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SUMMARY

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

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

Results Survival curves did not differ among HF subgroups, 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 demographic (age, male sex, HD vintage) and laboratory differences (anemia, lipids) between the
surviving and deceased subgroups of patients have been found. Multivariate analysis identified distinct
survival predictors: in HFrEF: pulse rate and interventricular septum thickness; in HFpEF: primary renal
disease, cardiac history, and diuretic 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 contribute to the evolving understand-
ing 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

Patients with end-stage renal disease undergo-
ing maintenance hemodialysis (HD) frequently
encounter an array of cardiovascular complica-
tions, further exacerbated by the coexistence
of heart failure (HF) [1]. Consequently, the
interplay between HD and HF warrants inves-
tigation, particularly in the context of mortality
outcomes.

Three types of HF in the general popula-
tion are recognized: HF with preserved ejec-
tion 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 treatment is different. Having in
mind that HF is a poor predictor of HD pa-
tient 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 fraction (EF), often
resulting from structural heart damage, myo-
cardial infarction, or dilated cardiomyopathies.
On the other hand, HFpEF, characterized by
preserved EF, typically involves diastolic dys-
function 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 concomitant presence of both conditions
introduces intricate hemodynamic alterations,
electrolyte imbalances, and potential medica-
tion 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 patient care.

Existing research has primarily focused
on overall mortality in HD patients without
distinguishing 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 dif-
ferent types of HE.

METHODS
Patients
This was a single-center retrospective longi-

tudinal analysis of data from 96 prevalent pa-
tients treated with HD. The included patients

Received  MpummeHo:
September 21, 2023

Revised - PeBusnja:
June 27,2024

Accepted - MpuxeaheHo:
August 5, 2024

Online first: August 13, 2024

Correspondence to:

Marija DOBRICIC

Special Hospital

for Internal Diseases

Dorda Kovacevica 27

11550 Lazarevac, Serbia
marija.dobricic@yahoo.com



462

were older than 18 years, with at least six 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 guidelines for secondary prevention of CV events
independently of clinical evaluation, as well as anti-aggre-
gation treatment and anticoagulants as needed. Parameter
of anemia and mineral metabolism were controlled ac-
cording to current KDIGO guidelines, which are adopted
locally [7, 8]. Studied patients were all asymptomatic for
chest pain and had no history of acute coronary syndrome
in the previous 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, patients were divided into the following
groups: 1. those with HF and reduced EF - rEF (EF < 40%),
plus moderately reduced HF marked as HFmrEF (EF = 40-
50%) - 21 patients; 2. those with HF and preserved EF
- HFpEF (EF 2 50%) - 42 patients; 3. those 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 the data reported in the
methods below between deceased patients and survivors.
For easier comparison, the basal groups of patients with
HFrEE, HFpEE 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 num-
bers 1-6.

The approval of the local ethics committee was obtained
(number 110/21.1.2020) and written informed consent was
obtained from all the participants.

Data collection

1. Demographic data: age, sex, renal disease, comorbidities
(coronary artery disease, hypertension, diabetes mellitus,
dyslipidemia, and peripheral obstructive arterial disease),
residual diuresis, and body mass index (BMI) including
history of coronary artery disease defined as prior revascu-
larization (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 criteria (NYHA I-IV), and parox-
ysmal nocturnal dyspnea/orthopnea [9].

2. Dialytic data: duration of bicarbonate dialysis session
(four hours three times a week), dialysis vintage, dialysis
membrane (low- and high-flow polysulfone membrane,
with a surface of 1.3-1.8 m?), without change through-
out the study period, single pool Kt/V [10], interdialytic
weight gain, dialysis access, and systolic and diastolic blood
pressure before HD session, volume status checked by bio-
impedance spectroscopy, using the Body Composition
Monitor - BCM (Fresenius Medical Care, Bad Homburg,
Germany).
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Measurements

All the measured parameters, i.e. laboratory data and
transthoracic echocardiography characteristics, are de-
scribed in detail in our previous work [11].

Outcomes

The main outcome of this study was all-cause and car-
diovascular mortality during the 36 months of follow-up.
The date and causes of death were recorded from the pa-
tient’s medical files. Sudden cardiac death, heart failure,
myocardial infarction, severe aortic stenosis, aortic dis-
section, ischemic stroke, and peripheral vascular ischemia
were considered causes of cardiovascular death. Infection-
related mortality included COVID-19 cases and sepsis.
Also, the number and causes of hospitalizations were re-
corded from the patient’s medical records.

Statistical analyses were performed using the IBM
SPSS Statistics, Version 25.0 (IBM Corp., Armonk, NY,
USA) and R software (version 3.6.1, R Core Team, 2019).
Continuous variates with normal distribution were pre-
sented as mean + SD and compared using the Student’s
t-test. Variables without normal distribution were present-
ed 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 us-
ing the x* test. Cox multivariate logistic regression model
including 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 were used to determine the independent association
with all-cause mortality. Two-sided p-values < 0.05 were
considered statistically significant.

Data availability

The datasets used and/or analyzed during the current
study are available from the corresponding author upon
reasonable request.

RESULTS
Study population

Differences in baseline characteristics between surviving
and deceased patients at the entry of the study are pre-
sented in Table 1. Considering two subgroups with HFpEE,
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 HE. In groups of survivors, more women
were in the subgroup with HFrEF compared to the sub-
group with HFpEE and zero NYHA score was more com-
mon in HFpEF compared to no HF group. In the groups
of non-survivors, the patients from the HFrEF group had
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Table 1. Baseline characteristics of examined patients

Group 1 (HFrEF + HFmrEF) Group 2 (HFpEF) Group 3 (no HF)
Characteristics Survivors Deceased Survivors Deceased Survivors Deceased p-value
(N =12 pts) (N =9 pts) (N =20 pts) (N =22 pts) (N=13 pts) (N =20 pts)

Age, years 70 (61.2-76.5) 67 (52.5-75) |61.6(52.7-71.2) | 71(61.2-81) 66 (59.2-73) 72 (65-77.5) 0.01
Sex, m/f 10/2 7/2 8/12 17/5 7/6 14/6 0.019

. 51 57 30.5 27.5 51.5 71
HD vintage, months | 35713 5) (35-224) (152-63.2) | (17.75-525) | (32.7-82.2) (28.5-130) 0.039
Co-morbidities,
HTA/CVI 2/- 5/1 8/1 9/1 6/- 11/2
DM2/tumor -/1 1/- 4/2 -1 2/2 Non-significant
COPD/PVD 1/- 2/- 1/- 2/2 - 3/1
IM/PCI/CABG -/-/1 -/-/1 1/- 8/-/5 1/- 2/2/2
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
EF % 4633+ 1.5 39.53+£5.26 59 +6.88 55+453 59.12 £ 6.94 60.37 £5.39 0.025
zri;g;f’c'ys's BP 155.5 155 148.5 146 145 140.5 Nonsianificant
r%/mHg ! (130-172.7) (141.5-160.5) (126.5-158) (136.5-153.7) (131-166.5) (132.5-166.5) 9
Diastolic, mmHg 72.5(68.5-79.7) 73 (68-95) 77 (64.7-81.7) | 66.5(59.5-77.0) 78 (72-85) 73 (64-88) Non-significant
kT/V 1.05 (0.96-1.24) | 1.41 (0.94-1.57) | 1.1 (0.94-1.27) | 1.03(0.88-1.27) | 1.18 (1.05-1.38) | 0.96 (0.9-1.12) | Non-significant

HF — heart failure; rEF - reduced ejection fraction; pEF - preserved ejection fraction; HD — hemodialysis; HTA — hypertension; CVI - cardiovascular insult; DM2 - dia-
betes 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 group 1 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

Table 2. Laboratory parameters of examined patients

Group 1 (HFrEF + HFmrEF) Group 2 (HFpEF) Group 3 (no HF)
Parameters Survivors Deceased Survivors Deceased Survivors Deceased p-value
(N =12 pts) (N =9 pts) (N =20 pts) (N =22 pts) (N=13 pts) (N =20 pts)
Leukocytes, 6.68 501 6.72 592 5.64 737 < 0042
x 109/ (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 94 107 98 107 108
Hemoglobin, g/l (93-103) (86-120) (89-121) (84.2-110.5) (94-120) (97-125) 0.047
Platelets, 190 1225 202 215 208 189 <0036
x 10/ (176-203) | (106.7-182.2) | (162-222) | (176.7-255.2) | (127-229) (156-247) :
Sodium, mmol/I 139 137 138 1385 138 139 Non-significant
g (138-141.5) (132-142) (138-140) (137-141) (137-139.5 (138-141)
Calcium, mmol/I 215 2 216 213 215 216 Non-significant
g (1.89-2.22) (1.79-2.2) (2.10-2.27) (2.04-2.25) 2-2.32) (2.14-2.26) 9
1.31 117 1.76 1.38 1.31 135 o
Phosphate, mmol/l | 117165 | (077-161) | (123-212) | (117-18) | (1.11-179) | (1.07-159) | Non-significant
PTH. na/ml 158.4 1334 4183 1633 4384 319.2 Nonsianificant
N9 (51-404.8 (21.9-687.5) | (151.8-774.4) | (132-294.6) | (81.9-9484) | (148.2-889.7) 9
CRP mall 3.85 459 2.86 426 231 417 Nonsianificant
+Mg (136-7.57) | (1.72-1594) | (1.37-5.40) | (3.14-16.61) | (1.11-5.88) | (2.76-21.63) 9
Total cholesterol, 46 3.8 4.56 3.96 4,51 3.89 Non-significant
mmol/I (3.85-5.66) (3.74-5.62) (3.96-5.27) (3.52-524) | (3.92-5.009) | (3.61-5.28) 9
1.02 117 1.04 1.38 1.56 1.01
HDL-c, mmol/l (0.84-1.33) (0.92-1.47) (0.84-1.65) (0.94-1.92) (1.25-2.01) (0.63-1.54) <0.012
217 241 1.89 2.06 235 o
LDL-c, mmol/l 239(2-293) | (1 96343 (2.03-3) (1.46-2.7) (168-262) | (205-3.14) | Non-significant
. 2.11 216 1.53 117 238
HDL/LDL ratio 23107328) | 167230) | (191-275) | (098-229) | (065-194) | (2.06-355) <0006
TG, mmoll 1.65 1.39 1.96 1.2 1.09 172 Non-sianificant
g (1.15-3.89) (1.12-2.36) (1.22-2.48) (0.85-2.25) (0.87-1.9) (1.24-2.76) 9

PTH - parathyroid hormone, TG - triglyceride, HDL-c - high-density lipoprotein (LDL) cholesterol particles, LDL-c - low-density lipoprotein (LDL) cholesterol

particles;

Median (IQRY); 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

Dobrici¢ M. et al.

comparison to other subgroups.

Figure 1. Survival plots for prevalent hemodialysis patients with heart failure
(Kaplan-Meier analysis)

the lowest mean EF compared to the other two groups of
patients. No other difference was found among subgroups
regarding demographic, clinical, treatment, and ultrasound
heart parameters except for the EF, which was the basis for
patient grouping (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 leukocytes and serum sodium (both within
normal limits). Minor differences, not statistically signifi-
cant 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

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

Group 1 Among survivors, patients with
parameter | (HFTEF + HFmIEF) SenmAliliEsy el 5 HFrEF had slightly lower phosphate
Survivors | Deceased | Survivors | Deceased | Survivors | Deceased and PTH compared to group 2 with
(N=12pts) | (N=9 pts) | (N=20pts) | (N=22pts) | (N=13 pts) | (N =20 pts) HFpEF, but this difference was not
Hospitalization Sig’:i%r;nt statistically significant. Looking
0 2 6 5 10 5 P at lipids, in comparisons between
1 4 1 12 6 2 6 survivors and deceased patients,
2 3 ! ! 4 4 2 group 3 had higher HDL-c levels,
>3 1 1 1 3 2 6 .
but a lower HDL/LDL ratio. On the
Causes _Non- .
significant| ~ Other hand, survivors from group
Infection 6 1 10 5 5 7 2 showed a higher HDL/LDL ratio
CVvD 1 2 3 4 3 5 than deceased from the same sub-
others 1 0 1 2 0 0 group.
Death 9 22 20
Causes _Non- Clinical outcome and survival
significant N
COVID-19 . o 13 analysis
CvD 5 3 5
Others 2 No difference was found in the fre-
CVD - cardiovascular diseases quency and cause of hospitalizations
between the examined groups of pa-
tients (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 cardiovascular diseases
05 (CVD) across all groups of patients studied, i.e. 36 vs. 13
patients (x* = 35.41, p < 0.001).
_— No difference in patients’ survival curves among the
3 studied groups was found, as shown by Kaplan-Meier
‘2 analysis (Figure 1). The medians for survival time - rep-
3 ouf resenting the point at which half of the patients were
. anticipated to remain alive — were as follows: 10 months
o - (IQR 4.9-15.1) for HFrEF, 14 months (IQR 12.0-15.9) for
IE‘_ HFpEE and 11 months (IQR 7.39-14.61) for the no-HF
LogRank 1 643, p=0.440 _I group.
00| | Mortality predictors were separately analyzed in each
8 ok - = - . - - group using Cox regression analysis. Univariate Cox logis-
Follow-up period during the study, months tic regression analysis in patients with HFrEF identified the

following mortality predictors: cardiovascular insult (CVI),
pulse rate, and interventricular septum (IVS) thickness.
However, multivariate analysis revealed only pulse rate and
IVS thickness as independent predictors after adjusting for
other variables in the model (Table 4). Each unit increase
in the pulse rate correlated with a 187.47 times higher risk
of mortality, though with considerable uncertainty due to a
wide confidence interval. Similarly, IVS thickness showed
a substantial risk increase, but with significant uncertainty.

For HFpEF patients, diabetes mellitus type 2 (DM2) and
nephroangiosclerosis (as an underlying kidney disease),
myocardial infarction, coronary artery bypass grafting,
the use of diuretics, and the number of hospitalizations
were identified by univariate analysis as significant pre-
dictors of mortality. Multivariate analysis retained only
DM2, nephroangiosclerosis, and diuretic use as indepen-
dent 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 HFpEE
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Table 4. Mortality predictors selected with multivariable Cox regres-
sion analysis for patients from group 1 with heart failure with reduced
ejection fraction

. 95% Cl for Exp(B)
Parameter Exp (B) Sig
Lower Upper
Pulse rate 187.470 0.027 1.839 19,110.495
IVS 8864.416 | 0.023 3.482 22,566,646.151

IVS - interventricular septum thickness

Table 5. Mortality predictors selected with multivariable Cox regres-
sion analysis for patients from group 2 with heart failure with preserved
ejection fraction

. 95.0% Cl 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

Table 6. Mortality predictors selected with multivariable Cox regres-
sion analysis for patients from group 3 with no heart failure

95% Cl 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 1.511
Adipose tissue | ggy | 0011 0.882 0.971
mass, kg

NYHA - New York Heart Association classification of heart failure;
BMI - body mass index

In the case of patients with no HE univariate Cox logis-
tic regression analysis identified CVI, chronic obstructive
pulmonary disease, IVS and posterior wall thickness, BMI,
fat tissue, adipose tissue mass, sodium, HDL/LDL ratio,
and number of hospitalizations as significant predictors 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 variables in the model (Table 6). Higher NYHA class
correlated with a 2.05 times higher mortality risk, while
each unit increase in BMI was associated with a 1.271
times higher risk. Conversely, each unit increase in adi-
pose 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 prevalent HD patients with dif-
ferent HF phenotypes over a 36-month follow-up period.
The key findings can be summarized as follows: 1) mortal-
ity rate among prevalent HD patients was high, with 53%
of patients dying; 2) the survival rates of patients with two
distinct HF phenotypes and those without HF were similar
throughout the study; 3) COVID-19 infections emerged as
a significantly greater risk factor for mortality compared

Srp Arh Celok Lek. 2024 Sep-Oct;152(9-10):461-467

to CVD; 4) de novo cardiovascular 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 mortal-
ity: elevated pulse rate and specific cardiac structural pa-
rameters in patients with HFrEFE, while primary kidney
diseases, and diuretic usage in patients with HFpEE

Our findings corroborate the elevated mortality ob-
served in the studied population, aligning with conclu-
sions 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 HFpEEF, a longer survival of 73% was noted, contrast-
ing with HFrEF patients at 55% [12, 13, 14]. In the pres-
ent study, mortality rates were 42.9% for HFrEF, 52.4%
for HFpEF, and 60.6% for the no-HF patients. These out-
comes, divergent from mortality analyses published so far,
prompted us to investigate the underlying causes.

We conducted this study during the COVID-19 pan-
demic, and 70% of patients died due to COVID-19 in-
fection 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 population,
and various patient populations, including those with
cardiovascular diseases and patients with chronic kid-
ney 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 numerous 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 pan-
demic. Notably, 25% of the studied patients died of new
cardiovascular events. Some differences in demographics
and laboratory values between surviving and deceased pa-
tient subgroups could have influenced mortality. A higher
prevalence of anemia was observed among deceased pa-
tients with HFpEE This suggests a potential link between
anemia, HE, 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 consis-
tently emerged as a mortality risk factor across studies,
reflecting increasing mortality with age [5, 18]. Our ob-
servation of higher mortality among male patients with
shorter HD vintage contrasts with findings by Sumida et
al. [19]. They reported an inverse relationship between
patient mortality and prolonged HD duration in a Japanese
registry cohort. These disparities underscore the intricate
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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 clini-
cal parameters with survival outcomes align with prior re-
search. For instance, regardless of the limitations in inter-
pretation and the uncertainty of the results, elevated pulse
rate and cardiac structural parameters in HFrEF patients as
positive predictors of mortality highlight the potential sig-
nificance of both cardiac and hemodynamic factors in this
cohort which is well-known from previous studies [14, 20].
The impact of underlying kidney disease (diabetic kidney
disease and nephroangiosclerosis, to be more precise), and
the use of diuretics (which reduce the risk of death) in pa-
tients with HFpEF on survival outcomes is consistent with
the complex interaction between kidney function, cardio-
vascular health, and survival observed by other authors [14,
21, 22]. Additionally, the impact of metabolic 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.

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
outcomes in prevalent HD patients with different HF phe-
notypes. These findings pave the way for further research,
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(baKTOpM KOju YyTUUY Ha CMPTHOCT KOA NPEeBasIEHTHUX 6ONECHMKA neYeHnxX
XeMOAMWjaM30M Ca Pa3IMUUTUM TUNOBUMA CpYaHe UHCYOULMjEHLIUje — UCKYCTBO

jeAHoOr ueHTpa

Mapwuja Jobpuunh', BecHa Makuh', BecHa Mejouh', AnekcaHgpa KyamaHosuh', Muogpar Munuh', JeneHa MapuHkosuh?,

Buwtba Jlexanh?

'CneywjanHa 60nHMLa 3a MHTepHe 6onecTy, Jlasapesau, Cpbuja;
2YHusep3uTeT y beorpapy, MegnumHckn dakynter, beorpag, Cpbuja

CAMETAK

YBoa/Lumb OBa peTpocneKTBHa CTyAuja ca Ay»Knm npaherem
“Mana je 3a Uwb a aHanusupa GpakTope NpexuBrbaBarba Ko
npeBaneHTHUX 60NecHKa NeYeHnX XeMOAMjaN30M ca Pasnu-
YnTMM GEHOTUMOBUMA CpUaHe nHcyduumjeHumje (CH).
MeTtoge Tokom 36 meceL, npaheHo je 96 6onecHuKa, a 3a-
6enexeH je 51 cmpTHY cnyyaj. Mpema Tvny CU 6onecHuym cy
nogesbeHn y rpyne: CU ca cMareHOM ejeKkLoHOM GppakLnjom
(CUpED), CA ca ouyBaHOM ejekumoHom dpakumjom (CUoED) n
6e3 CW/. AHanu3npaHu cy gemorpadcku, KMMHUYKM 1 nabopato-
pVijCKM NapameTpy Kako 6u ce aeHTUGUKOBaNu NpeaukTopu
npexriBIbaBaka YHyTap CBake NOArpyne.

PesynTtatu Kpuse npexumBrbaBarba HUCY Ce 3Ha4ajHO PasfinKo-
Basie Mehy UCMUTaHUM rpynama, a 6poj ympnux je 6uo cnegehu:
42,9% 3a CUPED, 52,4% 3a CUoED 1 60,6% 3a 6onecHrke 6e3
CW. ThaBHu y3poumn cmptu 6unu cy uidekumja kosmaom 19
(70%), a 3aTVIm de novo KapfmoBackynapHe 6onect (MHGapKT
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MUoKapa 1 LuepebpoBackynapHu MHcynT) (25%). Mogrpyne
NPeXMBENNX 1 YMPAKX 6oNecHrKa pasnnKyjy ce no CTapocTy,
oy, Tpajatby XeMoAujanuse 1 aHemujy 1 npoduny nunuaa.
MynTvBapujaHTHa aHanv3a naeHTMdUKOBana je npeankTope
npexuBrbaBata: Kog CIpED 6p3uHy nynca u AebrbrHy NHTep-
BEHTpUKynapHor centyma; kog CUNE® npvmapHo obosbere
6y6pera, NpeTxofHe cpyaHe 6onecT 1 ynotTpedy UypeTuKa;
Kog rpyne 6e3 CU nHpeKc TenecHe mace, HaTpujym y cepymy v
opHoc HDL/LDL nunvpa.

3akrpyyak [lobujeHn Hanasm gonprHoce pasymeBatby CU
KO NpeBasIeHTHNX BONECHVKa NEYEHUX XeMOLWjann3oM y
epu naHgemuje. Kako ce CU, gujanusa n kosug 19 npennwuhy,
Jarbe NCTPaXMBatbe je KIbyUYHO 3a objallberbe OBe 3aMplueHe
VHTEpaKLuje 1 onTuMu3aLmjy 6pure o 6onecHmumma.

KmbyuHe peun: cpuaHa nHcyduumjeHumja; Xemoanjanusa; Mop-
TanuTeT; pakTopy pr3mKa
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