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Abstract

Introduction: Despite advances in medicine, chronic heart fail-
ure (CHF) still remains a significant clinical problem associated
with poor outcome.

Aim of the study: To determine risk factors for major adverse
cardiac events (MACE) in three-year follow-up in patients with
CHF of nonischemic etiology.

Material and methods: The prospective study included consec-
utive hospitalized patients with stable CHF (LVEDD > 57 mm;
LVEF < 40%) and symptom duration > 6 months. Study ex-
clusion criteria were: serious neurological and/or psychiatric
diseases, stenoses in epicardial coronary arteries in coronaro-
graphy, active myocarditis confirmed by myocardial biopsy,
diseases of the respiratory system with pulmonary hyperten-
sion, presence of heart defects, neoplastic or connective tis-
sue disease, documented infectious diseases at least three
months before inclusion in the study, diabetes, liver cirrhosis,
chronic kidney disease (eGFR < 30 ml/min/1.73 m?), alcoho-
lism, planned heart transplantation. Depression severity was
assessed with the Beck and the Hamilton Scales. Depression
was diagnosed based on the ICD-10 criteria. Clinical follow-up
began on admission and lasted three years.

Results: The analysis encompassed 199 patients aged 49 (41-
54), who met the inclusion/exclusion criteria. Depression was
diagnosed in 30% of the patients. Independent factors increas-
ing the risk of MACE (death, transplantation, ventricular assist
device, hospitalization) were: depression (HR: 2.26; p < 0.001),
E/A index (HR: 1.31; p < 0.01), right ventricular dimension (HR:
1.06; p < 0.01), hsCRP level (HR: 1.06; p < 0.01) and alkaline
phosphatase activity in blood serum (HR: 1.01; p < 0.05).
Conclusions: Factors affecting 3-year outcome are: depression,
right ventricular dimension, the E/A index, alkaline phospha-

Streszczenie

Wstep: Pomimo postepu, jaki dokonat sie w medycynie, prze-
wlekta skurczowa niewydolnos¢ serca (CHF) nadal stanowi
istotny problem kliniczny zwigzany z niekorzystnym rokowa-
niem.

Celem pracy byto okresdlenie czynnikéw ryzyka wystgpienia
niekorzystnych zdarzer sercowych (MACE) w okresie 3 lat ob-
serwacji u chorych z CHF o etiologii nieniedokrwiennej.
Materiat i metody: Prospektywna obserwacja objeto ko-
lejnych hospitalizowanych chorych ze stabilng CHF (LVEDD
> 57 mm i LVEF < 40%) z czasem trwania objawdw powyzej
6 miesiecy. Kryteria wytaczenia z badania obejmowaty: po-
wazne schorzenia neurologiczne i/lub psychiatryczne, zweze-
nia w nasierdziowych tetnicach wiefcowych w koronarografii
(> 30% Swiatta naczynia), aktywne zapalenie miesnia serco-
wego w biopsji endomiokardialnej, choroby uktadu oddecho-
wego z nadci$nieniem ptucnym, obecnos¢ istotnej wady serca,
chorobe nowotworowg lub chorobe tkanki tacznej, udokumen-
towane choroby infekcyjne w okresie przynajmniej 3 miesiecy
przed wiaczeniem do badania, cukrzyce, marskosé¢ watroby,
przewlektg chorobe nerek (eGFR < 30 ml/min/1,73 m?), alko-
holizm, planowang transplantacje serca. Do oceny nasilenia
objawow depresji zastosowano skale Becka oraz Hamiltona.
Depresje rozpoznawano na podstawie kryteriéw I1CD-10. Ob-
serwacja kliniczna zostata rozpoczeta przy przyjeciu do szpi-
tala i trwata 3 lata.

Wyniki: Analizie poddano 199 chorych w wieku 49 (41-54) lat,
spetniajacych kryteria wtaczenia i wytaczenia. Depresje stwier-
dzono u 30% chorych. Niezaleznymi czynnikami zwigkszajgcy-
mi ryzyko MACE (zgon, transplantacja, wspomaganie krazenia,
hospitalizacja) byty: depresja (HR: 2,26; p < 0,001), wskaznik
E/A (HR: 1,31; p < 0,01), wymiar prawej komory (HR: 1,06;
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tase activity and the level of high-sensitivity C-reactive protein
(hs-CRP).
Key words: chronic heart failure, depression, prognosis.

Introduction

Despite the considerable advances in pharmacological
and interventional treatment, chronic heart failure (CHF)
still remains a significant clinical problem associated with
high mortality and frequent hospitalization. Depression is
a serious and modifiable concomitant of CHF and it is one of
the main causes of cognitive dysfunctions and patient non-
compliance [1-3]. It can occur at any stage of CHF, as a reac-
tion to: diagnosis, imposed change of lifestyle, sudden exa-
cerbation of symptoms or poor prognosis. Moreover, there is
evidence of pathophysiological pathways common to both
diseases [4]. This suggests that depression may accelerate
the onset and progression of CHF, whilst CHF may cause
the manifestation or exacerbation of depressive disorders.
Although the presence of depressive disorders affects the
course of the disease, it is frequently ignored.

The aim of the work was to determine the risk factors
for major adverse cardiac events (MACE) in three-year
follow-up in patients with chronic systolic heart failure.
The statistical analyses take into consideration the presen-
ce of depression.

Material and methods

The prospective study included consecutive hospitalized
patients with stable CHF (NYHA class Il and Ill) with no con-
comitant coronary disease. For at least three months before
hospitalization, all of them had been receiving: maximum
tolerated doses of angiotensin-converting enzyme inhibi-
tor (or angiotensin Il receptor antagonist) and B-receptor
antagonist (slow-release metoprolol or carvedilol prepara-
tions), spironolactone and furosemide. The study protocol
was approved by the local Bioethics Committee.

Study inclusion criteria were: stable systolic CHF (LVEDD
> 57 mm and LVEF < 40%) lasting at least 6 months and
optimal pharmacological treatment. Study exclusion crite-
ria were: serious neurological and/or psychiatric diseases
(especially dementia or schizophrenia), stenoses in epicar-
dial coronary arteries (> 30% vessel lumen) shown by co-
ronarography, active myocarditis confirmed by myocardial
biopsy (Dallas classification), diseases of the respiratory
system with pulmonary hypertension, presence of acquired
or congenital heart defects, clinically confirmed neoplastic
or connective tissue disease, documented infectious dise-
ases at least three months before inclusion in the study,
diabetes, liver cirrhosis, chronic kidney disease, alcoholism,
planned heart transplantation, and lack of the patient’s
written consent for inclusion in the study.
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p < 0,01), stezenie hsCRP (HR: 1,06; p < 0,01) oraz aktywnos¢
fosfatazy alkalicznej w surowicy (HR: 1,01; p < 0,05).

Whnioski: Na 3-letnie rokowanie maja wptyw nastepujace czyn-
niki: depresja, wymiar prawej komory, wskaznik E/A, aktyw-
nos¢ fosfatazy alkalicznej oraz stezenie hsCRP w surowicy.
Stowa kluczowe: przewlekta niewydolnos¢ serca, depresja, ro-
kowanie.

Clinical follow-up began on admission and lasted three
years.

Methods

A detailed history was taken from each patient, fol-
lowed by a physical examination. Laboratory tests were car-
ried out with the Cobas Integra apparatus (Roche), and the
SF-3000 (SYSMEX) or ADVIA 2120 (Siemens) analyzer. Ad-
ditionally, echocardiography (VIVID-5 Vingmed, GE), resting
electrocardiography, the six-minute walk test, coronarogra-
phy, endomyocardial biopsy and invasive measurement of
right heart pressure were performed. The severity of de-
pressive disorders was assessed with a structured clinical
history, the Beck Depression Inventory [5] and the 17-item
Hamilton Rating Scale [6]. Patients with signs of depressive
syndrome underwent further diagnosis by a psychiatrist
with a view to diagnosing the presence of depression based
on the ICD-10 criteria [7]. Data concerning long-term follow-
up were obtained from follow-up visits, surveys completed
by the patients and via telephone contact with the patients
or their families. The incidence of MACE was assessed (death
from any cause, re-hospitalization due to CHF exacerbation,
emergency heart transplantation, ventricular assist device).

Statistical analysis

Data with normal distribution are presented as mean

+ SD with 95% confidence interval (Cl). Data with non-nor-

mal distribution and ordinal data are presented as medians

with interquartile range. Qualitative data are presented as
percentages.

To compare data between two different groups of pa-
tients the following were used:

« Student’s t-test was used for data with normal or norma-
lized distribution for independent data; the homogeneity
of variances was assessed with Levene’s test,

« the Mann-Whitney U test was used for the remaining data.

The normality of distribution of the obtained results

was assessed with the Shapiro-Wilk test. To compare di-

chotomous variables, the y?2 test or its appropriate modi-

fications were used. The effect of the studied variables
on the incidence of the composite endpoint in long-term
follow-up was assessed with a Cox proportional hazards

model. Variables that were statistically significant (p < 0.05)

in the single factor analysis were included in the multiple

factor analysis of Cox proportional hazard with backward
elimination. The results are presented as hazard ratio (HR)
with 95% Cl, Wald statistic and significance level.
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Tab. I. Basic patient characteristics

Age [years] 49.0/13.0 Persistent atrial fibrillation 28 (14.1%)
Men [%] 167 (83.9%) HR on admission [1/min] 80/27
CHF duration [months] 12.4/31.9 PAP mean [mm Hg] 223+9.1
NYHA class |l 161 (80.9%) RAP mean [mm Hg] 6.0/5.0
NYHA class Il 36 (18.1%) NT-pro BNP [pg/ml] 844.2/2039

Six-minute walk test [m] 3713 +69.2

eGFR < 90 [ml/min/1.73 m?] 110 (55.3%)

Arterial hypertension 132 (66.3%)

Depression (ICD-10) 60 (30.1%)

LVEF [%] 29.0/10.0

a) single depressive episode 50 (25.1%)

FS [%] 21.4/9.2

b) recurrent depressive episodes 10 (5.0%)

The results are presented as mean + SD or median and inter-quartile range.

CHF — chronic heart failure, eGFR — estimated glomerular filtration rate, FS — fractional shortening, HR — heart rate, LVEF — left ventricular ejection fraction,
NT-proBNP — N-terminal prohormone brain natriuretic peptide, NYHA — New York Heart Association, PAP — pulmonary artery pressure, RAP — right atrial pressure

The cumulative survival curves were plotted with the
Kaplan-Meier method. The log rank test was used to com-
pare two survival curves.

Variables with significance level p < 0.05 were conside-
red statistically significant. All calculations were made with
Statistica 9.0, version PL, MS Office Excel and R software
environment.

Results

Between 2006 and 2008, 249 patients with chronic
systolic CHF without coronary disease were hospitalized at
the Clinical Department of Cardiology. For at least three
months before hospital admission, the patients had been
receiving optimal pharmacotherapy (angiotensin-converting
enzyme inhibitors, B-blockers, furosemide, spironolactone).

Based on the performed diagnostics, the final study in-
cluded 199 patients who met the inclusion criteria. Of the
patients who were not qualified for the study, 10 had aortic
stenosis, 4 suffered from alcoholism, 6 neoplastic disease,
11 chronic obturative pulmonary disease with pulmonary
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Fig. 1. The effect of living with family on the incidence of depres-
sion in the studied population
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hypertension, 9 diabetes mellitus, and 10 active myocardi-
tis according to the Dallas classification.

The basic patient characteristics are presented in Ta-
ble I. Depression on admission was diagnosed in 60 (30%)
patients and occurred significantly more frequently in pa-
tients who lived alone than in patients who lived with their
spouse and/or family (Fig. 1). Living alone was associated
with an increased risk of depression [RR = 1.36 (95% Cl:
1.51-1.67); p < 0.001]. Only 12 (20%) patients with a diagno-
sis of depression were complying with depression therapy:
10 (16.6%) with a recurrent depressive episode and 2 (3.4%)
with the first depressive episode. All of them were receiving
the selective serotonin reuptake inhibitor sertraline.

Patients with MACE had significantly longer duration of
CHF, higher concentration of hs-CRP, D-dimers, NT-proBNP,
and bilirubin, higher activity of alkaline phosphatase and
higher mean right atrial pressure (Table Il). Moreover, those
patients had higher values of almost all echocardiographic
parameters, except ejection fraction and LVEDV, and lower
values of deceleration time (Table III).

In the three-year follow-up period, major adverse car-
diac events (MACE) occurred in 83 (41.7%) patients. In five
(2.5%) patients, an ICD device was implanted. The Kaplan-
Meier curves in Figure 2 present the cumulative MACE-free
survival in the group with and without depression.

Hospitalization, MACE episodes and death occurred si-
gnificantly more frequently in the group with depression
than in the group without depression: 43.8% vs. 25.9%
(p < 0.05; RR = 1.31; 95% Cl: 1.03-1.6), 68.3% vs. 30.2%
(p < 0.001; RR = 2.20; 95% Cl: 1.49-3.25), and 71.7% vs. 28.1%
(p < 0.001, RR = 2.54; 95% Cl: 1.67-3.84), respectively.

MACE risk factors in the multivariate, stepwise backward,
Cox proportional hazard analysis are presented in Table IV.

Discussion

In the analyzed group of patients, depression was dia-
gnosed in 30% of individuals and had the strongest pro-
gnostic value during three-year follow-up. In medical da-
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tabases, there are few reports analyzing the impact of
depression in this group of patients [8, 9]. Most publica-
tions concern the population of patients with ischemic or
etiologically heterogeneous CHF [10, 11].

The 2006 meta-analysis by Rutledge et al. showed that
the prevalence of depression in patients with CHF was from
9% to 60% [12]. Furthermore, the meta-analysis demon-
strated that depression increases the risk of adverse car-
diac events 2-fold. This is in consonance with our results.

Septoe et al. analyzed a group of patients with dilated
cardiomyopathy [8]. The incidence of depression in that
study was 22% and was lower than in our study, although
the results are not easily comparable as the tool used by
Septoe et al. to diagnose depression was the Hospital Anxi-
ety and Depression Scale (HADS). Furthermore, the analysis
was retrospective and had a low response rate (60%). Faris
et al. analyzed retrospectively almost 400 patients with
non-ischemic CHF [9]. In that study, depression was diag-
nosed based on the ICD-10 classification and was present
in 83 (21%) patients, most of whom (60%) were receiving
antidepressants. Depression significantly increased the risk
of death and hospitalization in five-year follow-up. Interest-
ingly, the prognosis in patients receiving antidepressants
was not significantly different from that in patients with
untreated depression. This may have been caused by the
fact that a large percentage of the patients were receiving
cardiotoxic tricyclic antidepressants (60%), whilst a small
percentage of patients were treated with B-blockers (8%),
which inhibit the activation of the sympathetic nervous
system occurring in depression and CHE

Our results are in consonance with the results of the
COACH study, encompassing over 900 patients with ische-
mic and non-ischemic CHF followed up for 18 months. Al-
though in that study depression was diagnosed with the
CES-D scale, the follow-up was shorter, and 49% of the ana-

Event free survival probability

) 5 10 15 20 25 30 35
Follow-up [months]

— Depression — — Depression +

Fig. 2. Kaplan-Meier curve showing cumulative MACE-free survival
in the group with and without depression; p;,g ., < 0.001

lyzed patients were in NYHA class lI/1V, still, as in our study,
depression proved to be an adverse prognostic factor. The
incidence of depression in the COACH study patients was
39%, yet anti-depression treatment was followed by 11%
only. The high incidence of depression in the COACH study
may have been associated both with the high percentage
of patients with advanced CHF, and with the fact that de-
pression was diagnosed based on a questionnaire, and not
on diagnostic criteria [13]. Van den Broek et al. analyzed
the data of 208 patients with CHF of various etiology (62%
ischemic). The incidence of depression in the analyzed
group was 36.1%. The presence of depression increased the
risk of death from cardiovascular causes 2-fold in 11-year
follow-up [14]. The retrospective analysis of 5,719 patients
conducted by Albert et al. as part of the OPTIMIZE-HF trial
revealed the presence of depression in only 13.6% of pa-

Tab. I1. Patient characteristics in group without MACE (A) and with MACE (B)

Age [years] 50.0 (12.0) 47.0 (14.0) NS
Men [%] 100 (86.2%) 67 (80.7%) NS
CHF duration [month] 12.0 (30.0) 24.0 (53.0) < 0.05
Depression 19 (16.4%) 41 (49.4%) < 0.001
Glucose > 5.8 [mmol/l] 32 (27.6%) 32 (38.6%) NS
eGFR < 90 [ml/min/1.73 m?] 59 (50.9%) 51 (61.4%) NS
hs-CRP [mg/|] 171 (2.22) 2.74 (4.43) <0.05
D-dimers [ug/ml] 0.220 (0.100) 0.250 (0.380) <0.01
NT-pro BNP [pg/ml] 620.4 (922.0) 1701.0 (3456.0) < 0.001
Alkaline phosphatase [U/l] 63.0 (20.0) 75.0 (34.0) <0.01
AspAT [U/1] 24.0 (9.0) 25.0 (13.0) NS
AIAT [U/1] 29.5 (19.0) 26.0 (19.0) NS
Bilirubin [mmol/1] 18.7+9.6 22.6+123 < 0.05
Kardiochirurgia i Torakochirurgia Polska 2014; 11 (1) 105
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Tab. 1ll. Patients’ echocardiography characteristics in group with-
out MACE (A) and with MACE (B)

LVEF [%] 30.0 (10.0) 20.0 (10.0) NS

LVEDV [ml] 203.1+718 2229+ 812 NS

LVESV [ml] 1411+ 59.6 160.7 +70.3 <0.05
LA [mm] 422+51 43961 <0.05
RVEDd [mm] 26.0 6.0 298+75 <0.001
E/A 1.40 (1.25) 1.75 (2.40) <0.001
DT [ms] 193.0 (131.0) 165.0 (122.0) <0.001

DT - deceleration time, LA — left atrium, LVEDV — left ventricular end diastolic
volume, LVEF — left ventricular ejection fraction, LVESV — left ventricular end
systolic volume, RVEDd — right ventricular end diastolic diameter

tients. In that trial, depression was an independent risk fac-
tor for prolonged hospitalization and death from all causes
within three months after discharge [15].

One of the prognostic factors in the analyzed popula-
tion was high-sensitivity CRP (hs-CRP). The prognostic va-
lue of hs-CRP in CHF has been confirmed by many authors
[16, 17]. Some authors, however, observed that the cutoff
points for hs-CRP, above which there was an increased risk
of adverse cardiac events, were generally within normal
ranges for the healthy population [18-20]. In healthy indi-
viduals, the hs-CRP concentration was < 5 mg/|, whilst the
cutoff point for high risk of adverse cardiac events was
> 3.0 mg/l [16]. Importantly, an increased CRP concentra-
tion is a non-specific response to cellular damage and in-
flammatory processes; hence its elevated level may result
from an ongoing inflammatory process unconnected with
the cardiovascular system [21]. However, inflammatory pro-
cesses, even of low intensification and unconnected with
the cardiovascular system, may have an impact on CHF
exacerbation. The analyses of large epidemiological studies
show that hs-CRP concentration correlates with the majo-
rity of classic risk factors in cardiovascular diseases. Still,
an independent impact of hsCRP on prognosis in selected
groups of CHF patients cannot be excluded [22].

The right ventricular size assessed echocardiographi-
cally was another prognostic factor in our study. Disorders
of the right ventricular function are well-known progno-
stic factors of poorer outcome in patients with advanced
CHF [23]. However, there are few publications analyzing

this relationship in patients with moderate CHF. Larose et
al. and Juiliere et al. showed that impaired right ventricu-
lar function was a prognostic index both in patients with
ischemic and nonischemic CHF [24, 25]. De Groote et al.
conducted a study including 205 patients with CHF in NYHA
class Il and Il and LVEF 29% (study inclusion criteria simi-
lar to ours). In most patients (59%), ischemic CHF was ex-
cluded by coronarography. The authors found that in 755
days of follow-up, RVEF was an adverse prognostic factor
in the analyzed group of patients [26]. The prognostic role
of right ventricular dysfunction in patients with CHF was
also confirmed by Spiranova et al. based on their results in
patients with NYHA class II-IV. The studied group was not
homogeneous with regard to CHF etiology (55% ischemic
heart disease, 45% idiopathic dilated cardiomyopathy).
The study showed that the more impaired the right ven-
tricular systolic function is, the bigger is its size and the
higher are the right heart pressures [27].

The next prognostic factors in our study were Doppler
mitral flow parameters, which reflect the left ventricular
filling dynamics connected with its diastolic function. The
values of these parameters in patients with chronic systolic
CHF provide important information as to the type of hemo-
dynamic disorders. In the analyzed group of patients, the
E/A index was an independent prognostic factor. A value of
this index above 1.4 was associated with an increased risk
of adverse cardiac events. Similar results were obtained by
Somaratne, who in his meta-analysis of 887 patients found
a significant effect of right ventricular diastolic dysfunction
on the occurrence of adverse cardiac events in 15 months
of follow-up [28]. Based on the type of mitral flow, groups
of CHF patients with better and poorer long-term prognosis
can be selected. This is important inasmuch as intensive
pharmacotherapy may restore correct mitral inflow, there-
by improving the long-term prognosis.

Yet another factor increasing the risk of MACE in the
analyzed group of patients was alkaline phosphatase ac-
tivity. Elevated cholestasis indexes in patients with heart
failure were also observed by other authors [29-32].

The prognostic value of bilirubin in patients with stable
systolic CHF due to hypertension was confirmed by Szy-
mik et al. [30]. Allen et al. in a large prospective analysis of
2679 patients of the CHARM program found a significant
relationship between the concentration of bilirubin and the
incidence of MACE in 38-month follow-up [30]. Based on
a 36-month prospective follow-up of 1032 patients, Poelzl

Tab. IV. MACE risk factors. Results of multivariate, stepwise backward, Cox proportional hazard analysis

Depression 2.2641 1.4266-3.5932 12.02 < 0.001
E/A 1.3060 1.0900-1.5646 8.38 <0.01
RVEDd [mm] 1.0594 1.0177-1.1029 7.93 <0.01
hs-CRP [mg/dl] 1.0604 1.0120-1.0820 7.06 <0.01
Alkaline phosphatase [U/I] 1.0114 1.0026-1.0203 6.46 < 0.05
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et al. concluded that alkaline phosphatase and y-glutamyl
transpeptidase (GGTP) significantly increased the risk of
adverse cardiac events [31]. No such correlation was ob-
served for aminotransferase. The authors demonstrated
that in stable CHF, the cholestatic component of impaired
liver function is predominant, whilst in acute heart failure,
mainly ischemic damage to hepatocytes and increase in
transaminase occur [31].

Strengths and limitations of the study

The strengths of the study are its prospective character,
a relatively large group of patients with CHF of homogene-
ous etiology, and long follow-up. Unlike many other studies
discussing depression in CHF, in this study depression was
diagnosed by a psychiatrist based on the ICD-10 criteria;
this should become standard management in this group
of patients [33]. The value of the study would be higher if
patients with depression had been randomized to groups
treated with pharmacotherapy and psychotherapy. Never-
theless, this type of study would have been impossible to
conduct due to the small percentage of patients complying
with depression therapy (20% of patients with diagnosis of
depression). For the same reason, the effect of pharmaco-
therapy of depression on outcome was not considered. As
a result, the analyzed group was not homogeneous with
regard to depression therapy. However, the exclusion of
noncompliant patients from further follow-up would have
made it impossible to interpret the results correctly.

Conclusions

1. Depression, present in 30% of the analyzed patients with
CHF of nonischemic etiology, is an independent risk fac-
tor for adverse cardiac events and increases the risk of
death, transplantation or hospitalization due to CHF exa-
cerbation in 3-year follow-up.

2. Other clinical parameters affecting long-term follow-up
are: increased right ventricular dimension, the E/A index,
alkaline phosphatase activity and the level of high-sensi-
tivity C-reactive protein (hsCRP).
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