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Abstract

Introduction: The need to indentify patients with chronic heart
failure (CHF) at a higher risk of major adverse cardiovascular
events (MACEs) has become increasingly important; therefore,
new parameters, such as health-related quality of life (HRQoL),
are gaining ground.

The aim of this study was to determine the risk factors for
MACEs, with a special emphasis on HRQoL in chronic non-is-
chemic heart failure (NIHF) patients.

Material and methods: This prospective study enrolled 271 hos-
pitalized patients with heart failure symptoms (NYHA Il and III),
without neoplastic disease, diabetes, hepatic cirrhosis or chronic
kidney disease, who had been receiving optimal medical treat-
ment. In all the patients, laboratory examinations, electrocar-
diography, echocardiography, a 6-minute walking test, invasive
right heart pressure measurements and coronary angiography
were performed. HRQoL assessment was conducted with the
Short-Form Health Survey (SF-36). Clinical observation com-
menced on admission to the hospital and lasted 3 years. Data
concerning MACE incidence (death, transplantation, circulatory
support, hospitalization) were obtained during outpatient visits.
Results: The final analysis enrolled 202 patients, while 17 pa-
tients were lost to follow up. The MACE incidence was 42.1%.
Major adverse cardiovascular events risk factors in multiple
factor analysis were: alkaline phosphatase (hazard ratio [HR] =
1.01; p < 0.05); right ventricular end-diastolic diameter (HR =
1.08; p < 0.001); hsCRP (HR = 1.04; p < 0.05); and the following
HRQol indices: Bodily Pain (HR = 0.98; p < 0.05) and Mental
Health (HR = 0.97; p < 0.01).

Conclusions: Low values for HRQoL parameters (Bodily Pain
and Mental Health), right ventricular end-diastolic diameter,
serum concentration of hsCRP and alkaline phosphatase are
prognostic factors in NIHF patients.

Key words: quality of life, heart failure, prognosis.

Streszczenie

Wstep: Ze wzgledu na to, ze sposrdd chorych z przewlekta nie-
wydolnoscig serca (chronic heart failure — CHF) konieczne jest
wyselekcjonowanie grupy zagrozonej wysokim ryzykiem wyste-
powania powaznych niekorzystnych zdarzen sercowych (major
adverse cardiovascular events — MACEs), wzrasta znaczenie no-
wych parametréw prognostycznych, takich jak jakosé zycia za-
lezna od stanu zdrowia (health-related quality of life — HRQol).
Celem pracy byto okreslenie czynnikéw ryzyka niekorzystnych
zdarzeh sercowych, ze szczegélnym uwzglednieniem HRQoL
w grupie chorych z niewydolnoscia serca o etiologii nie-niedo-
krwiennej (non-ischemic heart failure — NIHF).

Materiat i metody: Do prospektywnego badania wtgczono 271
hospitalizowanych chorych z objawami CHF (NYHA 11 i 1ll), bez
choroby nowotworowej, cukrzycy, marskosci watroby lub prze-
wlektej choroby nerek, ktérzy otrzymywali optymalne leczenie
farmakologiczne. U wszystkich tych chorych przeprowadzono
badanie laboratoryjne, elektrokardiograficzne, echokardiogra-
ficzne, test 6-minutowego marszu, inwazyjne pomiary ciénief
w prawym sercu oraz koronarografie. Do oceny HRQolL sto-
sowano kwestionariusz SF-36. Obserwacja kliniczna zostata
rozpoczeta przy przyjeciu do szpitala i trwata 3 lata. Dane do-
tyczace wystepowania MACEs (zgon, transplantacja, wspoma-
ganie krazenia, hospitalizacja) uzyskiwano na podstawie wizyt
kontrolnych.

Wyniki: Ostatecznie analizie poddano 202 chorych; danych
dotyczacych obserwacji odlegtej nie uzyskano u 17 chorych.
Czestos¢ wystepowania MACEs wynosita 42,1%. Czynnikami
ryzyka zgonu w analizie wieloczynnikowej byty: stezenie fosfa-
tazy alkalicznej (HR = 1,01; p < 0,05); wymiar koficoworozkur-
czowy prawej komory (HR = 1,08; p < 0,001); stezenie hsCRP
(HR = 1,04; p < 0,05) oraz nastepujace wskazniki HRQoL: bél
somatyczny (HR = 0,98; p < 0,05) i zdrowie psychiczne (HR =
=0,97; p < 0,01).
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Introduction

The need to indentify patients with chronic heart fail-
ure (HF) at a higher risk of mortality has become increas-
ingly important. Risk stratification facilitates the selection
of patients who will benefit the most from detailed clinical
observation, intensive educational programs, aggressive
pharmacological treatment and alternative methods, such
as automatic implantable cardioverter-defibrillators (ICDs),
cardiac resynchronization therapy (CRT) and eventually
heart transplantation [1, 2]. Although prognostic factors in
HF patients have been scrutinized for many years, their type
and prognostic value can vary depending on the population
studied, the New York Heart Association (NYHA) class and,
in particular, the treatment used [1-4]. Prognostic factors
have been affected by continuing progress in medicine and
by changing standards in HF management [1-4]. In addition
to the commonly implemented clinical parameters for risk
stratification in this group of patients, subjective indices,
such as health-related quality of life (HRQol), have gained
ground [5-9]. Over the last decade, the SF-36 Health Survey
has been the most frequently used tool for HRQoL evalua-
tion in individuals with cardiovascular diseases [10-13].

The aim of the study was to determine the risk factors
for major adverse cardiovascular events (MACEs) in pa-
tients with chronic nonischemic heart failure (NIHF).

Material and methods

This prospective study encompassed consecutive pa-
tients with chronic NIHF, NYHA classes Il and Ill, who had
been admitted to the hospital for invasive diagnostics and
further management.

The entry criteria included HF symptoms confirmed at
least 6 months before index hospitalization and an en-
larged left ventricle (left ventricular end diastolic diameter
—LVEDD > 57 mm) with an impaired left ventricular ejection
fraction (LVEF) < 35%.

Patients were excluded if they had had coronary artery
disease confirmed on coronary angiography, respiratory
diseases associated with pulmonary hypertension, neo-
plastic disease, documented infectious diseases at least
3 months before inclusion, diabetes, or advanced liver or
kidney disease (estimated glomerular filtration rate — eGFR
< 30 ml/min/1.73 m?) or if they were listed as heart trans-
plant candidates before the index hospitalization.

The clinical follow-up lasted 3 years. During hospitaliza-
tion, each patient’s history was obtained, followed by physi-
cal and laboratory examinations. Echocardiography, resting
electrocardiography, the 6-minute walk test, invasive right
heart pressure measurements and coronary angiography
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Whioski: Niskie wartosci parametréow HRQoL (b6l somatyczny
i zdrowie psychiczne), wymiar koficoworozkurczowy prawej
komory, stezenie hsCRP w surowicy oraz stezenie fosfatazy
alkalicznej sg czynnikami rokowniczymi u chorych z niewydol-
noscia serca o etiologii nie-niedokrwiennej.

Stowa kluczowe: jakos¢ zycia, niewydolnos¢ serca, rokowanie.

were performed. On admission, HRQoL was assessed us-
ing the Short-Form Health Survey: SF-36 (Qualitymetric®).
The questionnaire consists of 36 questions grouped into
eight parameters: Physical Functioning (PF); Role Physical
(RP); Bodily Pain (BP); General Health (GH); Vitality (V);
Social Functioning (SF); Role Emotional (RE); and Mental
Health (MH). Data concerning later follow-ups were ob-
tained at consecutive elective visits, and surveys were
completed by the patients via telephone contact with the
patients or their relatives. Major adverse cardiovascular
events were defined as all-cause death, urgent heart trans-
plantation, left ventricular support implantation or any
other re-hospitalization due to HF exacerbation. The local
Bioethics Committee approved the study protocol.

Statistical analysis

Data with a normal distribution are presented as the
means + SDs with 95% confidence intervals (Cls). Data with
a non-normal distribution and ordinal data are presented
as medians with interquartile ranges. Qualitative data are
presented as percentages. To compare data between the
two groups, Student’s t-test was used for data with normal
or normalized distribution, the homogeneity of variances
was assessed using Levene’s test, and the Mann-Whitney
U test was used for the remaining data. The normality of
distribution was assessed using the Shapiro-Wilk test. To
compare dichotomous variables, the 2 test or its appropri-
ate modifications (Yates’ correction) was used. The effect
of the variables on the incidence of MACE was assessed us-
ing Cox’s proportional hazards model. Variables that were
statistically significant (p < 0.05) in the univariate analysis
were included in the multiple factor analysis of Cox’s pro-
portional hazard with backward elimination. The results are
presented as hazard ratios (HRs) with 95% confidence inter-
vals (Cls), Wald’s statistics and significance levels. Receiver
operator characteristic (ROC) curves were plotted to deter-
mine the cut-off points for parameters that were significant
in the multiple factor analysis. The results are presented
as AUC (area under curve), sensitivity, and specificity with
95% Cls and significance levels. The diagrams of MACE risk
assessment were developed based on classification trees.
p-values < 0.05 were considered statistically significant. All
the calculations were performed using Statistica 7.1, version
PL, MS Office Excel and the R software environment.

Results

Between 2008 and 2010, 265 consecutive patients with
symptomatic HF were qualified for invasive diagnostics at
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the Clinical Department of Cardiology, Medical University
of Silesia. For at least 6 months prior to admission, all of
them had been receiving optimal medical treatment: an an-
giotensin converting enzyme inhibitor or an angiotensin I
receptor antagonist; a B-receptor antagonist (slow-release
metoprolol or carvedilol preparations); spironolactone; and
furosemide (Fig. 1).

After the baseline evaluation, 217 patients met the en-
try criteria and were enrolled into the study. The final 3-year
clinical follow-up encompassed 202 patients from whom
complete clinical data were obtained. The baseline patient
characteristics are presented in Table I.

During the follow-up, death occurred in 17.8% of pa-
tients; transplantation was performed on 3% and left
ventricular support on 3%, and hospitalization due to HF
exacerbation was necessary in 31.7% of patients. Eighty-
nine (44.1%) patients underwent ICD implantation, while
21 (10.4%) underwent resynchronization therapy.

The incidence of MACE was observed in 85 cases
(42.1%). Accordingly, the studied patients were divided
into two groups: A (n = 117) without MACE at follow-up;
and B (n = 85) with MACE. The two groups differed signifi-
cantly with regard to all of the HRQoL parameters (Table II).
The greatest differences concerned the parameters for
mental functioning. The risk factors for MACE obtained
from Cox’s proportional hazard model are presented in

Tab. I. Basic patient characteristics

Table Ill. The results of ROC analysis are presented in Ta-
ble IV.

Discussion

This study analyzed the incidence of MACE and the fac-
tors affecting late outcomes in patients with NIHF. Unlike
most of the available studies, in addition to clinical param-

Statins :;:F 233

Spironolactone |o5.6
Digitalis | 64I9
ACE-Inhibitors |oa.6

Diuretics

B-adrenolitics

ARB[ |45

0 10 20 30 40 50 60 70 80 90 100

Percent
ARB - angiotensin Il receptor blockers

Fig. 1. Heart failure treatment on admission and at discharge

Factors Group A (without MACEs) Group B (with MACEs)
n=17 n=8s
50.0 47.0
Age [years] 42.0/54.0 40.0/54.0 NS
Men [%] 100 (85.5%) 67 (78.8%) NS
. 12.0 24.0
HF duration [months] 6.0/36.0 7.0/60.0 < 0.05
NYHA Il 99 (84.6%) 65 (76.5%) NS
6-minute walk test [m] 4014 +52.6 330.5 +69.9 <0.001
30.0 20.0
0,
LVEF [%] 25.0/34.0 24.0/34.0 NS
LVEDV [mm] 204.1+718 222.9+81.2 0.0656
RVEDD [mm] 26.0+6.0 298475 <0.001
141 174
E/A 0.46/1.71 121/3.61 <0.001
eGFR < 90 [ml/min/1.73 m?] 59 (51.7%) 51 (60.7%) NS
1.70 273
hsCRP [me/] 103/3.22 1.20/5.61 <005
620.1 1701.0
NT-proBNP [pg/ml] 296.1/1218.1 301.1/3757.0 <0.001
. 62.0 74.0
Alkaline phosphatase [U/l] 52.0/72.0 57.0/90.0 < 0.01
Bilirubin [mmol/1] 18.5+9.3 222+12.1 < 0.05

E/A - E/A ratio, eGFR — estimated glomerular filtration rate, HF — heart failure, hsCRP — high sensitivity C-reactive protein, LVEDV - left ventricular end diastolic
volume, LVEF — left ventricular ejection fraction, MACEs — major adverse cardiovascular events, NT-proBNP — N-terminal pro-B-type natriuretic peptide, NYHA — New

York Heart Association, RVEDD - right ventricular end diastolic diameter
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Tab. II. Basic characteristics of patient HRQoL (health-related quality of life) — divided by groups

HRQoL parameters Group A Group B
117 (57.9%) 85 (42.1%)
Physical Functioning (PF) 25%%)0 0 20%3’27 5 <0.05
Role Physical (RP) 25.%)5}'500.0 18.275/.3(’)1.2 <0.01
. . 51.0 22.0
Bodily pain (BP) 32.0/62.0 22.0/46.5 <0.001
General Health (GH) 15 %3305 0 5 (.1)5207 5 < 0.001
g 37.5 25.0
vitality (V) 18.7/50.0 6.2/43.7 <0.001
Social Functioning (SF) 3755(3'602 5 25 ?)7/550 0 < 0.001
Role Emotional (RE) 2550(3'500 0 3 32/558 0 < 0.001
Mental Health (MH) 35503';)5 0 10 %9;500 0 < 0.001

Tab. Ill. Risk factors for major adverse cardiovascular events. Multivariable stepwise backward factor analysis

Parameter HR +95% Cl Wald statistics p

RVEDD [mm] 1.0830 1.0417-1.1259 16.18 < 0.001
E/A 1.1889 0.9846-1.4356 3.23 0.0721
hsCRP [mg/dl] 1.0468 1.0123-1.0825 7.16 < 0.01
ALP[U/1] 1.0112 1.0025-1.0199 6.33 <0.05
BP (SF-36) 0.9798 0.9638-0.9960 5.92 <0.05
MH (SF-36) 0.9742 0.9557-0.9930 7.16 <0.01
V (SF-36) 1.0204 0.9968-1.0447 2.86 0.0910

ALP — alkaline phosphatase, BP — Bodily Pain, E/A — E/A ratio, hsCRP — high sensitivity C-reactive protein, MH — Mental Health, RVEDD — right ventricular end
diastolic diameter, V — Vitality

Tab. IV. Results of ROC (receiver operator characteristic) analysis

+95% Cl Cut-off Sensitivity +95% CI Specificity +95% Cl
ALP [U/1] < 0.001 0.644 0.568-0.714 > 64.2 56.67 46.7-69.9 57.43 47.2-67.2
hsCRP [mg/dl] < 0.05 0.603 0.529-0.673 >1.97 62.20 50.8-72.7 60.38 50.4-69.7
E/A < 0.001 0.653 0.574-0.727 > 14 62.12 49.3-73.8 55.91 45.2-66.2
RVEDD [mm] < 0.001 0.651 0.580-0.718 > 28 56.10 44.7-67.0 64.04 54.5-72.8
Bodily Pain < 0.001 0.707 0.637-0.770 <32 66.67 55.5-76.6 60.55 50.7-69.8
Mental Health < 0.001 0.705 0.635-0.768 <40 65.48 54.3-75.5 63.30 53.5-72.3
Vitality < 0.001 0.646 0.574-0.714 <31 64.29 53.1-74.4 62.39 52.6-71.5

ALP — alkaline phosphatase, BP — Bodily Pain, E/A — E/A ratio, hsCRP — high sensitivity C-reactive protein, MH — Mental Health, RVEDD - right ventricular end
diastolic diameter, V - Vitality

eters, we also assessed HRQoL parameters. To the best of Only a few analyses have scrutinized the prognostic val-
our knowledge, this is the first study that determined the ue of HRQoL parameters in patients with chronic HF [8-13],
HRQoL parameter’s values below which there was an in-  although some have emphasized the patients’ functional
crease in MACE risk. Two HRQoL parameters — Bodily Pain  status according to NYHA class as a potent prognostic fac-
and Mental Health — were independent prognostic factors tor in HF [19]. However, the source of subjectivity in this
of poor survival in our analysis. situation is the physician who establishes the functional
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class on the basis of clinical information [15]. In a popula-
tion of patients enrolled in the COMET trial, Ekman et al.
examined the effects of HF symptoms on the incidence of
death and disease exacerbation requiring hospitalization
[16]. Interestingly, it was the patient using a pre-defined
scale, instead of the physician, who made the assessment.
The authors concluded that the presence and severity of
complaints reported by the patient should be the most im-
portant factors for planned therapy, as they had prognostic
value for death and hospitalization. However, NYHA class
and symptom severity only refer to the physical aspects
of HRQolL and disregard mental functioning, which, in our
study, proved to be an important predictive factor. Our re-
sults were similar to those of Rodriguez-Artalejo, who ob-
served the significant prognostic value the HRQoL indices
of the SF-36 questionnaire [8]. The frequency of hospitali-
zations during a 6-month follow-up was greater in patients
with lower scores on Mental Health (HR = 1.65), Physical
Functioning (HR = 1.65) and General Health (HR = 1.73).
The analysis by Faller in a group of more than 200 patients
with chronic HF confirmed the prognostic value of Men-
tal Health [17]. The Mental Component Summary (MCS) of
the SF-36 questionnaire and the Mental Health Component
of the Kansas City Cardiomyopathy Questionnaire (KCCQ)
were found to be the independent prognostic factors of
poor 3-year results in this population. Slightly different re-
sults were obtained by Alla et al., who analyzed the HRQoL
of patients in the EPICAL trial using the generic Duke Health
Profile (DPH) and the specific Minnesota questionnaire.
The risk factors for hospitalization over a one-year follow-
up in that study were Physical, Mental and Social Function-
ing, as well as General Health [18]. The prognostic value of
specific questionnaire results was not very different from
that of the generic results in this study.

Another prognostic factor in our population was hsCRP.
Like many other authors, we have observed that inflam-
matory processes play a role in HF etiopathogenesis [19].
Lamblin et al. noticed a slight prognostic value of hsCRP
in a population of patients with stable HF [19]. The ana-
lyzed group was similar to our population with regard to
the percentage of patients in NYHA classes Il and Ill, LVEF,
follow-up duration and treatment method. The groups dif-
fered with regard to HF etiology.

In a population analyzed by Alonso-Martinez et al.,
an elevated concentration of hsCRP was associated with
an increased risk of death and re-hospitalization over
an 18-month follow-up [20]. The authors analyzed all HF
cases, regardless of etiology. By analyzing more than 100
patients with chronic HF in NYHA classes II, lll and 1V, Yin
et al. demonstrated that the mean hsCRP concentrations
did not differ significantly between groups with ischemic or
non-ischemic etiology [21]. At a cut-off point of 2.97 mg/|,
hsCRP was an independent risk factor for MACE at one-year
follow-up [21]. Based on an analysis of more than 5,000
patients, Anand concluded that elevated hsCRP increased
the risk of death or hospitalization regardless of HF etiol-

ogy [22].

Kardiochirurgia i Torakochirurgia Polska 2014; 11 (3)

Enlarged RVEDD, which was assessed using two-di-
mensional echocardiography, was also shown to increase
the risk of MACE in our group of patients. These results
are similar to those of Spinarova et al., who, based on an
analysis of patients with symptomatic HF associated with
coronary disease and DCM, demonstrated that the more
impaired the right ventricular systolic function was, the
larger its size and the values of invasively measured right
heart pressure were [23]. The right ventricular ejection frac-
tion was confirmed by de Groote et al. and Di Salvo et al.
to be of independent prognostic value for MACE in patients
with chronic systolic HF [24, 25].

The last factor that increased the risk of MACE in our
group of patients was the concentration of alkaline phos-
phatase. There has been a paucity of reports concerning
the prognostic value of cholestasis in HF patients [26-28].
Ess et al. followed up more than 1,000 outpatients with sta-
ble HF — ischemic (30%) and non-ischemic (70%) — for 39
months (median) [26]. The independent risk factor for death
or transplantation was the concentration of GGTP (HR =
2.12), with a cut-off point of 36.5 U/l in women and 70.5 U/!
in men [26]. In the study of more than 2,500 HF patients
by Allen et al. [27], the concentration of bilirubin was the
strongest independent prognostic factor over a 38-month
follow-up (median). Bilirubin was also an independent risk
factor for death or hospitalization in an analysis by Shi-
nagawa et al. [28] of almost 200 patients with systolic HF,
who were followed up for 30 months. Based on a retro-
spective analysis of more than 100 individuals, Lau et al.
concluded that cholestasis indices were correlated strongly
with the severity of tricuspid insufficiency [29]. The study
by Poelzl et al. of more than 1,000 HF patients, who were
followed up for 36 months, showed that two cholestasis in-
dices —alkaline phosphatase and y-glutamyltranspeptidase
— were independent risk factors for death (depending on
the model) [30].

The main limitation of the present study was that
the patients originated from one center. In addition, the
strengths of this study are its prospective character, the
relatively large group of patients with homogenous HF eti-
ologies, and the study’s long follow-up.

Conclusions

In the group of NIHF patients, late outcomes were af-
fected by low values for health-related quality of life pa-
rameters (Bodily Pain and Mental Health), right ventricular
end-diastolic diameter, serum concentration of hsCRP and
alkaline phosphatase.
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The authors report no conflict of interest.
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