CPINCKM APXMB
3A LIENOKYMHO NEKAPCTBO
SERBIAN ARCHIVES

OF MEDICINE

Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia
+381 11 4092 776, Fax: +381 11 3348 653

E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs

Paper Accepted” ISSN Online 2406-0895
Original Article / Opurunannu pan

Marija Dobri¢i¢"*, Vesna Paki¢!, Vesna Pejovié!, Aleksandra Kuzmanovi¢!, Miodrag Milié?,
Jelena Marinkovi¢?, Visnja Lezai¢?

Factors influencing mortality in prevalent hemodialysis patients'with
different types of heart failure — a single-center experience

dakTopH KOjU YTUIY Ha CMPTHOCT KOJT IPEBAJICHTHUX OOJIECHUKA JICUCHUX
XEMOJIMJAJT30M Ca Pa3IMYUTUM TUIIOBUMA CpUaAHE MHCY PUITH)EHITN]E —
HCKYCTBO j€HOT IEHTpa

Special Hospital for Internal Diseases, Lazarevac, Serbia;
2University of Belgrade, Faculty of Medicine, Belgrade, Serbia

Received: September 21, 2023

Revised: June 27, 2024

Accepted:-August 5, 2024

Online First: August 13,2024

DOI: https://doi.org/10.2298/SARH230921065D

“Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet
been copy-edited and/or formatted in the publication house style, and the text may be changed before
the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last name
and initial of the first name, article title, journal title, online first publication month and year, and the
DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First, February
2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

*Correspondence to:

Marija DOBRICIC

Special Hospital for Internal Diseases, Porda Kovacevi¢a 27, 11550 Lazarevac, Serbia
E-mail: marija.dobricic@yahoo.com


http://www.srpskiarhiv.rs/

Srp Arh Celok Lek 2024 | Online First: August 13, 2024 | DOI: https://doi.org/10.2298/SARH230921065D

Factors influencing mortality in prevalent hemodialysis patients with
different types of heart failure — a single-center experience

dakTopH KOjU YTUUY Ha CMPTHOCT KOJI IPEBAJICHTHUX OOJIECHUKA JICUEHUX

XEMOJIM]aJIU30M Ca Pa3IMYUTUM TUIIOBUMA CpUYaHe MHCYUIIN]CHIH]E —

MCKYCTBO J€JHOT IIEHTpa

SUMMARY

Introduction/Objective This retrospective longitudinal
study aimed to analyze survival factors in prevalent he-
modialysis (HD) patients with different heart failure
(HF) phenotypes.

Methods Over 36 months, 96 patients were monitored,
with 51 deaths recorded. Patients were categorized into
HF with reduced ejection fraction (HFrEF), HF with pre-
served ejection fraction (HFpEF), and non-HF (no HF)
groups. Demographic, clinical, and laboratory parame-
ters were analyzed to identify survival predictors within
each subgroup.

Results Survival curves did not differ among HF sub-
groups, and mortality was as follows: 42.9% for HFrEF,
52.4% for HFpEF, and 60.6% for no-HF patients. The
main causes of death were COVID-19 infection (70%),
followed by de novo cardiovascular diseases (myocardial
infarction and cerebrovascular insult) (25%). Some de-
mographic (age, male sex, HD vintage) and laboratory
differences (anemia, lipids) between the surviving and
deceased subgroups of patients have been found. Multi-
variate analysis identified distinct survival predictors: in
HFrEF: pulse rate and interventricular septum thickness,
in HFpEF: primary renal disease, cardiac history, and di-
uretic use; in no-HF: BMI, serum sodium, and HDL/LDL
ratios.

Conclusion Our results led us to suspect that COVID-19
infection might have masked the expected impact of HF
phenotype on patients’ survival. Obtained findings con-
tribute to the evolving understanding of HF in prevalent
HD patients in the pandemic era. As HF, dialysis, and
COVID-19 intertwine, further investigation is crucial to
navigate this intricate finding and optimize patient care.
Keywords: heart failure; hemodialysis; mortality; risk
factors

INTRODUCTION

CAXKETAK

YBoa/Ilmb OBa peTpocleKTHBHA CTyIUja ca [Ay>KHUM
npahemeM nMala je 3a uJb J1a aHau3upa GaxkTope mnpe-
JKHBJbaBama KOJI MPEBAICHTHUX OOJECHUKA ICYCHUX Xe-
Momujam3oM (X)) ca pasnuuuTEM (HESHOTHIIOBUMA
cpuane uncyunujennuje (CH),

Mertone Toxom 36 mecenu, mpaheHo je 96 GosnecHnka, a
3abenexeH je 51 cmpTtHHu citydaj. [Ipema Tuny CU 6oune-
CHHIIU Cy mojiesbeHu y rpyne: y CU ca cMameHOM ejek-
oHoM (pakiyjom (CUpE®), CH ca ouyBaHOM €jeKIHU-
onoM ¢pakiujom (CUoE®D) u 6e3-CU (6e3 CU). demo-
rpadcxy; KIMHUYKY 1 J1a00paTOPHjCKU apaMeTpH Cy a-
HAJIM3UpaHU J1a OW ce UICHTU(OUKOBATHM MPEIUKTOPU
HpPEeXUBJbaBaa YHYTap CBAaKe MOATPYIIE.

Pesyarati. KpuiBe npexuBibaBama HHCY C€ 3HAYajHO
pas3nukoBajie Mel)y HCIMTaHUM Ipynama, a 6poj yMpiux
je ouo cnenehn: 42,9% 3a CUpED, 52,4% 3a CUoED u
60,6% 3a 6onecuuke 6e3 CU. ['maBHU y3ponu cMpTuU Cy
ounmn uHpekuuja koBunoMm 19 y 70% cMmpTHHX ciyya-
jea, a 3atmm de NOVO KapAMOBAacKyJnapHe OoiecTH
(uHdapKT MHOKapIa U LepeOpoBacKyJlIapHU HH3YIT) y
25% ympnux. Iloarpyme mpexuBeanx U yMpimx 0Ooje-
CHHMKA Pa3IUKyjy ce y CTapocCTH, oy, Tpajawy X/I u a-
HEeMHjU ¥ poduity Tunuaa. MynTHBapHjaHTHA aHAIN3a
je uneHTuUKoBala MPEAUKTOPE NMPEKUBIbABAA: KOJ
CHUpE®: 6p3uny myJsca u 1e0/bHHY HHTCPBEHTPHUKYIIAp-
Hor centyma, kojq CHUnE® mnpumapro o06osbeme
OyOpera, MpeTXoHe cpyaHe 0OJIECTH U yIoTpeda any-
peruka; koz rpyne 6e3 CU unnexc TenecHe mace, HaTpH-
jyM y cepymy u ognoca HDL/LDL nunuma.

3akspyyak: JloOMjeHH Hanasu JONPHUHOCE Pa3yMeBamby
CU xon mpeBaeHTHHX OonecHuKa JedeHnx X1 y epu
nannemuje. Kako ce CU, aujanuza m koBua 19 mpe-
winhy, Jajbe UCTPAKUBAKE j€ KIBYYHO 3a 00jalllmbemhe
OBE€ 3aMplIeHEe HHTEpaKLuje U ONTHMHU3aLUjy Opure o
OonecHULIMA.

Kbyune peum: cpuyana uHCyUIMjEeHIH]ja, XEeMOAHUja-
JIM3a; MOPTAIHTET; PAKTOPH PU3UKA

Patients with end-stage renal disease undergoing maintenance hemodialysis (HD) frequently
encounter an array of cardiovascular complications, further exacerbated by the coexistence of
heart failure (HF) [1]. Consequently, the interplay between HD and HF warrants investigation,
particularly in the context of mortality outcomes.
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Three types of HF in the general population are recognized: HF with preserved ejection fraction
(HFpEF), HF with reduced EF (HFrEF), and HF with moderately reduced EF [2]. Their clinical
presentation and risk factors are similar, but the approach to treatment and response to treat-
ment is different. Having in mind that HF is a poor predictor of HD patient outcome [3], timely
identification of HF risk factors, and clinical presentation would be helpful in prevention and
their management [4]. HFrEF is characterized by a compromised left ventricular ejection frac-
tion (EF), often resulting from structural heart damage, myocardial infarction, or dilated cardi-
omyopathies. On the other hand, HFpEF, characterized by preserved EF, typically involves

diastolic dysfunction and is associated with comorbidities such as hypertension, diabetes, and

aging [4].

Mortality rates among patients with HF undergoing HD remain-a subject of concern. The con-
comitant presence of both conditions introduces intricate.hemodynamic alterations, electrolyte
imbalances, and potential medication interactions, all of which contribute to elevated mortality
risk [5, 6]. Understanding the differential impact of HFrEF and HFpEF on mortality in the
context of maintenance HD is essential for tailoring effective interventions and optimizing pa-

tient care.

Existing research has primarily focused on overall mortality in HD patients without distin-
guishing between HFrEF and HFpEF subgroups, warranting further investigation into the
unique contributors to mortality in each subgroup. Thus the present study aimed to identify
specific factors that contribute to mortality in prevalent HD population with different types of
HF.

METHODS
Patients

This was a single-center retrospective longitudinal analysis of data from a 96 prevalent patient
treated with HD. The included patients were older than 18 years, with at least 6 months of HD
treatment. Statins, aspirin, angiotensin-converting enzyme inhibitors (or angiotensin-receptor
blockers), and beta-blockers were prescribed to all patients in accordance with current guide-
lines for secondary prevention of CV events independently of clinical evaluation, as well as

anti-aggregation treatment and anticoagulants as needed. Parameter of anemia and mineral
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metabolism were controlled according to current KDIGO guidelines which are adopted locally
[7, 8]. Studied patients were all asymptomatic for chest pain and had no history of acute coro-
nary syndrome in the past three months. Exclusion criteria were the inability of the patients to
provide signed written consent for participation in the study. According to the criteria of the
American and European Society of Cardiology [2, 4] and based on signs and/or symptoms of
HF, and left ventricular function indicators obtained by transthoracic echocardiography, pa-
tients were divided into groups: 1. with HF and reduced-EF-rEF (EF< 40%), plus moderately
reduced HFmrEF marked as HFrEF (EF = 40-50%)- 21 patients, 2. with HF and preserved EF-
HFpEF (EF > 50%)- 42 patients and 3. without overt HF - 33 patients. During the monitoring
period (from March 2020 to April 2023), 51 patients died. In order to identify the factors that
contributed to the mortality in the study population, we compared all data reported.in the meth-
ods below between deceased patients and survivors. For easier comparison, the basal groups
of patients with HFrEF, HFpEF, and the group without HF were divided into two subgroups
each i.e. those who survived and those who died, thus forming six subgroups marked with

numbers from 1 to 6.

The approval of the local Ethics committee was obtained (number110/21.1.2020) and written

informed consent was obtained from all the participants.

Data collection

1..Demographic data: age, gender, renal disease, comorbidities (coronary artery disease, hy-
pertension, diabetes mellitus, dyslipidemia, and peripheral obstructive arterial disease), resid-
ual-diuresis, and body mass index (BMI) including history of coronary artery disease defined
as prior revascularization (through angioplasty or coronary artery bypass). Also, each patient
was physically examined and questioned for signs and/ or symptoms of HF including edema
of the lower extremities, (exertional) dyspnea graded by the New York Heart Association cri-

teria (NYHA I-1V), and paroxysmal nocturnal dyspnea/orthopnea [9].

2. Dialytic data: duration of bicarbonate dialysis session (four hours three times a week), dial-
ysis vintage, dialysis membrane (low and high flow polysulphone membrane, surface between
1.3 and 1.8 m?), without change throughout the study period, single pool Kt/V [10], inter-

dialytic weight gain, dialysis access, and systolic and diastolic blood pressure before HD
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session, volume status checked by bioimpedance spectroscopy, using the device Body Com-

position Monitor (BCM) manufactured by Fresenius Medical Care.

Measurements

All the measured parameters i.e. laboratory data and transthoracic echocardiography charac-

teristics are described in detail in our previous work [11].

Outcomes

The main outcome of this study was all-cause and cardiovascular. mortality during the 36
months of follow-up. The date and causes of death were recorded from the patient’s medical
files. Sudden cardiac death, heart failure, myocardial infarction, severe aortic stenosis, aortic
dissection, ischemic stroke, and peripheral vascular ischemia were considered causes of cardi-
ovascular death. Infection-related mortality included COVID-19 cases and sepsis. Also, the

number and causes of hospitalizations were recorded from the patient’s medical records.

Statistical analyses were performed using the SPSS software (version 25.0) and R software
(version 3.6.1). Continuous variates with normal distribution were presented as mean = SD and
compared using the Student’s t-test. Variables without normal distribution were presented as
median with interquartile ranges and compared using the Mann-Whitney U test or for multiple
comparisons Tukey post-hoc test. Categorical data were presented as the number of cases and
percentages and compared using the y2 test. Cox multivariate logistic regression model includ-
ing all significantly different characteristics in the univariate logistic regression models (at p =
0.05) as well as those predictors that are known to affect the patient’s death, was used to deter-
mine the independent association with all-cause mortality. Two-sided p-values < 0.05 were

considered significant.

Data availability

The datasets used and/or analyzed during the current study are available from the correspond-

ing author upon reasonable request.
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RESULTS
Study population

Differences in baseline characteristics between surviving and deceased patients at the entry of
the study are presented in Table 1. Considering two subgroups with HFpEF, deceased patients
were older, and there were more males. They had been on HD for a shorter time before the start
of this study compared to patients from other groups, and had more frequent renal anemia
compared to deceased persons without HF. In groups of survivors, more'women were in the
subgroup with HFrEF compared to the subgroup with HFpEF, and zero NYHA score was more
common in HFpEF compared to no HF group. In the groups of hon-survivors, the patients from
the HFrEF group had the lowest mean EF compared to'the other two groups of patients. No
other difference was found among subgroups regarding demagraphic, clinical, treatment, and
ultrasound heart parameters except for the EF, which was the basis for grouping patients (data

are not presented).

Laboratory analyses and lipid profile

Table 2 presents the results of laboratory analyses. When comparing survivors and deceased
patients, those with HFrEF had higher platelet counts, while those without HF had lower leu-
kocytes and serum sodium (both within normal limits). Minor differences, not statistically sig-
nificant in iPTH and CRP were noted in both HFpEF and no HF subgroups. Also, deceased
patients with HFrEF had the lowest leukocyte, hemoglobin, and platelet counts in comparison
to other subgroups. Among survivors, patients with HFrEF had slightly lower phosphate and
PTH compared to group 2 with HFpEF, but this difference was not statistically significant.
Looking at lipids, in comparisons between survivors and deceased patients, group 3 had higher
HDL-c levels, but a lower HDL/LDL ratio. On the other hand, survivors from group 2 showed

a higher HDL/LDL ratio than deceased from the same subgroup.
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Clinical outcome and survival analysis

No difference was found in the frequency and cause of hospitalizations between examined
groups of patients (Table 3). Throughout the 36 months of follow-up, 51 patients died. The
frequency of COVID-19 infection being the cause of death (Table 3) was notably higher in
comparison to CVD across all groups of patients studied i.e. 36 vs.. 13 patients (y2 = 35.41, p<
0.001).

No difference in patients’ survival curves among the studied groups, as shown by Kaplan-
Meier analysis (Figure 1). The medians for survival time—representing the point at- which half
the patients were anticipated to remain alive—were as follows: 10 months (IQR 4.9-15.1) for
HFrEF, 14 months (IQR 12.0-15.9) for HFpEF, and 11 months (IQR 7.39-14.61) for no-HF

group.

Mortality predictors were separately analyzed in.each group using Cox regression analysis.
Univariate Cox logistic regression analysis in patients with HFrEF identified the following
mortality predictors: CVI, pulse rate, and IVs thickness. However, multivariate analysis re-
vealed only pulse rate and 1\/s thickness as independent predictors after adjusting for other
variables in the model (Table 4). Each unit increase in pulse rate correlated with a 187.47 times
higher risk of mortality, though with-considerable uncertainty due to a wide confidence inter-
val. Similarly; 1Vs thickness showed a substantial risk increase, but with significant uncer-

tainty.

For HFpEF patients, DM2 and nephroangiosclerosis (as an underlying kidney disease), myo-
cardial infarction, coronary artery bypass grafting, the use of diuretics, and the number of hos-
pitalizations were identified by univariate analysis as significant predictors of mortality. Mul-
tivariate analysis retained only DM2, nephroangiosclerosis, and diuretic use as independent
positive mortality predictors (Table 5). Although the wide confidence interval indicates some
uncertainty in the estimate, the point estimate suggests a strong association between DM2,

nephroangiosclerosis, and use of diuretics and mortality in patients with HFpEF.

In the case of patients with no HF, univariate Cox logistic regression analysis identified CVI,
chronic obstructive pulmonary disease, 1Vs and posterior wall thickness, BMI, fat tissue, adi-
pose tissue mass, sodium, HDL/LDL ratio, and number of hospitalizations as significant pre-
dictors of mortality. Multivariate analysis highlighted independent predictors for mortality to

be NYHA class, BMI, posterior wall thickness, and adipose tissue mass after adjusting for other
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variables in the model (Table 6). Higher NYHA class correlated with a 2.05 times higher mor-
tality risk, while each unit increase in BMI was associated with a 1.271 times higher risk. Con-
versely, each unit increase in adipose tissue mass is associated with a 0.882 times lower risk of
mortality. Additionally, each unit increase in posterior wall thickness is associated with lower
risk of mortality. However, the extremely small hazard ratio and wide CI indicate caution in

interpreting this result.

DISCUSSION

In this single-center study, we aimed to examine the factors influencing the survival of preva-
lent HD patients with different HF phenotypes over a 36-month. follow-up period. The key
findings can be summarized as follows: 1) mortality rate among prevalent HD patients was
high, with 53% of patients dying; 2) the survival rates of patients with two distinct HF pheno-
types and those without HF were similar throughout the study; 3) COVID-19 infections
emerged as a significantly greater risk factor for mortality compared to CVD; 4) de novo car-
diovascular events contributed to a quarter of the recorded deaths, reaffirming the enduring
significance of CVD as a:mortality cause even during the pandemic; 5) analysis of laboratory
and clinical parameters revealed noteworthy predictive associations with mortality: elevated
pulse rate and specific cardiac structural parameters in patients with HFrEF, while primary

kidney diseases, and diuretic usage in patients with HFpEF.

Our findings corroborate the elevated mortality observed in the studied population, aligning
with conclusions drawn by other researchers. Comparing survival rates over two years, notable
differences emerge when HF is present, with rates of 80% for patients without HF, and 33%
for those with HF [12]. Regarding HF phenotypes, survival disparities have been reported.
Among patients with HFpEF, a longer survival of 73% was noted, contrasting with HFrEF
patients at 55% [12, 13, 14]. In the present study, mortality rates were 42.9% for HFrEF, 52.4%
for HFpEF, and 60.6% for no-HF patients. These outcomes, divergent from mortality analyses

published so far prompted us to investigate the underlying causes.

We conducted this study during the COVID-19 pandemic, and 70% of patients died due to
COVID-19 infection equally distributed in all three groups of patients, compared to 25% who
died due to de novo CVD (acute myocardial infarction, cerebrovascular insult). It is well known

that COVID-19 infection has caused a substantial increase in mortality rates among the general
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population, and various patient populations, including those with cardiovascular diseases and
patients with chronic kidney disease and on renal replacement therapy [15]. High mortality
after the diagnosis of COVID-19 in HD patients was reported: the 28-day probability of death
was 25%, but during the 90 days after diagnosis it reached 40.5%, emphasizing the increased
vulnerability of HD patients due to a compromised immune system and the presence of numer-
ous comorbidities. [16, 17]. Our results led us to suspect that COVID-19 infection might have

masked the impact of HF phenotype on patients’ survival.

Our findings emphasize the ongoing significance of CVD in mortality, even beyond the context
of the pandemic. Notably, 25% of the studied patients died of new cardiovascular events. Some
differences in demographics and laboratory values between surviving and deceased patient
subgroups could have influenced mortality. A higher prevalence of anemia was observed
among deceased patients with HFpEF. This suggests a potential link between anemia, HF, and
unfavorable outcomes, consistent with prior research [7]. Analyzing subgroups within HFrEF
and HFpEF, deceased patients were older and with a higher proportion of males. Additionally,
deceased patients with HFpEF had a shorter HD vintage. Patient age has consistently emerged
as a mortality risk factor across studies, reflecting increasing mortality with age [5, 18]. Our
observation of higher mortality among male patients with shorter HD vintage contrasts with
findings by Sumida et al.. They, reported an inverse relationship between patient mortality and
prolonged HD duration in-a-Japanese registry cohort [19]. These disparities underscore the
intricate and multifaceted nature of factors contributing to patient outcomes, influenced in part

by the size of the analyzed sample.

The observed associations between laboratory and clinical parameters with survival outcomes
align with prior research. For instance, regardless of the limitations in interpretation and the
uncertainty of the results, elevated pulse rate and cardiac structural parameters in HFrEF pa-
tients as positive predictors of mortality highlight the potential significance of both cardiac and
hemodynamic factors in this cohort which is well-known from previous studies [14, 20]. The
impact of underlying kidney disease (precisely diabetic kidney disease and nephroangiosclero-
sis), and use of diuretics (which reduce the risk of death) in patients with HFpEF on survival
outcomes is consistent with the complex interaction between kidney function, cardiovascular
health, and survival observed by other authors [14, 21, 22]. Additionally, the impact of meta-
bolic parameters, serum sodium level, and lipid ratios on survival outcomes among patients

with no HF offers further insights into the intricate finding of determinants in this cohort.
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It is essential to acknowledge the limitations of our study, including the small sample size and
the single-center design, which may limit the generalizability of our findings. Nevertheless,
our analysis provides valuable insights into the complex of factors influencing survival out-
comes in prevalent HD patients with different HF phenotypes. These findings pave the way for
further research, potentially in multicenter studies, to validate and expand upon our observa-
tions, ultimately leading to a more comprehensive understanding of the predictors driving sur-

vival in this complex clinical scenario.

CONCLUSION

In this study of prevalent hemodialysis patients with diverse HF phenotypes, we analyzed sur-
vival dynamics. During the pandemic, COVID-19 emerged as a prominent cause of mortality,
potentially obscuring expected differences in HF subtypes. While survival rates between
HFrEF, HFpEF, and no-HF subgroups showed no significant disparities, multivariable Cox
regression unveiled independent predictors specific.to each group that included pulse rate and
cardiac parameters in HFrEF, Kidney diseases in HFpEF, and metabolic factors in no-HF pa-
tients. As we interpret these results in the pandemic context, we emphasize the significance of
ongoing research in the interplay of HF, dialysis, COVID-19, and survival, to guide enhanced
patient care strategies. By combining personalized treatment plans, multidisciplinary collabo-
ration, patient education, and ongoing research, healthcare providers can strive to improve out-
comes and enhance the quality of life for these patients.

Conflict of interest: None declared.
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Table 1. Baseline characteristics of examined patients
Group 1
(HETEE + HEmrEF) Group 2 (HFpEF) Group 3 (no HF)
Characteristics Survivors Deceased SFI\II’V _'VZOJ S Deceased Survivors Deceased p-value
(N =12 pts) (N =9 pts) p';s) (N=22pts) | (N=13pts) | (N =20 pts)
61.6
70 67 71 66 72
Age, years (61.2-765) | (52.5-75) (gf;)‘ 612-81) | (59.2-73) | (65-77.5) 0.01
Sex, m/f 102 712 8/12 17/5 716 14/6 0.019
51 30.5
. 57 275 515 71 0.039
HD vintage, months (30.2- (15.2-
103.2) (35-224) 63.2) (17.75-52.5) | (32.7-82.2) (28.5-130)
Co-morbidities,
HTA/ CVI 2/- 5/1 8/1 9/1 6/- 11/2 Non-signifi-
DM2/tumor -/1 1/- 4/2 -/l 212 cant
COPD/PVD 1/- 2/- 1/- 2/2 - 3/1
IM/PCI/CABG -I-11 -I-11 1/- 8/-/5 1/- 21212
Renal anemia, yes 11 8 18 22 11 16 0.029
NYHA class:
1 3 1 7 6 1 3
2 6 5 13 10 10 13 0.021
3 3 3 0 6 2 4
EE % 46.33 +1.50 | 39.53 +5.26 59.0+ 688 | 550+ 453 59.12 £6.94 4 60.37 £ 5.39 0.025
Pre-dialysis BP 155.5 155 1485 146 145 140.5 Non-signifi-
Systolic, i (141.5- (126.5- (136.5- (132.5- cant
mmHg (130-172.7) 160.5) 158) 153.7) (131-166.5) 166.5)
77 Non-signifi-
. . 72.5 73 66.5 78 73
Diastolic, mmHg | 555797y | /' (68-95) (gi‘;)‘ (595-77.0) | (72-85) (64-88) cant
TV 105 141 (3'327 103 118 096 | MNon-signifi-
(0.96-1.24) | (0.94-1.57) 1.27) (0.88-1.27) | (1.05-1.38) | (0.9-1.12) cant

HF — heart.failure; rEF — reduced ejection fraction; pEF — preserved ejection fraction; HD —

hemodialysis; HTA —hypertension; CVI — cardiovascular insult; DM2 — diabetes mellitus type

2; PVD — peripheral vascular disease; COPB — chronic obstructive pulmonary disease; IM —

myocardial infarction; PCI — percutaneous coronary intervention; CABG — coronary artery by-

pass grafting; NYHA — New York Heart Association classification of heart failure

Median (IQR), X + SE, N — patients number;

Statistically significant differences:

age: group 2 survivors vs. deceased; sex: survivors groupl vs. group 2; group 2 survivors vs.

deceased; HD vintage: deceased group 1: group 2, group 2 vs. group 3; renal anemia: deceased

group 2 vs. group 3; NYHA class 3: group 2 survived vs. deceased; EF: deceased group 1 vs.

group 3
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Table 2. Laboratory parameters of examined patients

Group 1
(HEYEF + HEmrEF) Group 2 (HFpEF) Group 3 (no HF)
Parameters Survivors Deceased Survivors Deceased Stjévlvf; S Deceased p-value
(N =12 pts) (N=9pts) | (N=20pts) | (N =22 pts) p':s) (N =20 pts)
Leukocytes, 6.68 5.01 6.72 592 5.64 737 <0042
x 101 (5.75-8.81) | (3.62-7.23) | (5.28-8.16) | (5.20-7.58) | (5.28-7.37) | (5.99-8.73) '
98
. 98 94 107 107 108
Hemaglobin, g/l (93-103) 86-120) | (89-121) (181‘5%*) ©4-120) | (97-125) %
Platelets, 190 (110253 202 (1%57 208 189 < ol
S a ha .
x 101 (176-203) 1822) (162-222) 255.2) (127-229) | (156-247)
Sodium. mmoll 139 137 138 1385 138 139 Non-signifi-
: (138-1415) | (132-142) | (138-140) | (137-141) | (1371395 | (138-141) cant
Calcium. mmopl 2.15 2 216 213 215 216 Non-signifi-
: (1.89-222) | (1.7922) | (210-227) | (204225 | (2-2.32) | (214 2.26) cant
Phosohate. mmol/ 131 117 176 1.38 131 135 Non-signifi-
phate, (111165 | (0.77-1.61) | (1.23-212) | (1.17-1.80) | (1.11-1.79) | (1.07-1.59) cant
P — 158.4 133.4 (fslf'g’f 163.3 éﬁ%‘i (fjg'zzf Non-signifi-
(514048 | (219-6875) | oy (132-294.6) |*gy5 4 589 7) cant
4.26 417 e
3.85 4.59 2.86 231 Non-signifi-
CRP, mg/I (3:14- (2.76—
(1.36-7.57) | (L.72-15.94) | (1.37-5.40) X, (L11-588) | 5ren cant
Total cholesterol, 460 38 456 3.96 (3"221, 389 Non-signifi-
mmol/l (385-566) | (374°562) | (396:527) | (3525.24) | £ooo (3.61-5.28) cant
1.02 (0.84— 117 1.04 1.38 1.56 1.01
HDL-c, mmol/l 1.33) (0.92-1.47) /| (0.84-1.65) | (0.94-1.92) | (1.25-2.01) | (0.63-1.54) <0012
217 241 1.89 2.06 2.35 Non-signifi-
LDL-c, mmol/ 259(2-293) | (195343 | /2.08:3), | (146-2.70) | (1.68-2.62) | (2.05-3.14) cant
. 231 (17— 211 216 153 117 238
HDL/LDL ratio 3.23) (1.6 239) | (1.91-2.75) | (0.98-229) | (0.65-1.94) | (2.06-355) | <0006
6. mmoll 1.65 (L.15— 1.39 1.96 12 1.09 1.72 Non-signifi-
' 3.89) (112 2.36) | (1.22-2.48) | (0.85-2.25) | (0.87-1.9) | (1.24-2.76) cant

PTH — parathyroid hormone, TG — triglyceride, HDL-c — high-density lipoprotein (LDL) cho-
lesterol ‘particles, LDL-C — low-density lipoprotein (LDL) cholesterol particles;

Median (IQR); statistically significant differences: leukocytes: deceased: group 1 vs. group 3,
group-3: survived vs. deceased; hemoglobin deceased group 2 vs. group 3; platelets: group 1:
survived vs. deceased, deceased: group 1 vs. group 2; group 1 vs. group 3; HDL-c: survived:
group 1 vs. group 3; group 2 vs. group 3; group 3 survived vs. deceased; HDL/LDL ration:
survived: group 1 vs. group 3, group 2 vs. group 3, deceased: group 2 vs. group 3; group 3:

survived vs. deceased
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Table 3. Number and causes of hospitalization and patients’ death during the study period
Group 1 Group 2 (HFpEF) Group 3 (no HF)
Parameter (HFrEF + HFmrEF)
Survivors Deceased Survivors Deceased Survivors Deceased P
(N =12 pts) (N =9 pts) (N =20 pts) (N = 22 pts) (N=13pts) | (N =20 pts)

N Non-sig-

Hospitalization nificant
0 4 6 6 10 5 8
1 4 1 12 6 2 6
2 3 1 1 4 4 2
>3 1 1 1 3 2 6

Non-sig-

Causes nificant
Infection 6 1 10 5 5 7
CVD 1 2 3 4 3 5
others 1 0 1 2 0 0
Death 9 22 20

Non-sig-

Causes nificant
COVID-19 13
CVD g 139 5
Others 2

CVD - cardiovascular diseases
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Table 4. Mortality predictors selected with multivariable Cox regression analysis for patients

from group 1 with heart failure with reduced ejection fraction

. 95% CI for Exp(B)
Parameter | Exp (B) Sig Lower Upper
Pulse rate 187.470 | 0.027 | 1.839 19110.495
Vs 8864.416 | 0.023 | 3.482 | 22566646.151

IV's — interventricular septum thickness
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Table 5. Mortality predictors selected with multivariable Cox regression analysis for patients

from Group 2 with heart failure with preserved ejection fraction

. 95.0% ClI for Exp(B)
Parameter Exp (B) Sig Lower Upper
DM2 15.366 0.007 2.091 112.930
Nscl 5.657 0.049 1.011 31.664
Diuretics, yes 4.043 0.044 1.036 15.777

DM2 — diabetes mellitus type 2; Nscl — nephroangiosclerosis
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Table 6. Mortality predictors selected with multivariable Cox regression analysis for patients

from Group 3 with no heart failure

. 95% CI for Exp (B)
Parameter Exp (B) Sig
Lower Upper
NYHA 2.055 0.031 2.055 3.953
Posterior wall 0.002 0.001 0.002 0.080
BMI, kg/m? 1.271 0.006 1.271 1511
Adipose tissue mass, kg 0.882 0.011 0.882 0.971

NYHA — New York Heart Association Classification of Heart Failure; BMI — body mass in-

dex
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Figure 1. Survival plots for prevalent hemodialysis patients with heart failure (Kaplan—Meier

analysis)
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