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ABSTRACT

BACKGROUND Patients hospitalized for heart failure (HF) exacerbation tend to have a poor prognosis.
Most previous studies were performed in large clinical centers and detailed analyses of patients with HF
hospitalized in district general hospitals are lacking.

AIMS The aim of this study was to assess the outcomes of patients admitted with HF exacerbation to
a district general hospital.

METHODS We retrospectively enrolled patients hospitalized for HF exacerbation in the years 2010 to
2011 (191 patients) and 2016 to 2017 (203 patients). The primary and secondary endpoints were all-cause
mortality and rehospitalization due to HF exacerbation, respectively, within a 2-year follow-up.

RESULTS Compared with patients hospitalized from 2010 to 2011, those hospitalized from 2016 to 2017
had more favorable clinical parameters and more appropriate pharmacological treatment; however,
the rate of implantable cardioverter-defibrillator and resynchronization device use remained low. The overall
mortality decreased from 44% between 2010 and 2011 to 33% between 2016 and 2017 (P = 0.03), but
the number of rehospitalizations increased from 26% to 41%, respectively (P <0.001). Male sex, low systolic
blood pressure, symptoms of right HF, and renal dysfunction were independent risk factors for the primary
endpoint. Symptoms of right HF, renal dysfunction, left ventricular ejection fraction below 24%, and low
systolic blood pressure independently predicted the secondary endpoint.

CONCLUSIONS The prognosis of patients hospitalized for decompensated HF in a regional district hospital
was poor. Despite some improvement in pharmacological treatment, which probably led to reduced all-
-cause mortality, there was a low rate of implantable electronic device use and a high rate of rehospitalizations
due to HF exacerbation, which needs further elucidation.

INTRODUCTION Heart failure (HF) is a sig-
nificant clinical problem that is estimated to
affect over 37 million people worldwide,' in-
cluding more than 8 million adults in the Unit-
ed States.? In Poland, HF affects about one mil-
lion people, and additional 250000 cases are
projected over the next 25 years.? It is predict-
ed that over the next decade, the prevalence of
HF will surpass that of all other cardiovascular
diseases* and will increase by 46% from 2012
to 2030.° This is due to a number of reasons, in-
cluding an increase in the prevalence of HF with

KARDIOLOGIA POLSKA  2021; 79 (3)

population aging, as well as a predicted increase
in the incidence of concomitant diseases such
as diabetes and hypertension.® Despite signif-
icant advances in pharmacological and device-
-based treatments, the mortality rate of HF re-
mains high.*78

Hospitalization due to HF decompensation is
the leading cause of hospital admissions, partic-
ularly in patients over 65 years of age,’ and has
profound consequences including poor prog-
nosis and remarkable healthcare expenses."
According to data from the Organization for



WHAT'S NEW?

This single-center, retrospective study assessed the 2-year prognosis of patients
hospitalized for decompensated heart failure (HF) in 2 time periods: 2010-2011
and 2016-2017. The main advantage of this study is that the included patients
were hospitalized in a district general hospital, rather than a large clinical
center, where the prognosis of patients hospitalized due to HF decompensation
is poor. Our study proved better clinical characteristics and lower all-cause
mortality of patients hospitalized in the years 2016 to 2017 compared with
those hospitalized between 2010 and 2011. However, the inefficient use of
electrotherapy and still high rate of rehospitalizations due to HF exacerbation
emphasize the need for taking appropriate measures to improve the situation.

Economic Co-operation and Development, Po-
land has the highest rate of hospitalization due
to HF exacerbation." Hospitalization due to HF
exacerbation is a significant predictor of further
deterioration and is associated with an almost
50% risk of rehospitalization within the next
6 months and a 1-year mortality rate as high
as 30%."” Therefore, identifying patients at the
highest risk of rehospitalization and death is of
key importance to improve clinical outcomes.
Most previous studies were based on patients
hospitalized in large clinical centers®" and
there are limited data from regional district
hospitals'®"; notably, to our knowledge, there
have been no data collected in Poland. Given
the known differences in characteristics between
patients admitted to district general hospitals
and those recruited into large clinical trials, a de-
tailed analysis of patients with HF hospitalized
in regional district hospitals is essential to im-
prove our knowledge of the optimal treatment
of that population. Therefore, we aimed to as-
sess the prognosis of patients hospitalized for
HF exacerbation in a regional district hospital.

METHODS The study was a retrospective anal-
ysis of all patients hospitalized in the cardiology
department of Saint Vincent de Paul Hospital in
Gdynia, Poland, with a diagnosis of acutely de-
compensated chronic HF and new-onset acute
HF'"® within 2 periods of time: 2010 to 2011 and
2016 to 2017. The data were obtained by review-
ing hospital medical records, electronic patient
records from the Polish National Health Fund
(Polish, Narodowy Fundusz Zdrowia), and the lo-
cal death registry of Gdynia. Exclusion criteria
were as follows: age below 18 years, New York
Heart Association (NYHA) functional class I or
IT on hospital admission, and no information re-
garding clinical signs of HF. Patient records were
also reviewed to obtain information on biomet-
ric parameters, medical history (with a particu-
lar emphasis on comorbidities, coronary artery
status, and implanted devices), previous treat-
ments, physical examination findings document-
ed during hospitalization, and laboratory, elec-
trocardiographic, and echocardiographic data.

All patients were followed up for 2 years. All of
the abovementioned clinical data were compared
between patients hospitalized in the years 2010
to 2011 and 2016 to 2017. The primary endpoint
was all-cause mortality, and the secondary end-
point, rehospitalization due to HF exacerbation.
The analysis also included in-hospital mortality.
The Local Ethics Committee of Medical Universi-
ty of Gdansk approved the study protocol (NK-
BBN/619/2018). This was a retrospective study
of data routinely collected in clinical practice;
therefore, the requirement for written and in-
formed consent was waived.

Statistical analysis Continuous data were
presented as median and interquartile range,
and categorical variables, as numbers and per-
centages. The Shapiro-Wilk test was performed
to determine whether data were normally dis-
tributed. Comparisons between patients hospi-
talized from 2010 to 2011 and 2016 to 2017 were
assessed with the Mann-Whitney test or Fish-
er exact test for variables that followed distri-
bution other than normal. The predictive abil-
ity of the identified variables was tested with
receiver operating characteristics (ROC) anal-
ysis, producing areas under the curve, and ad-
equate cutoff values were identified according
to the best coupling of sensitivity and specifici-
ty values. The association between the analyzed
parameters and the endpoints was assessed us-
ing Cox hazard models. Multivariable analysis
(multiple Cox proportional hazards regression
model) was applied to continuous data (dichot-
omized according to the cutoff values identified
in ROC analyses) and categorical data associated
with each endpoint separately (P value of 0.05 or
less); the set of variables accepted for the mod-
el was determined by the backward elimina-
tion method from the set of all statistically sig-
nificant predictors. All results were considered
significant at a P value less than 0.05. Statisti-
cal analysis was conducted using the Statistica
software, version 12.0 (StatSoft, Tulsa, Oklaho-
ma, United States) and R software, version 3.1.2
(R Core Team, Vienna, Austria).

RESULTS We retrospectively enrolled 191
patients hospitalized for HF exacerbation in
the years 2010 to 2011 and 203 patients in 2016
to 2017 (90 patients were hospitalized in 2016,
including 32 hospitalized before August 2016
when the European Society of Cardiology (ESC)
guidelines on the treatment of HF® were pub-
lished; 2 patients hospitalized in the years 2010
to 2011 were enrolled in the time period from
2016 to 2017).

Clinical characteristics The age of patients
in both study groups was similar: median (in-
terquartile range), 73 (63-81) years in patients
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hospitalized between 2010 and 2011 and 70
(63-80) years in those hospitalized between

2016 and 2017; most older patients were male.
More than half of the patients were diagnosed
with coronary artery disease. As compared with
patients hospitalized between 2016 and 2017,
those hospitalized in the years 2010 to 2011 had
a higher rate of myocardial infarction, diabetes,
hypertension, atrial fibrillation / flutter, demen-
tia, and NYHA functional class IV during hos-
pitalization. Those patients also had a signifi-
cantly higher heart rate on admission. The dis-
tribution of the underlying causes of hospitaliza-
tion due to HF exacerbation was similar for both

study groups, except acute coronary syndromes,
which were a less frequent cause in the years

2016 to 2017. In approximately one-third of pa-
tients, the direct cause of HF exacerbation was

unknown. Detailed data are presented in TABLE1.

Laboratory and echocardiographic param-
eters Compared with patients hospitalized
between 2016 and 2017, those hospitalized in
the years 2010 and 2011 had significantly low-
er sodium levels and glomerular filtration rate
yet higher C-reactive protein, glucose, high-
-sensitivity troponin T, and low-density lipopro-
tein cholesterol levels. The level of N-terminal

fragment of the prohormone brain natriuretic
peptide was not routinely measured in patients
hospitalized in the years 2010 to 2011, making it
impossible to compare this parameter between
the study groups. Left ventricular ejection frac-
tion (LVEF) and the percentage of patients with
LVEF lower than or equal to 40% (which is di-
agnostic of HF with reduced LVEF according to
the current guidelines)® did not differ between
the groups. Patients hospitalized in the years
2016 to 2017 had more features of significant di-
astolic dysfunction, larger left atria, and higher
right ventricular systolic pressure (T8LE1).

Pharmacological treatment The pharmaco-
logical management of patients in both study
groups was in line with the current guidelines
at that time. Between 2016 and 2017, most pa-
tients received angiotensin-converting enzyme
inhibitors or sartans and f-blockers at discharge.
There was a reduction in the frequency of spirono-
lactone use (from 49% to 26%) in favor of eplere-
none (from 4% to 24%), a significant reduction in
the use of antiplatelet drugs (46% to 30%) in fa-
vor of anticoagulants (51% to 68%), and a reduc-
tion in the use of vitamin K antagonists (VKAs)
and low-molecular-weight heparin (from 51% to
32%) in favor of non-vitamin K antagonist oral

TABLE1 Baseline clinical characteristics of the study groups (continued on the next page)

Parameter 2010-2011 (n=191) 2016-2017 (n=203) Pvalue
Male sex 116 (61) 144(71) 0.03
Age,y 73(63-81) 70 (63-80) 0.08
Medical history

Coronary artery disease 125 (67) 126 (63) 0.52
Previous myocardial infarction 97 (52) 81(41) 0.03
Revascularization (PCI/CABG) 110 (58) 97 (48) 0.06
Malignant ventricular arrhythmias 21(11) 21(10) 0.83
Atrial fibrillation / flutter 106 (56) 68 (34) <0.001
Hypertension 135(71) 75(37) <0.001
Stroke 25(13) 18 (9) 0.2
Peripheral artery disease 19(10) 19 (10) 0.87
Diabetes 74 (39) 46 (23) <0.001
Chronic obstructive pulmonary disease 32(17) 33(17) >0.99
Dementia 25(14) 9(5) 0.002
Cancer 19 (16) 13(16) >0.99
Lack of home care 6(3) 6(3) >0.99
Physical parameters

Resting heart rate on admission, bpm 100 (75-120) 85 (75-110) <0.001
Resting heart rate at discharge, bpm 70 (65-80) 75 (70-80) 0.1
Systolic blood pressure on admission, mm Hg 140 (115-160) 135 (115-150) 0.07
Systolic blood pressure at discharge, mm Hg 123 (110-140) 120 (110-133) 0.12
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TABLE1 Baseline clinical characteristics of the study groups (continued from the previous page)

Parameter 2010-2011 (n=191) 2016-2017 (n=203)

Causes of HF hospitalization

Infections 55(29) 74 (36) 0.1
Acute coronary syndrome 28 (15) 8(4) <0.001
Tachyarrhythmias 49 (26) 50 (25) 0.82
Other 30(16) 21(10) 0.13
Unknown reason 63(33) 78 (38) 0.29
>2 causes of HF exacerbation 51(27) 47 (23) 0.48
No treatment compliance 38(20) 49 (24) 0.33
Symptoms
NYHA class III on admission 79 (42) 120 (59) <0.001
NYHA class IV on admission 111 (58) 82 (41)
Right ventricular HF symptoms 59 (31) 72 (35) 0.34
Left ventricular HF symptoms 185 (97) 199 (98) 0.53
Laboratory parameters
Hemoglobin, g/dI 14 (12-15) 14 (12-15) 0.44
CRP, mg/I 1(4-32) 7 (4-20) 0.03
Sodium, mmol/I 139 (137-141) 140 (138-142) 0.01
Glucose, mg/dl 132 (105-195) 117 (100-154) 0.01
High-sensitivity troponin T, ng/ml 0.03(0.01-0.07) 0.03 (0.02-0.05) 0.04
LDL cholesterol, mg/d| 95 (73-115) 84 (61-101) 0.03
eGFR, ml/min/1.73 m2 Total 62 (41-87) 68 (49-93) 0.04
>60 77 (53) 123(62) 0.07
50-59 18(12) 27 (14)
30-49 36 (25) 39(20)
<30 15 (10) 8(4)

Echocardiographic parameters

LVEF, % Total 30 (25-45) 35 (25-45) 0.19
<40 117 (64) 123 (61) 0.86
40-49 29(16) 35(17)
>50 37(20) 44(22)
Diastolic dysfunction degree 1 20(32) 31(21) 0.01
2 23(37) 92 (62)
3 14(23) 19(13)
Unspecified 5(8) 6(4)
Left atrial diameter, cm 4.6 (4.3-5) 4.9 (4.5-5.3) <0.001
Right ventricular systolic pressure, mm Hg 40 (25-45) 45 (34-55) <0.001
Severe aortic valve defects 8(4) 10 (5) 0.82
Severe mitral valve defects 40(21) 27 (13) 0.08

Categorical variables are presented as number and percentage, and continuous variables, as median and interquartile range.

SIconversion factors: to convert creatinine to ymol/I, multiply by 0.6206; C-reactive protein to nmol/I, multiply by 9.524; glucose to mmol/I, multiply by 0.05551,
hemoglobin to mmol/I, multiply by 88.42; high-sensitivity troponin T to pg/l, multiply by 1; low-density lipoprotein cholesterol to nmol/I, multiply by 0.0259.

Abbreviations: CABG, coronary artery bypass grafting; CRP, C-reactive protein; eGFR, estimated glomerular filtration rate; HF, heart failure; LDL, low-density lipoprotein;
LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; PCI, percutaneous coronary intervention

ORIGINAL ARTICLE Prognosisin heart failure decompensation 305



306

TABLE2 Treatment of the study patients

Parameter

2010-2011 (n=191)

2016-2017 (n=203)

Hospitalization length, d, median (IQR) 7 (5-11) 7 (5-11) 0.41

Treatment during hospitalization

Amine 17(9) 9(4) 0.1

Blood transfusion 6(3) 12(6) 0.23

Mechanical ventilation 12 (6) 11(5) 0.83

Percutaneous revascularization 27 (14) 8(4) <0.001

Pharmacotherapy at discharge

ACEIs/sartans ACEIs/sartans 153 (86) 168 (84) 0.77
ACEIs 123 (69) 147 (74) 0.36
Sartans 30(17) 21(11) 0.1

MRAs Any 90 (53) 97 (50) 0.68
Spironolactone 84 (49) 50 (26) <0.001
Eplerenone 6(4) 47 (24) <0.001

Other medications B-Blockers 155 (91) 178 (92) 0.72
Statins 116 (68) 130 (67) 0.91
Diuretics 160 (94) 183 (94) 0.83
Potassium 77 (45) 137(71) <0.001
Antiplatelet agents 78 (46) 59 (30) 0.003
VKA/LMWH 97 (51) 65(32) <0.001
NOACs 0 73(36) <0.001
Digoxin 32(19) 29 (15) 0.40
Amiodarone 34(20) 23(12) 0.04
Calcium channel blockers  37(22) 30 (15) 0.14

Electrotherapy

ICD and CRT-D 42(22) 62 (31) 0.82

Resynchronization devices (CRT-D and CRT-P) 15(8) 22 (11) 0.71

Discharge

At home 164 (93) 180 (91) 0.49

To another hospital 7(4) 11(6)

To a nursing home 1(1) 3(2)

Data are presented as number (percentage) of patients unless otherwise indicated.

Abbreviations: ACEIs, angiotensin-converting enzyme inhibitors; CRT-D, cardiac resynchronization therapy defibrillator; CRT-P, cardiac
resynchronization therapy pacemaker; ICD, implantable cardioverter-defibrillator; LMWH, low-molecular-weight heparin; MRAs,
mineralocorticoid receptor antagonists; NOACs, non-vitamin K antagonist oral anticoagulants; VKA, vitamin K antagonist

anticoagulants (NOACs) (from 0% to 36%). We
also observed a significant reduction in the use of
amiodarone (from 20% to 12%) and an increase in
potassium supplementation (from 45% to 71%).

Electrotherapy In the 2010-2011 group, 42
patients (22%) had an implantable cardioverter-
-defibrillator (ICD; including ICDs with cardiac
resynchronization therapy); between 2016 and
2017, that number (62 patients [31%]) did not in-
crease significantly (msLe2). Resynchronization
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devices (cardiac resynchronization therapy de-
fibrillators [CRT-Ds] and cardiac resynchroni-
zation therapy pacemakers [CRT-Ps]) were im-
planted in 15 (8%) and 22 (11%) patients in
the years 2010 to 2011 and 2016 to 2017, re-
spectively (P = 0.71). A detailed description of
the above data is presented in Supplementa-
ry material, Table S1. In patients with an indi-
cation for ICD (including CRT-D) implantation
(LVEF £35%), only 37% (42 out of 115 patients)
of the patients hospitalized between 2010 and



TABLE3 Results of Cox proportional hazard regression analysis for the analyzed
parameters (with the prespecified cutoff values for continuous variables) as
a predictor of all-cause mortality

in overall mortality among patients hospitalized
between 2016 and 2017 compared with those
hospitalized between 2010 and 2011 (44% vs
33%; P = 0.03). On the other hand, the number
of rehospitalizations due to HF exacerbation in-
creased from 26% to 41% (P <0.001) (Supplemen-
tary material, Table S2). In the Cox proportional
hazard regression analysis, we identified numer-
ous clinical, laboratory, and treatment-related
variables, which predicted all-cause mortality
(msLe3) and rehospitalizations due to HF exac-
erbation (1ABLE4). For continuous variables, we
based those calculations on cutoff values pre-
specified in ROC analysis (Supplementary ma-
terial, Table S3). Male sex, low systolic blood
pressure, symptoms of right HF, and renal dys-
function constituted independent risk factors
for the primary endpoint, whereas symptoms
of right HF, renal dysfunction, LVEF below 24%,
and low systolic blood pressure independently
predicted the secondary endpoint (TABLES).

Parameter Univariate analysis ~ Pvalue
HR 95% CI

Male sex 1.44 1.13-1.95 0.04
Age>72y 2.49 1.76-3.52 0.02
BMI <27 kg/m? 2.04 1.4-2.98 <0.001
Hypertension 1.55 1.13-2.14 0.01
Stroke 1.65 1.06-2.58 0.03
Dementia 2.85 1.83-4.42 <0.001
Cancer 2.54 0.93-6.95 0.07
No home care 2.72 1.33-5.55 0.01
Systolic blood pressure <121 mm Hg 1.65 1.13-24 0.01
Infection as the cause of HF exacerbation 1.84 1.02-3.32 0.04
NYHA class I1I at discharge 1.81 1.23-2.67 0.003
Right ventricular HF symptoms 1.43 1.03-1.98 0.03
Hemoglobin <14.8 g/d| 1.54 1.02-2.3 0.04
CRP =32 mg/I 2.05 1.38-3.03 <0.001
Sodium <139 mmol/I 1.56 1.11-2.21 0.01
Glucose >119 mg/d| 1.8 1.24-2.61 0.002
High-sensitivity troponin T>0.0325 ng/ml 1.90 1.32-2.73 <0.001
LDL cholesterol >79 mg/d| 1.86 1.06-3.26 0.03
eGFR <49 ml/min/1.73 m? 2.77 1.93-3.99 <0.001
NT-proBNP >5631 pg/ml 1.98 1.21-3.26 0.01
LVEF <40% 5.13 2.51-10.51  <0.001
Catecholamines during hospitalization 2.81 1.70-4.67 <0.001
Blood transfusion during hospitalization 2.49 1.38-4.49 0.003

Mechanical ventilation during hospitalization 3.60 2.17-5.98 0.002

Absence of B-blockers at discharge 2.66 1.63-4.34 <0.001
Absence of ACEIs/sartans at discharge 2.07 1.37-3.13 <0.001
Absence of MRAs at discharge 1.52 1.06-2.17 0.02

Discharge to a hospital or nursing home 2.95 1.69-5.14 <0.001
Prolonged hospitalization >9 days 1.88 1.36-2.6 0.002
Number of recurrent hospitalizations >2 1.98 1.43-2.75 0.002

SIconversion factors: to convert N-terminal fragment of the prohormone brain natriuretic peptide
to pmol/l, multiply by 0.118; others, see TABLE 1.

Abbreviations: BMI, body mass index; HR, hazard ratio; NT-proBNP, N-terminal fragment of
the prohormone brain natriuretic peptide; others; see TABLES 1and 2

2011 and 56% (62 out of 110 patients) of the pa-
tients hospitalized in the years 2016 to 2017 un-
derwent the procedure.

Prognosis In-hospital mortality did not dif-
fer between the analyzed groups, although
there was a slight trend towards reduced rates
in the years 2016 and 2017. There was a reduction

DISCUSSION This study was a single-center,
retrospective analysis of patients hospitalized
for HF exacerbation. Importantly, our data
came from a regional district hospital, which
fills the gap in previous publications on large
clinical trials.

Previous studies have reported ischemic heart
disease as the most common cause of HF exac-
erbation requiring hospitalization,"” affecting
about 70% of the European population,?® includ-
ing two-thirds of patients with reduced LVEF.”
Our results are in line with these statistics. Of
note, the percentage of patients with a history of
myocardial infarction was higher among those
hospitalized between 2010 and 2011 (52%) com-
pared with those hospitalized in the years 2016
to 2017 (41%; P = 0.03). This finding is consis-
tent with the general trend in the management
of acute coronary syndrome over the last de-
cade, which has resulted in earlier hospital ad-
mission and application of invasive, preventive,
and pharmacological interventions." The most
common comorbidities in patients hospitalized
for HF exacerbation include diabetes, arterial
hypertension, and atrial fibrillation, as shown
by large global registries.’?2%3 The distribution
of these diseases in our regional hospital popu-
lation was similar (TABLE1).

Laboratory characteristics revealed that pa-
tients hospitalized between 2016 and 2017 had
higher serum sodium levels and glomerular fil-
tration rates yet lower C-reactive protein, glucose,
troponin T, and low-density lipoprotein choles-
terol levels (1asLE 7). Indirectly, these results may
reflect the quality of outpatient treatment of pa-
tients 10 years ago, which has undoubtedly im-
proved in recent years after introducing the lat-
est HF guidelines. Patients hospitalized between
2016 and 2017 were more frequently classified as

ORIGINAL ARTICLE Prognosisin heart failure decompensation 307



TABLE4 Results of Cox proportional hazard regression analysis for the analyzed
parameters (with the prespecified cutoff values for continuous variables)
as a predictor of rehospitalization due to heart failure exacerbation

Parameter Univariate analysis P value
HR 95% CI

Atrial fibrillation /flutter 1.48 1.05-2.08 0.03
Chronic obstructive pulmonary disease 1.75 1.17-2.64 0.01
Lack of home care 2.84 1.25-6.45 0.01
Resting heart rate >86 bpm 1.54 1.02-2.33 0.04
Systolic blood pressure at discharge <111 mmHg 2 1.39-2.91 <0.001
Lack of treatment compliance 1.6 1.09-2.34 0.02
Right ventricular HF symptoms 1.54 1.09-2.18 0.02
CRP >2.9mg/I 1.66 1.12-2.47 0.01
Glucose >222 mg/d| 2.29 1.16-4.51 0.02
High-sensitivity troponin T>0.0175 ng/ml 1.69 1.10-2.58 0.02
LDL cholesterol >110 mg/d| 3.56 1.54-8.21 0.003
eGFR <30 ml/min/1.73 m2 1.54 1.04-2.27 0.03
NT-proBNP >8729.5 pg /ml 23 1.43-3.7 <0.001
LVEF <24% 1.92 1.34-2.76 <0.001
Mechanical ventilation during hospitalization 2.09 1.02-4.27 0.04

SI conversion factors: see TABLES 1and 3

Abbreviations: see TABLES 1and 3

TABLE5 Results of multivariable Cox proportional hazard regression analysis for
the prespecified cutoff values of the analyzed parameters as predictors of all-cause
2-year mortality and rehospitalization due to heart failure exacerbation

Parameter HR 95% CI Pvalue
All-cause mortality Male sex 2.62 1.82-3.78  <0.001
Systolic blood 1.8 1.27-2.55  <0.001
pressure <121 mm Hg
Right ventricular HF 1.38 1.01-1.91  0.045
symptoms
eGFR<49 ml/min/1.73 m>  2.31 1.58-3.38  <0.001
Rehospitalization due  Systolic blood 177 1.2-2.61 0.004
to HF exacerbation pressure <111 mm Hg
Right ventricular HF 1.59 1.11-2.27  0.01
symptoms
eGFR<30 ml/min/1.73 m>  2.18 1.25-3.8 0.01
LVEF <24% 1.68 1.01-2.8 0.045

Abbreviations: see TABLES 1and 3

having NYHA class III more often than class IV,
characterized by alarger left atrium, features of
diastolic dysfunction, and higher right ventric-
ular systolic pressure, which is consistent with
the general trend in the literature.?*?

Our findings clearly show a change in the man-
agement of patients admitted in the years 2016
to 2017 in comparison with those hospitalized
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between 2016 and 2017, with a reduction in
the frequency of use of sartans, antiplatelet
drugs, VKAs, and low-molecular-weight hepa-
rin in favor of a significant increase in the use
of eplerenone and NOACs (1a8L2). This could be
partially a consequence of the implementation
of the 2016 HF guidelines,® as well as of the rec-
ommendation to use NOACs rather than VKAs
as the first-line drugs to prevent thromboembol-
ic events in atrial fibrillation and a move away
from the routine use of aspirin for that pur-
pose.?® However, those guidelines could prob-
ably affect only some patients owing to the in-
evitable adaptation period after introducing
new guidelines in clinical practice, the length of
which is difficult to estimate. Although the use
of spironolactone was lower and of eplerenone
higher in the years 2016 to 2017, the frequency
of mineralocorticoid receptor antagonist (MRA)
use was similar in both study groups: 50% in
the 2016-2017 group and 53% in the 2010-2011
group (148Le2). Those rates seem low despite bet-
ter renal function and a higher rate of potassi-
um supplementation in the patients hospital-
ized between 2016 and 2017, which could be
a complex consequence of not only the frequen-
cy of MRA use but also numerous other compo-
nents. What is more, a relatively low rate of MRA
use in both study periods could be explained by
the distribution of LVEF in the whole patient
group. The percentage of low LVEF was only 64%
in 2010 to 2011, and 61% in 2016 to 2017; there
are no specific guidelines for the treatment of
patients with higher LVEF.

The ESC guidelines recommend the implan-
tation of a cardioverter-defibrillator and resyn-
chronization therapy in patients with reduced
LVEF to decrease mortality in HE.®'" In our study,
those treatments were used infrequently in pa-
tients with reduced LVEF, particularly resyn-
chronization therapy, and only a slight increase
in the procedure use was noted in the years 2016
to 2017 compared with 2010 to 2011 (Supple-
mentary material, Table SI). This is undoubted-
ly due to the noticeably low financial support
from the Polish National Health Fund for dis-
trict hospitals.

According to German Federal Ministry of
Health registries,” in-hospital death due to
HF was relatively high, amounting to 9.3%
in 2013. That rate was similar to the rate of
in-hospital mortality in our patients hospi-
talized in both study periods (Supplementary
material, Table S2). The median length of hos-
pitalizations due to HF exacerbation in our
study was similar to the upper limit reported
in large multicenter studies from the United
States and Europe.?®?’

The rate of posthospitalization mortality in
patients with HF reported by the Polish Nation-
al Health Fund data analysis is about 11% annu-
ally.? The mortality of patients hospitalized for



HF is several-fold higher and has been report-
ed to be as high as 30% at the annual follow-up
after hospitalization."” According to data from
the United States National Center for Health
Statistics, the age-adjusted rate for HF-related
deaths decreased after 2000.%° The results of
our study seem to confirm this trend (Supple-
mentary material, Table S2). We observed a sig-
nificant reduction in the 2-year mortality rate
from 44% to 33% (P = 0.03). These differences
are most likely a consequence of the improved
treatment of patients with HF. However, it
should be noted that, despite this reduction,
mortality remains high. The decrease in all-
-cause mortality was associated with a greater
number of rehospitalizations due to HF exac-
erbation, which is in line with data from pre-
vious studies."'030

Several relevant risk factors for poorer HF
prognosis have been reported and those were
confirmed in our study.’*3"3° The MADIT II
(Multicenter Automatic Defibrillator Implan-
tation Trial II) cohort analysis identified re-
nal failure as one of the strongest predictors
of poor prognosis.*® Gheorghiade et al’® and
Ambrosy et al¥’ listed renal failure and low
systolic blood pressure among factors influ-
encing the prognosis of patients hospitalized
for HF. Our findings are also consistent with
those from a meta-analysis by Ouwerkerk et
al,”® which included over 9 million patients and
reported among others, renal dysfunction, hy-
pertension, LVEF, and male sex to be the stron-
gest predictors of poor prognosis. Previous
studies have also consistently demonstrat-
ed increased mortality in patients with right
ventricular dysfunction.?® The independent
risk factors for all-cause mortality and rehos-
pitalization due to HF exacerbation identified
in our study are in line with the findings cit-
ed above. Factors that independently predict-
ed all-cause mortality encompassed male sex,
symptoms of right ventricular HF, significant
renal dysfunction, and systolic blood pressure
below 121 mm Hg (18Le5). Regarding the latter
parameter, a similar systolic blood pressure
value was mentioned in the latest European
guidelines for the management of hyperten-
sion.*? It has been identified as a risk factor
in relatively young individuals (<65 years old)
without dominant HF. Factors that indepen-
dently predicted rehospitalization due to HF
exacerbation included symptoms of right HF,
significant renal dysfunction, HF with LVEF
below 24%, and systolic blood pressure lower
than 111 mm Hg (18LE5).

Limitations Our study had several lim-
itations. First, it was a retrospective analy-
sis, and its results should thus be interpret-
ed with caution. The availability of some data
and parameters in patients’ medical records
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was limited (including the lack of information
about the exact time of medication discontinu-
ation among patients who did not comply with
treatment). Additionally, we could not check
the patients’ exact treatment before the first
hospitalization, as well as the continuation
of the treatment after the first hospitaliza-
tion. We did not check the doses of medica-
tions at discharge and whether they were opti-
mized during the 2-year follow-up, which limits
our knowledge in this area. Two patients from
the 2010-2011 period were enrolled again be-
tween 2016 and 2017; however, after the exclu-
sion of those patients from statistical analy-
sis, the results did not change. Our study was
a small, single-center study, which is the next
limitation, although some benefits associated
with the single-center design have been iden-
tified (including laboratory and echocardio-
graphic data that were collected from the same
laboratory, obtained mainly by the same ex-
perts, which reduced interobserver variabili-
ty). The next remarkable limitation of our study
was the lack of brain natriuretic peptide mea-
surements in most study patients hospital-
ized between 2010 and 2011. However, this is
representative of real-life clinical challenges
in a regional hospital, which may complicate
the timely diagnosis of HF.

Conclusions Our study revealed that the prog-
nosis of patients hospitalized for HF decom-
pensation in a regional district hospital is poor.
The implementation of the latest ESC guidelines
resulted in some improvement in the clinical
characteristics and treatments at discharge,
which probably led to a reduction in the risk
of all-cause mortality. However, the low rate of
implantable electronic device use and the high
rate of rehospitalizations due to HF exacerba-
tion need to be addressed. Patients at the high-
est risk of death and rehospitalization require
further intensification of outpatient and inpa-
tient therapy.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/kardiologiapolska.
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