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ABSTRACT

Aim. To study the hydration status according to clinical parameters and laboratory and instrumental research
findings at admission and discharge in patients hospitalized with acute decompensated heart failure (ADHF),
depending on the severity of glucose metabolism disorder.

Materials and methods. The study included 280 patients (53% men, average age 70.1 + 10.8 years) with ADHF.
72.5% of patients had arterial hypertension in the medical history, 60% of patients had coronary artery disease. In
all patients, the level of glycated hemoglobin (HbAlc) was determined to assess the glucose metabolism status.
The patients were divided into groups depending on the results obtained: at HbAlc values < 5.7%, patients were
included in the group without glucose metabolism disorders, at HbAlc of 5.7-6.4% — in the prediabetes group, at
HbAlc > 6.5% — in the type 2 diabetes group. The patients underwent a standard physical examination at admission
and at discharge, as well as a clinical and comprehensive assessment of congestion (determination of N-terminal
pro B-type natriuretic peptide (NT-proBNP), lung ultrasound, liver Fibroscan testing, including calculation of a
controlled attenuation parameter, bioimpedance analysis of the body).

Results. The frequency of glucose metabolism disorders in patients hospitalized with ADHF was 57.5% (n = 161),
while prediabetes was detected in 17.1% of patients (n = 48) and type 2 diabetes — in 40.4% (n = 113) of cases.
Congestion at admission was detected in all patients. A significantly higher frequency of residual (61%) and a lower
frequency of subclinical congestion (10%) were revealed in patients with ADHF and type 2 diabetes, compared to
patients without glucose metabolism disorders (39% for residual congestion, 27% for subclinical congestion) and
prediabetes (40% for residual congestion, 25% for subclinical congestion), respectively. There were no significant
differences in the frequency of euvolemia at discharge, depending on the glucose metabolism disorder.

Conclusion. To assess congestion phenomena at discharge, it is necessary to use clinical, laboratory, and instru-
mental assessments for patients with ADHF and glucose metabolism disorders. However, in patients with ADHF
and prediabetes, it is preferable to focus on the laboratory and instrumental assessment of congestion, while in
patients with ADHF and type 2 diabetes, both clinical and laboratory and instrumental assessment of congestion
should be performed.
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Cratyc rmgpatayum y nayMeHToB, roCnUTanansmnpoBaHHbIX
C AeKOMMeHcaLnen ocTpon cepaeyHon HeA0CTaTOUYHOCTHN
B 3aBMCMMOCTU OT CTENEHN HapyLIeHNA YrNeBoAHOro oomeHa

Tonkauesa B.B., Anane M.J1., Xyynwsunm H.U., Kabenbo MonTomna @.3., Hasapos U.C.,
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PE3IOME

Henb: U3y4nTh CTaTYC THUIPATAMU IO KIMHUYECKUM ¥ JIAOOPaTOPHO-NHCTPYMEHTAIBHBIM ITapaMeTpaM HpH I10-
CTYIIJIGHHUH U BBIHCKE Y MAIINEHTOB, TOCIHTAIM3UPOBAHHBIX C OCTPOH JEKOMITCHCANEeH XPOHHIECKOI cepieTHON
nenocratrounoctd (OAXCH), B 3aBHCIMOCTH OT CTEIEHH HapyIIeHus yriaeBogHoro oomena (HYO).

Marepuajbl U MeToAbl. B nccinenosanne O6butn BriroueHs! 280 marmenToB (53% Mysk4uH, CpeTHHI BO3pacT
70,1 + 10,8 ner) ¢ OJIXCH. AprepnanbHyio TUIEPTOHHUIO B aHAMHE3€¢ HMenH 72,5%, UIIeMHYecKylo OONIe3Hb
cepana — 60% manmenToB. BceM manueHTam AT OIEHKH CTaTyca yrieBoJHOTO 0OMEHa IPOBOMIIN NCCIEI0BAHIE
YPOBHS TTIMKO3WIHpOoBaHHOTO TeMornoonna (HbAlc). [lauueHTs ObuH pa3aeneHsl Ha TPYIIBI B 3aBUCUMOCTH OT
MOTy4YeHHBIX pe3ybTaToB: mpH 3HaueHusXx HbAlc < 5,7% sxmrouanu B rpymmy 6e3 HYO, 5,7-6,4% — B rpynmy
npenuabera, >6,5% — B Tpymiy ¢ caxapHbsiM auaberom 2-ro tuma (CJ12). ITaruentam MpoBOANIN CTaHAAPTHOE
¢usmyeckoe oOcIe0BaHNE TPH TTOCTYIUICHUH W TIPH BBINUCKE, A TAKOKE AENalN KIMHUYIECKYI0 U KOMIUICKCHYIO
OILIEHKY 3acTos (ONpeeNieHne KOHLIEHTPALUN MO3roBoro Harpuilypetndeckoro nentuaa (NT-proBNP), ynerpas-
ByKoBoe uccienoBanue (Y3U) nerkux, puOpockaHMpOBaHHE TEYCHH, BKIIOYAsk PacueT KOHTPOIUPYEMOTO mapa-
MeTpa 3aTyXaHHs yIbTpa3ByKa, OMOMMIIEJAHCHBIN aHAIN3 COCTaBa TENaA).

PesyabTaThl. Yactora HYO y manneHToB, rocUTaIN3UPOBAHHBIX C IEKOMIEHCAIIMEH XPOHUYECKOH cepedHon
Henoctarounoctu (XCH), coctaBmsier 57,5% (n = 161), npu sToMm npeauaber O0bu1 BoIsiBICH B 17,1% (n = 48),
C12 — B 40,4% (n =113) cny4aeB. 3acToliHbIe SIBICHUS NP OCTYIUIEHUH OTMEUYEHBI y BCEX MALMeHTOB. BhlsBie-
HBI JIOCTOBEpPHO 00Jiee BBICOKasi 4acToTa 0CcTaTouHOro (61%) u Gosiee HU3Kas 4acTOTa CyOKIMHUYECKOTO 3aCTOs
(10%) y marmentoB ¢ XCH u C/12 B cpaBHenun ¢ nanueHtamu 6e3 HYO (39% octatounstii, 27% cyOxmuHAYe-
ckuii 3actoif) u npeauaderom (40% ocratounslil, 25% cyOKIMHUYECKHUH 3acTOi) COOTBETCTBEHHO. He moka3ano
JIOCTOBEPHBIX PA3IUUUi [0 YaCTOTE IYBOJIEMUH IIPU BBIMMCKE B 3aBHcuMocTH oT HYO.

3akmouenne. [Tanmentam ¢ OJAXCH u HYO ans onieHKH 3aCTOWHBIX SIBJICHUI MPU BBIIHCKE HEOOXOIUMO HC-
MOJIE30BaTh KJIMHHYECKYIO U 1a00paTOpHO-HHCTPYMEHTAIBHYIO OIleHKY 3actos. Onnako y manuentoB ¢ OJJIXCH
U TIperadeToM MpeIIOUTHTEIBHO CIeNIaTh aKIEeHT Ha J1abopaTOpPHO-MHCTPYMEHTAIBHOM OLICHKE 3aCTOsl, a Maly-
enram ¢ OJIXCH u C/I2 — Ha kimuHIYECKOH 1 JIaDOPaTOPHO-MHCTPYMEHTAJIBHON OIIEHKE 3aCTOsI.

KiwueBble ciioBa: cepiacuHas HEOCTATOYHOCTh, onieHKa 3acTosi, NT-proBNP, Y3U nerkux, ¢pudpockaHupoBa-
HUE TICYCHHU, HAPYIICHUE YTIIEBOIHOTO OOMEHA

Kon@paukTt unTepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHUE SIBHBIX U MOTEHIMAIBHBIX KOH()INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJIMKAIME HACTOSIIEH CTaThI

Hcrounuk ¢puHaAHCHPOBaHUS. ABTOPHI 3asBIISIIOT 00 OTCYTCTBHU (DHHAHCHUPOBAHUS TIPH MPOBEICHHU UCCIIEI0-
BaHUSI.

CooTBeTcTBHE MPUHIIMIAM ITUKH. Bce manueHTs! moanucam HHOOPMHUPOBAHHOE COTJIACHE HA yYacTUE B HC-
cienoBanud. MccnenoBanue 000OpPEHO ITHYECKUM KOMHTETOM Memuiuackoro wHcTHTyTa PY/IH (mipoTokon
Ne 28 ot 15.04.2021).

Js nurupoBanusi: Tonkauesa B.B., [Iluane M.JI., Xyrmumsuau H.U., Kabenso MonToiia @.3., Hazapos U.C.,
Cwmupuos W.IT., Tanoukun C.A., Kob6anasa JK.J[. Ctatyc ruaparaiyu y naiueHTOB, FOCIUTAIN3UPOBAHHBIX C JIe-
KOMIICHCAIIUEH OCTPOii CepICUHON HEAOCTATOYHOCTH B 3aBUCHMOCTH OT CTEIIEHU HAPYIICHUS yIIeBOJHOIO oOMe-
Ha. broanemens cubupckoi meouyunwt. 2023;22(4):114—-121. https://doi.org/10.20538/1682-0363-2023-4-114-121.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) and heart failure
(HF) are common comorbid conditions. In addition,
new-onset T2DM and prediabetes are often found in
patients hospitalized with acute decompensated heart
failure (ADHF) and are independently associated with
an increased risk of both all-cause and cardiovascular
mortality [1].

The leading pathophysiological mechanism in
ADHF and the reason for hospitalization is systemic
congestion, which is associated with an unfavorable
disease prognosis [2]. Systemic congestion leads to
dysfunction of target organs, which has an important
clinical and prognostic value. Quite often, congestion
phenomena can go unnoticed, since in some cases,
they do not manifest clinically [3], but can only be
detected by laboratory and (or) instrumental methods.
The instrumental methods for assessing congestion,
which have a prognostic value according to literature
data, include determining the level of brain-natriuretic
peptide (NT-proBNP), assessing the number of B-lines
according to lung ultrasound, estimating liver density by
transient elastography, and assessing the hydration status
by the bioelectrical impedance vector analysis (BIVA).
Patients with T2DM with both heart failure with reduced
ejection fraction (HFrEF) and heart failure with preserved
ejection fraction (HFpEF) are characterized by a more
advanced NYHA functional class of the disease and
have more symptoms and signs associated with HF than
patients without T2DM [4, 5]. In the CHARM, DIG, and
I-PRESERVE trials, high frequency of symptoms and
signs of congestion was found in patients with T2DM.
Similar data in patients with prediabetes have not been
presented in the literature.

Thus, the aim of this work was to study the
hydration status according to clinical parameters
and laboratory and instrumental research findings
at admission and discharge in patients hospitalized
with ADHF, depending on the severity of glucose
metabolism disorder (prediabetes, T2DM) and without
metabolism disorders.

MATERIALS AND METHODS

A prospective, observational study on investigating
the features of chronic heart failure (CHF) in patients
with glucose metabolism disorder included 280 people
hospitalized with ADHF.

ADHF was diagnosed on the basis of current
clinical guidelines: rapid aggravation of symptoms
and signs of HF requiring emergency hospitalization
of the patient and intensive therapy in combination

with objective signs of heart failure (systolic and (or)
diastolic dysfunction, left ventricular hypertrophy
(LVH), left atrial enlargement according to
echocardiography, and an increase in the NT-proBNP
level).

Patients with acute coronary syndrome, terminal
hepatorenal syndrome, non-cardiogenic edematous
disorder, active cancer, exacerbation of chronic
obstructive pulmonary disease (COPD), bronchial
asthma (BA), pneumonia, type 1 diabetes mellitus,
severe cognitive impairments, suspected or conformed
COVID-19, verified hepatitis (cirrhosis of the liver),
immobilized patients, and those who could not
undergo BIVA (due to amputated limbs, ulcers or
pronounced trophic changes in the skin of the limbs,
the presence of metal implants) were not included in
the study.

Glycated hemoglobin (HbAlc) was determined in
all patients to assess the status of glucose metabolism.
The patients were divided into groups depending on the
results obtained: at HbAlc values < 5.7%, the patients
were included in the group without glucose metabolism
disorders, at HbAlc of 5.7-6.4% — in the prediabetes
group, at HbAlc > 6.5% — in the T2DM group.

In the first 24 hours from the moment of
hospitalization and at discharge, all patients included
in the study underwent standard physical, laboratory
and instrumental examinations, including lung
ultrasound, determination of the NT-proBNP level,
liver Fibroscan testing with the calculation of a
controlled attenuation parameter (CAP), and BIVA of
body composition (Fig. 1).

The clinical and demographic characteristics of
patients are presented in Table 1.

Therapy of patients in the outpatient setting
included loop diuretics 72.8%, mineralocorticoid
receptor antagonists (MRA) — 55%, ACEi /ARB
/ ARNI — 77.1%, beta-blockers — 70.0%, cardiac
glycosides — 18.5%, and oral anticoagulants — 55%.
In the in-patient setting, all patients received loop
diuretics, MRA — 74.2%, ACEi / ARB / ARNI —
94.2%, beta blockers — 95.3%, cardiac glycosides —
18.5%, and oral anticoagulants — 66%.

To assess clinical congestion, the Composite
Congestion Score (CCS) was used. Orthopnea, swelling
of the cervical veins, and peripheral edema were
evaluated in points. Each clinical symptom and sign
were evaluated at admission and at discharge. When
summing up the scores, the score > 1 was considered
as clinical congestion at admission and as residual
congestion with clinical manifestations at discharge.
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Prospective, observational study

Patients with acute
decompensated heart
failure, n = 280

Visit 1 Visit 2
—> Admission > | Discharge
0+ 24 hours Patients without Dey 8
—» <5.7% glucose metabolism
without DM disorder, n =119
in anamnesis
v Patients with
HbAlc I__> 5.7-6.4% prediabetes,
without DM n=43
in anamnesis
>6.5% Pat.ients with type 2
+DM in diabetes ﬁzlltus,
) n=
v anamnesis V
Clinical and demographic characteristics
Clinical symptoms of HF according to the HFA scale
NT-proBNP
Lung ultrasound
Liver Fibroscan testing including CPA
Bioelectrical impedance vector analysis (BIVA) of body
composition
Fig. 1. Design of the study
Table 1 The concentration of NT-proBNP was determined
Clinical and demographic characteristics of patients included by the enzyme-linked immunosorbent assay (ELISA)
in the study, n = 280 using the NT-proBNP-ELISA-BEST test systems,
Parameter Value the A-9102 reagent kit (Vector-Best, Russia). Lung
Gender (male / female), 7 (%) 148 (53%)/132 (47%) ultrasound (VIVID iq, GE) with the calculation of the
Age, years, MESD 70.1£10.8 sum of B-lines was performed in 8 zones. Transient
2 . .
BMI, ke/m ’MiSD 321557 elastography (TE) was performed using the FibroScan
NYHA functional class of HF, n (%) . .
0 ® 502 Touch device (Echosens, France) according to
11 90 (32%) >
T 123 (44%) the standard procedure. BIVA was performed using
v 67 (24%) the ABC-01 analyzer (Medass, Russia).
LVEF, %, n (%) 45.1+11.9 Liver ultrasound was regarded as a method for
EX::;: 84 (30%) assessing congestion in the pulmonary circulation,
20499 71 (250/2 ) transien.t elgstography —asa .rnetho.d for assessing
>50% 125 (45%) congestion in the systemic circulation, BIVA and
Arterial hypertension, 1 (%) 203 (72.5%) determining NT-proBNP — as methods for assessing
History of stroke, n (%) 36 (13%) systemic congestion.
Coronary heart disease, 1 (%) 167 (60%) At discharge, the following groups of patients
History of myocardial infarction, n (%) 106 (38%) were differentiated: patients with residual congestion
. . . 0 ) .o .
Atrial fibrillation (flutter), (%) 185 (66%) (clinical and laboratory and instrumental assessments),
Chronic kidney disease, n (%) 73 (26%) . . . . . .
patients with subclinical congestion, and euvolemic or
COPD / BA, 1 (%) 47 (17%) .
well compensated patients.
Note: BMI — body mass index, LVEF — left ventricular ejection Residual congestion at dlSCharge was evidenced by

fraction.

clinical and instrumental and laboratory data confirming

Bulletin of Siberian Medicine. 2023; 22 (4): 114-121 117



Tolkacheva V.V., Diane M.L., Khutsishvili N.I. et al.

Hydration status in patients hospitalized with acute decompensated heart

the presence of congestion. Subclinical congestion was
evidenced by the absence of clinical and the presence of
instrumental research findings confirming the presence
of congestion. The absence of clinical and instrumental
research findings confirming congestion was regarded
as a state of euvolemia or compensation.

For statistical data processing, MedCalc Software’s
VAT Version 19.0 and IBM SPSS Statistics (version
26.0) were used. Quantitative variables were presented
as the arithmetic mean and the standard deviation
(M + SD) for normal distribution and as the median
and the interquartile range Me (Q ; Q) for non-normal
distribution.

RESULTS

The frequency of glucose metabolism disorders
in patients hospitalized with ADHF was 57.5% (n =
161), while prediabetes was detected in 17.1% of cases
(n=48), and T2DM —in 40.4% (n = 113) of cases.

The status of congestion phenomena at admission
and discharge was analyzed in all patients hospitalized
with ADHF. Congestion at admission was detected in
all patients. Patients with glucose metabolism disorders
at admission had significantly higher frequency of
typical clinical symptoms and signs of CHF, such as
wheezing in the lungs, orthopnea, swollen cervical

veins, and edema of the lower extremities. They also
had significantly higher values of liver density, CAP,
the number of B-lines on lung ultrasound, and the level
of NT-proBNP and significantly lower 6-min walk test
values (6MWT) and active resistance and impedance
according to BIVA, which indicates more pronounced
manifestations of congestion compared to patients
without glucose metabolism disorders (Table 2).

The clinical and laboratory and instrumental
assessments of congestion in patients with ADHF,
depending on the degree of glucose metabolism
disorders at discharge, are presented in Table 3. At
discharge, the frequency of residual congestion in
patients with glucose metabolism disorders was
significantly higher (55% vs. 39%, p < 0.01), and the
frequency of subclinical congestion was significantly
lower (14% vs. 27%, p < 0.01) than in the group of
patients without glucose metabolism disorders. At
the same time, the frequency of congestion in the
prediabetes group was comparable with that in the
group without glucose metabolism disorders. The
differences in the frequency were revealed due to the
group of patients with T2DM (Fig. 2). There were no
significant differences in the frequency of euvolemia
or compensation at discharge, depending on glucose
metabolism disorders.

Table 2

Clinical and laboratory and instrumental assessment of congestion in patients with ADHF, depending on the degree of glucose
metabolism disorders at admission, n =280

Parameter CHF witl}out glucose metabolism CHF with prediabetes, CHF with type 2 diabetes,
disorders, n =119 n=48 n=113
6MWT, m 2552+111.4 211.3 £ 116.2*% 227.7 £ 9.3%#
Clinical assessment of congestion

Dyspnea, n (%) 113 (94.9) 46 (95.8) 111 (98.2)
Wheezing in the lungs, n (%) 50 (42.0) 37 (77.1)%** 78 (69)*
Orthopnea, n (%) 79 (66.4) 35 (72.9)*** 78 (69)
Swollen cervical veins, n (%) 46 (38.7) 23 (47.9)** 52 (46)
Edema of the lower extremities, 7 (%) 73 (61.3) 41 (85.4)** 105 (92.9)*

Laboratory and instrumental asses

sment of congestion

NT-proBNP, pg / ml, Me (O1; Os3)

1,700 (690; 2,901)

1,797 (1,040; 2,941)

2,130 (1,150; 3,201)*

Number of B-lines, M + SD 31,4+17 349+154 36+ 17.9*
Liver density, kPa, M + SD 10.6 £8.9 14.3 £10.2%* 14.3 £10.8**
CAP,dB/m, M+ SD 231+72.1 254.9 £ 51 .4%* 256.9 £ 55.3**
Active resistance, Om, M + SD 403.5+76.9 382.5+74.9 377.8 £73.48
Reactance, Om, M + SD 356+93 32.5+10.7 33.2+9.8
Impedance Z, BIVA, M + SD 405.2 +77.1 383.9+754 379.3 £73.9%

*p < 0.05, ¥*p < 0.01, ***p < 0.001 compared to the group of CHF patients without glucose metabolism disorders; #p < 0.05, #p < 0.01,

#it#p < 0.001 compared to the prediabetes group and T2DM group (here and in Table 3).
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Table 3

Clinical and laboratory and instrumental assessment of congestion in patients with ADHF, depending on the degree of glucose
metabolism disorders at discharge, n = 280

Parameter disorders, n=119

CHF without glucose metabolism

CHF with prediabetes, CHF with type 2 diabetes,
n=48 n=113

Clinical assessment of congestion

Dyspnea, n (%) 55 (46.2%) 26 (54.1%) 65 (57.5%)
Wheezing in the lungs, 7 (%) 15 (12.6%) 12 (25.0%) 40 (35.3%)***
Orthopnea, n (%) 25 (21.0%) 11 (22.9%) 30 (26.5%)
Swollen cervical veins, 7 (%) 19 (15.9%) 9 (18.7%) 24 (21.2%)
Edema of the lower extremities, 7 (%) 24 (20.1%) 17 (35.4%) 59 (52.2%)***#

Laboratory and instrumental assessment of congestion

NT-proBNP, pg / ml, Me (Q:; Os) 693.5 (341; 1,501)

957 (659; 1,727)%** 1,252 (904; 2,146)***

Number of B-lines, M + SD 16.5+11.9 21.9 £ 15.6%* 21.8 £ 11.1%*
Liver density, kPa, M + SD 5.6t£22 7.6+44 7.8+4.6
CAP,dB/m, M +SD 454.0 +74.7 4174 % 81.1%%% 415.8 & 80.0%**
Active resistance, Om, M + SD 42.8+9.2 38.4 + 11.6%* 38.4 +9.8%*
Reactance, Om, M + SD 456.0 £75.1 419.2 £ 81.7** 417.7 £ 80.5%*
At discharge while among patients hospitalized for acute HF, DM
o 2200 is detected in < 50% [9].
61 In clinical studies of patients with CHF, the
60 prevalence of T2DM was about 30%, regardless
of the HF phenotype (i.e. HFrEF and HFpEF) [3,
# 5, 8, 10-16]. It is important to note that in patients
40 39 40 p<001 s With HF Wi'thout DM, t'he .risk of .developir.lg DM is
% B 29 higher and increases with increasing severity of HF
30 \ and the use of loop diuretics [17]. In addition, newly
P _ diagnosed T2DM and prediabetes are often found in
patients hospitalized with ADHF. In the PARAGON-
10 - HF study, which involved 4,796 patients with
HFpEF, 50% of patients had T2DM, and 18%
0 Residual SHbchmcal No congestion of patients had prediabetes, that is 2/3 of the
congestion congestion

B CHF without glucose CHF with prediabetes B CHF with type 2 diabetes
metabolism disorders mellitus

Fig. 2. Frequency of congestion at discharge in the studied
groups

DISCUSSION

CHF and DM are quite common diseases. In the
general population, HF is associated with higher
prevalence of T2DM compared to patients without
HF [4-6]. In our study, the incidence of glucose
metabolism disorders in patients hospitalized with
ADHF was 57.5%, while prediabetes was detected in
17.1% of cases, and T2DM — in 40.4% of cases, which
is consistent with the literature data. In the registers of
hospitalized patients with HF in North America and
Europe, the prevalence of T2DM is about 40—45%
[7]. According to a large European registry, DM is
diagnosed in 36% of outpatient patients with CHF [8],

patients had glucose metabolism disorders. In the
PARADIGM-FH study, it was shown that among
8,274 patients with systolic HF, 35% had a history of
T2DM. The examination conducted before the start
of the study revealed an additional 13% of patients
with newly diagnosed T2DM (HbAlc > 6.5%) and
25% with prediabetes (HbAlc 6.0—6.4%). That
is, in 38% of patients who lived to HF with LVEF
< 40%, clinically significant glucose metabolism
disorders (prediabetes and T2DM) were not detected
in time [5].

Fluid volume overload and congestion remain
common causes of hospitalizations with HF. Patients
with DM have increased neurohumoral activation
and changes in sodium absorption, which may
predispose to congestion, cardiorenal syndrome, and
decreased sensitivity to diuretics. Hyperglycemia
in the context of DM causes increased regulation of
sodium — glucose cotransporter-2, which leads to an

Bulletin of Siberian Medicine. 2023; 22 (4): 114-121 119



Tolkacheva V.V., Diane M.L., Khutsishvili N.I. et al.

Hydration status in patients hospitalized with acute decompensated heart

increase in sodium absorption by the proximal parts
of the kidneys, an increase in the fluid volume, and a
decrease in sensitivity to diuretics [18].

In the CHARM, DIG, and I-PRESERVE studies,
greater frequency of symptoms and signs of congestion
was shown in patients with DM. Despite the fact that
the status of congestion was not directly studied in the
GWTG-HF study, it revealed a more frequent need
for mechanical ventilation and dialysis / ultrafiltration
and deterioration of kidney function in patients with
T2DM, which may indicate an increase in the fluid
volume load. The SOLVD-Prevention study showed
that patients with asymptomatic left ventricular systolic
dysfunction and T2DM had a higher probability of
disease progression to symptomatic HF than those
without T2DM [19].

Our study shows that not only patients with
T2DM, but also patients with prediabetes were
characterized by significantly higher frequency of
typical clinical symptoms and signs of CHF, such
as wheezing in the lungs (69 and 77.1 versus 42%),
orthopnea (69 and 72.9 versus 66.4%), swollen
cervical veins (46 and 47.9 versus 38.7%), and edema
of the lower extremities (92.9 and 85.4 versus 61.3%)
compared to patients without glucose metabolism
disorders, respectively. In addition, patients with
glucose metabolism disorders were characterized
by significantly more pronounced laboratory and
instrumental signs of congestion. Thus, in patients
with T2DM and prediabetes, in contrast to patients
without glucose metabolism disorders, we detected
significantly higher values of liver density (14.3
+ 10.8 kP and 14.3 + 10.2 versus 10.6 + 8.9 kPa,
p<0.01), CAP (256.9 + 55.3 and 254.9 + 51.4 versus
231 +72.1 dB/m, p <0.01), the number of B-lines on
lung ultrasound (36 = 17.9 and 34.9 = 15.4 versus.
314 £ 17, p < 0.05), and NT-proBNP (2,130 and
1,797 versus 1,700 pg / ml, p <0.05) and significantly
lower impedance values in BIVA (379.3 = 73.9 and
383.9 + 75.4 versus 405.2 £ 77.1, p < 0.05).

Patients with CHF and T2DM at discharge were
characterized by significantly higher frequency of
residual congestion (61%) and lower frequency of
subclinical congestion (10%), compared to patients
without glucose metabolism disorders (39% for
residual congestion, 27% for subclinical congestion)
and prediabetes (40% for residual congestion, 25% for
subclinical congestion), respectively. There were no
significant differences in the frequency of achieving
euvolemia at discharge, depending on glucose
metabolism disorders.

CONCLUSION

To assess congestion phenomena at discharge,
it is necessary to use clinical and laboratory and
instrumental assessments for patients with ADHF and
glucose metabolism disorders. However, in patients
with ADHF and prediabetes, it is preferable to
focus on the laboratory and instrumental assessment
of congestion, while in patients with ADHF and
T2DM, both clinical and laboratory and instrumental
assessment of congestion should be performed.
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