com-
bination (osteoarthritides obesity). The pathogenesis
and clinical role of sarcopenia have been well studied,
whereas sarcopenic obesity was relatively recently stud-
ied [15, 16].

The pathogenetic basis of sarcopenic obesity is sys-
temic inflammation, oxidative stress, mitochondrial
dysfunction, endocrine disorders and physical inactiv-
ity. Endocrine disorders include aberrant insulin-like
growth factor/growth hormone levels, abnormal thy-
roid hormone levels, insulin resistance. These hormonal
abnormalities alter skeletal muscle metabolism, leading
to anabolic deficits with a consequent decline in func-
tional capacity. Chronic inflammation in obesity can lead
to myopenia and is partially regulated by adiponectin,

leptin, and insulin [7]. Also, chronic inflammation is a
factor contributing to the development of iron deficiency
[17]. Hypoxia accompanying anemia may be one of the
reasons for decreased exercise tolerance in patients with
HFpEF. Reduced exercise tolerance is both a leading
HFpEF symptom and a contributing factor to fat gain
and muscle loss. Therefore, the likelihood of sarcopenic
obesity increases in patients with HFpEF [17].

Aging is the most significant risk factor for cardiovas-
cular disease, with CHF with preserved ejection fraction
dominating among the elderly [18]. Therefore, elderly
patients with CHF-pEF are at risk of sarcopenic obesity.

Due to the lack of uniform criteria for sarcopenic
obesity, its prevalence in the older age group, accord-
ing to different studies, varies from 4 to 84% in men and
from 4 to 94% in women. Sarcopenic obesity is associ-
ated with deterioration in physical status to a greater
extent than obesity alone or sarcopenia alone. Alongside
limitations in everyday life, patients with sarcopenic
obesity are characterized by a high level of disability and
mortality [14, 19-23].

According to the literature, sarcopenic obesity is
associated with a high risk of cardiovascular diseases,
congestive heart failure, metabolic syndrome, arte-
rial hypertension and dyslipidemia, and death from all
causes [21, 23, 25, 26].

Sarcopenic obesity with low muscle mass may cause
higher mortality in people with normal BMI, and, con-
versely, a higher lean mass is associated with lower mor-
tality in patients with chronic CVD [27-30].

The high incidence of sarcopenic obesity in CHF was
confirmed by the prospective multicenter study SICA-HF
(Studies Investigating Co-morbidities Aggravating Heart
Failure), which included more than 1,500 patients with
chronic heart failure. The main objective of the study
was to investigate diseases concomitant to heart failure,
especially in relation to obesity, cachexia and type 2 dia-
betes mellitus. The progressive decline in muscle mass,
strength and function accompanying aging, were associ-
ated with senile asthenia syndrome and HF progression
[6, 31]. Importantly, this study demonstrates the lowest
life quality score in sarcopenic obesity patients and a
positive correlation between appendicular muscle mass,
muscle strength, and life quality.

Reciprocal effects of sarcopenia and obesity are
shown in Figure 1 [22].

The concept of obesity phenotypes proposed by
Carbone S et al. (2015), which takes into account body
composition (manifestation of adipose and lean tissue),
physical activity and cardiorespiratory load level, sug-
gests the impact of the combination of these factors on
the state of the cardiovascular system, the development
and progression of CVD, the risk of cardiovascular com-
plications and death [32].
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increased production of proinflammatory
cytokines, dysregulation of leptin and

adiponectin secretion, reduced muscle

reduced physical activity

sensitivity to insulin

increasing fat mass

Figure 1. The mutual impact of sarcopenia and obesity

Therefore, there are different metabolic pathways for
sarcopenia depending on changes in adipose mass with
aging and chronic disease. This leads to two different
paradigms of sarcopenia, i.e., cachexia and sarcopenic
obesity. [32].

Sarcopenic obesity, which can be considered a com-
plication of sarcopenia, limits mobility, resulting in
dependence on physical assistance, disability and other
adverse outcomes [20]. These facts must be taken into
account in diagnosis and when planning the tactics of
managing patients with CHF. In particular, it is possi-
ble to carry out dynamometry in an outpatient setting,
as well as a short battery of tests of physical function-
ing [22]. These studies do not require material and time
costs. However, they allow the assessment of the state of
the muscular system. Comparison of anthropometry and
assessment of muscular strength, mass and function will
allow the doctor to develop an individual approach to
the management of the patient.
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