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Background and Purpose: In Romania, robust data about the prevalence of obesity and
heart failure are lacking, especially in the elderly; therefore, this study aims to analyze the
profile of overweight and obese patients aged >65 years admitted to a Romanian hospital for
worsening heart failure, and also their risk in the presence of comorbidities.

Patients and Methods: This cross-sectional study was conducted in 126 consecutive
elderly patients with overweight and obesity admitted to a Romanian hospital for worsening
heart failure. They were divided into three groups: with reduced (<40%) — HFrEF, mid-range
(40-49%) — HFmrEF and preserved (>50%) ejection fraction — HFpEF. Obesity was defined
according to the body mass index (BMI) status: obesity, >30 kg/m?; overweight, 25-29.9 kg/
m?. The Charlson Comorbidity Index (CCI) was calculated to evaluate the severity of
comorbidity, with a score ranging from 2 (only heart failure present and age >65 years) to
30 (extensive comorbidity).

Results: NT-proBNP values are negatively correlated with BMI only in patients with HFpEF.
Creatinine clearance (p=0.0166), the presence of atrial fibrillation (p=0.0095) and NYHA
functional class were independent predictors of increased NT-proBNP values. CCI score is nega-
tively correlated with NT-proBNP values in patients with HFmrEF (r= —0.448, p=0.009) and
HFpEF (= —0.273, p=0.043). The CCI risk was not significantly different between the three
groups.

Conclusion: Elderly heart failure patients with overweight or obesity have particular
characteristics in terms of NT-proBNP values and presence of comorbidities. In the studied
population, NT-proBNP levels were strongly influenced by renal function, NYHA functional
class, the presence of atrial fibrillation and left ventricular ejection fraction.

Keywords: obesity, heart failure, comorbidity, elderly patients

Introduction

Heart failure (HF) and obesity represent two major public health issues worldwide,
imposing large economic burdens. The prevalence of HF rises to more than 10%
among people aged >70 years.' Despite all therapeutic improvements made in recent
decades, the number of hospitalizations, costs, morbidity and mortality remain high in
patients with heart failure, especially in those with associated comorbidities. Also,
population aging has clearly changed the epidemiological profile of heart failure
patients. The typical elderly patient with comorbidities usually develops HFpEF,
while signs and symptoms of heart failure are often non-specific and may not dis-
criminate between heart failure and other medical conditions.' The diagnosis of heart
failure in elderly patients, especially in overweight and obese individuals, remains
cumbersome and validated tools are missing." Furthermore, managing heart failure in
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the presence of cardiovascular and non-cardiovascular
comorbidities brings particular challenges, and their presence
has been identified as a major prognostic indicator for
increased morbidity and mortality. Commonly, patients
with multiple comorbidities (arterial hypertension, diabetes,
lung disease, obesity) develop HFpEF.* To date, more than
80% of patients diagnosed with HFpEF are overweight or
obese.>® Unfortunately, no therapy has been found to
increase life expectancy in HFpEF patients.” The Charlson
Comorbidity Index (CCI) is an extensively studied and vali-
dated predictive tool to assess comorbidity that has been
shown to predict mortality.*° A comprehensive evaluation
of global comorbidity has an important role in decision
making and outcome of heart failure patients.

Obesity is an independently acknowledged cardiovas-
cular risk factor, with an important contribution to the
development of heart failure.'® Recent reports have
shown that up to 49% of heart failure patients are obese
and 32-40% are overweight.” Compared to subjects with a
normal BMI, the risk of heart failure is double in subjects
with obesity, with a relative risk of 2.12 for women and
1.90 for men.>® Moreover, the diagnosis of heart failure in
patients with obesity and also in elderly is significantly
more difficult because the classical signs and symptoms,
such as dyspnea, decreased exercise tolerance, are more
difficult to identify, echocardiographic examination is
often suboptimal, and the prognostic markers of heart
failure, such as NT-proBNP, are decreased.’

Although obesity is an independent risk factor for heart
failure, studies show a better prognosis of heart failure in
the presence of overweight and obesity, a phenomenon
known as the “obesity paradox”.>®!' The latest data
from the World Health Organization show that in
Europe, 21.5% of men and 24.5% of women are over-
weight or obese.'> However, a recent study including 10
European countries showed that in patients aged [150 years
the general prevalence of overweight reaches more than
60%."* In Romania, robust data about the prevalence of
obesity and heart failure is lacking, especially in elderly;
therefore, this study aimed to highlight several particula-
rities in terms of heart failure, obesity and comorbidity
profile in patients aged > 65 years admitted to a Romanian
hospital for worsening heart failure. These patients are
frequently underrepresented in large controlled clinical
trials, which is why we consider that evidence is required,
especially regarding conditions such as obesity and heart

failure, both having a climbing prevalence nationwide.

Patients and Methods
Study Design and Population

This is a cross-sectional study which consecutively enrolled
126 overweight and obese patients aged 65 years and over
who were admitted for worsening heart failure to the
Cardiology Department of the Clinical Rehabilitation
Hospital in Cluj-Napoca, Romania. The estimated glomerular
filtration rate (eGFR) was calculated using the Cockroft-Gault
equation. We compared the baseline clinical characteristics,
laboratory data, echocardiographic parameters, in-hospital
therapies and adverse outcomes following admission between
the three groups. Also, the Charlson Comorbidity Index (CCI)
was calculated in order to evaluate the severity of comorbidity,
with a score ranging from 2 (only heart failure present and age
>65 years) to 30 (extensive comorbidity). For the purpose of
the study, we used the basic CCI score, not the age-adjusted
one. The assigned value for heart failure - 1 point was not
incorporated in the final CCI score because it was one of the
inclusion criteria. The comorbidity risk was evaluated as low if
CCI = 2, moderate if CCI = 3-4 and high if CCI > 5.2

Diagnosis of Heart Failure and
Overweight/Obesity

Heart failure was defined according to the 2016 European
Society of Cardiology guidelines for the diagnosis and
management of acute and chronic heart failure criteria.'
Thus, all the included patients had NT-proBNP values
above 125 pg/mL. Using the current terminology for
describing heart failure, the patients were divided into
three groups according to the left ventricular ejection
fraction: with reduced (<40%) — HFrEF, mid-range (40—
49%) — HFmrEF and preserved (>50%) ejection fraction —
HFpEF. NT-proBNP assays were performed upon initial
assessment. NT-proBNP levels were determined on the
day of admission and their measurement was carried out
using the chemiluminescence method.

Based on anthropometric measurements, the body mass
index (BMI) was calculated. Patients with a body mass
index (BMI) >25 kg/m2 were included. Patients with a
BMI between 25 and 30 were classified as overweight
patients. Obesity was subdivided into 3 categories: class
1 -BMI 30 to < 35 kg/m2, class 2 - BMI 35 to <40 kg/m2,
class 3 - BMI 40 kg/m2 or higher.

Sociodemographic and Clinical Variables
Patients’ baseline demographic and clinical characteristics
such as diabetes mellitus, arterial hypertension, smoking
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status, dyslipidemia are delineated in Table 1, stratified by
left ventricular ejection fraction (LVEF). The mean age of
the analyzed study population was 70.44+9.09 years, and
69 (54.8%) were men. Patients with HFpEF represented
45.2% of the studied population.

Statistical Analysis

Statistical analysis was carried out using MedCalc (v
10.3.0.0, MedCalc Software, Ostend, Belgium) and SPSS
16.0,
Armonk, NY, USA) software programs. Normal distribu-

Statistics for Windows (v IBM Corporation,
tion was assessed using the Kolmogorov—Smirnov test.
The results regarding categorical variables are presented
as numbers and percentages. For numerical data, mean,
standard deviation and median values were calculated
(depending on distribution normality). In order to perform
group comparisons, we used ANOVA and Kruskal-Wallis
tests (for numerical data) or Chi square test (for non-
numerical data). Pearson and Spearman coefficients were
used to describe correlations between data. In order to
perform multivariate analysis, we applied logarithm to
NT-proBNP values. Multivariate analysis (for assessing
independent predictive factors for log NT-proBNP) was
performed taking into consideration age, gender, diabetes,
the presence of arterial hypertension, left ventricular ejec-
tion fraction, atrial fibrillation, creatinine clearance, body
mass index, CCI. A two-sided P <0.05 was determined to

be statistically significant.

Results

Profile of Heart Failure

The study population comprised 110 participants with
obesity and 16 with overweight. No statistically significant
differences were found in terms of left ventricular ejection
fraction between patients with obesity class I, II and III
The most frequent precipitating factor for hospital admis-
sion was atrial fibrillation with rapid ventricular response.
The main etiology of HF was ischemic (50%), followed by
rheumatic heart disease.

Among the patients, 25.4% had reduced ejection frac-
tion (HFrEF) with a mean NT-proBNP value of 4363.76 +
6017 pg/mL, 29.4% had mid-range ejection fraction
(HFmrEF) with a mean NT-proBNP value of 2047.58
+2111 pg/mL, and 45.2% had preserved ejection fraction
(HFpEF) with a mean NT-proBNP value of 2231.19 +
2240 pg/mL.

NT-proBNP Values

NT-proBNP values negatively correlated with BMI only in
patients with HFpEF (r=—0.243, p=0.07); in the other
groups, NT-proBNP was not significantly influenced by
BMI. An inverse relationship was found between NT-
proBNP values and creatinine clearance estimated by the
Cockcroft-Gault equation in patients with HFmrEF: r=
—0.448, p=0.009 and HFpEF: r= —0.273, p=0.043, but
not in the HFTEF group (Figure 1). NT-proBNP levels
were influenced by the presence of atrial fibrillation and
diabetes mellitus (Figures 2 and 3), but were not influ-
enced by age in any of the three groups, regardless of sex
(Table 2). There was a significant difference in NT-
proBNP values between patients with HFrEF, who had
more elevated values, and those with HFmrEF and
HFpEF (5226.33+5969 vs 1139.5+604.93 pg/mL and
5226.33+5969 vs 1953.3+2009 pg/mL). The same rela-
tionship was found in the presence of atrial fibrillation
(5878+8077 vs 1851.83+1815 pg/mL and 587848077 vs
2906.87 £2710 pg/mL).

Creatinine clearance (p=0.0166), the presence of atrial
fibrillation (p=0.0095) and NYHA functional class were
independent predictors of increased NT-proBNP values.

NT-proBNP levels were not significantly influenced by
the presence of echocardiographic left ventricular hyper-
trophy or atrial dilatation in any of the three groups
(Table 2).

Profile of Comorbidities

The prevalence of comorbidities ranged from 15% for
chronic pulmonary diseases to 34% for diabetes without
chronic complications and 36% for peptic ulcer disease. A
high CCI risk score was identified in 50.8% of patients and
only 5.6% had a CCI = 2. The CCI risk was not significantly
different between patients with heart failure with reduced
(<40%) — HFrEF, mid-range (40-49%) — HFmrEF and pre-
served (=50%) — HFpEF ejection fraction (EF) (p=0.068).
Heart failure patients with low CCI scores were younger
compared to those with moderate or high CCI scores
(p<0.001). CCI score negatively correlated with NT-
proBNP values in patients with HFmrEF (= —0.448,
p=0.009) and HFpEF (= —0.273, p=0.043).

Medical Treatment

Table 3 synthesizes the treatment of patients divided into
the three groups, stratified by LVEF. The most frequently
used antiarrhythmic drug was amiodarone, administered to

Clinical Interventions in Aging 2020:15

submit your manuscript

549

Dove


http://www.dovepress.com
http://www.dovepress.com

Dadarlat-Pop et al

Dove

Table | Patients Demographic and Clinical Baseline Characteristics by Tertile Left Ventricular Ejection Fraction

pressure

All Patients | LVEF < 40% LVEF 40-49% | LVEF > 50% p value *
Heart failure patients 126 32(25.4) 37(29.4%) 57(45.2)
Age Mean + SD 70. 44+ 9.09 | 67.18 £9.35 71.2948.7 71.70+8.8 0.06
Sex Women 57(45.2%) 15 (46.8) 14 (37.83) 28 (49.12) NS
Men 69 (54.8%) 17 (53.12) 23 (62.16) 29 (50.87)
NYHA class Il 44 (34.9) 10 (31.25) 17 (45.94) 17 (29.82) NS
1] 67(53.2) 17 (53.12) 18 (48.64) 32 (56.14)
v 15 (11.9) 5 (15.62) 2 (54) 8 (14.03)
NT-proBNP (pg/mL) Mean #SD (median) 272822 4363.75£6019 2047.58+2111 2231.19+2240 NS
+3686.30 (1915) (1362) (1286)
(1371.5)
Creatinine clearance (%) 30-59 25 (19.8) 11 (34.37) 5 (13.51) 9 (15.78) 0.058
60-89 40 31.7) 5 (15.6) 16 (43.24) 19 (33.33)
290 61 (48.4) 16 (50) 16 (43.24) 29 (50.87)
Diabetes mellitus (%) Yes 43 (34.1) 9 (28.1) 11 (29.72) 23 (40.35) NS
No 83 (65.87) 23 (71.87) 26 (70.27) 34 (59.64)
Hypertension (%) Yes 89 (70.6) 17 (53.12) 26 (70.27) 46 (80.70) 0.023
No 37 (294) 15 (46.87) 11 (29.72) 11 (19.29)
Overweight (%) Yes 16 (12.7) 3(93) 6 (l6.21) 7 (12.28) NS
Obesity grade | (%) Yes 61 (48.4) 15 (46.87) 15 (40.54) 31 (54.38)
Obesity grade Il (%) Yes 32 (254) 9 (28.12) 10 (27.02) 13 (22.8)
Obesity grade Il (%) Yes 17 (13.5) 5 (15.62) 6 (l6.21) 6 (10.52)
Smoking (%) Yes 47 (37.3) 11 (34.37) 15 (40.54) 21 (36.84) NS
No 79(62.7) 21 (65.62) 22 (59.45) 36 (63.15)
Total-cholesterol (mg/dl) Mean + SD 167.19146.45 | 152.71+46.54 168.59+42.93 174.42+47.51 NS
LDL - cholesterol (mg/dl) Mean £ SD 103.03+42.34 | 87.90+30.75 107.0551.41 108.91+40.02 0.06
HDL cholesterol (mg/dl) Mean £ SD 39.80£12.13 39.65£15.49 39.02£10.36 40.4011.2 NS
Triglycerides (mg/dl) Mean + SD 137.10£73.63 | 132.03+79.01 139.91+85.74 138.12+62.43 NS
Glycemia (mg/dl) Mean + SD 112.56+34.52 | 113.18+39.58 106.44+23.30 116.08+37.35 NS
Uric acid (mg/dl) Mean * SD 7.86+2.34 8.47+2.59 7.69+2.00 7.66+2.41 NS
Creatinine (mg/dl) Mean * SD 1.11£0.39 1.29+0.5 1.07+0.37 1.02+0.28 0.02
(Significant difference EF<40 vs
40-49 and EF <40 vs 250)
Ischaemic heart disease (%) Yes 59 (46.8) 15 (46.87) 17 (45.94) 27 (47.36) NS
No 67 (53.2) 17 (53.120) 20 (54.05) 30 (52.63)
Left atrium >40 mm DA 97 (77) 25 (78.12) 30 (81.08) 42 (73.68) NS
NU 29(23) 7 (21.87) 7 (19.91) 15 (26.31)
Diastolic dysfunction Without 21 (16.7) 8 (25) 7 (18.91) 6 (10.52) NS
Relaxation abnormality | 34 (27) 6 (18.75) 8 (21.62) 20 (35.08)
Pseudonormal 31 (24.6) 6 (18.75) 13 (35.13) 12 (21.05)
Restrictive 40 31.7) 12 (37.5) 9 (24.32) 19 (33.33)
Pulmonary artery systolic 49.57 £ 16.27 | 55.68+14.16 51.68+12.67 44.12+18.05 0.028

Significant difference between
EF<40% vs 250%

Note: “Two-sided p < 0.05 was statistically significant.
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RELATIONSHIP BETWEEN NT-proBNP AND CREATINE CLEARANCE
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Figure | The relationship between NT-proBNP and creatinine clearance (Cockroft—Gault formula). NT-proBNP levels negatively correlated with the creatinine clearance
estimated by Cockcroft—Gault equation in the group of patients with HFmrEF: r=—0.448, p=0.009 and HFpEF: r= —0.273, p=0.043, but not in the HFrEF group.

28% of patients, especially those with atrial fibrillation.
The in-hospital and discharge pharmacological treatment
included the standard heart failure therapy recommended
by current guidelines.

Discussion

Evaluation of biomarkers such as NT-proBNP upon hospi-
tal admission is needed in patients with heart failure
because it can facilitate in-hospital treatment and early
discharge. However, existing data shows that patients

P54 alter-

with obesity have lower values of NT-proBN
ing its prognostic and risk stratification value. The exact
pathophysiological mechanism is not fully understood. A
possible explanation could be that C-type (NPR-C)
natriuretic peptide receptors are well represented in adi-
pose tissue, lipolysis being partially induced by these

natriuretic peptides, so their serum concentration is lower

in obese patients. Also, reduced cardiac distensibility in
obese patients lowers the synthesis of natriuretic peptides.-
%15 On the other hand, advancing age is known to be a
potential cause of elevated natriuretic peptide levels.'®
Furthermore, the association of the single marker-based
risk stratification approach and a comprehensive comor-
bidity risk evaluation helps the clinician in optimizing
prognostic estimation, especially in elderly patients with
heart failure and multiple comorbidities.

Commonly, elderly patients with obesity do not have a
significant impairment of left ventricular systolic function,
which is often preserved or only slightly impaired.>® Current
guidelines highlight the fact that one in six patients with heart
failure remains misdiagnosed.' Misdiagnosis comes from the
fact that obesity by itself can cause dyspnea, exercise intol-
erance and ankle swelling, poor quality echocardiographic
images and low NT-proBNP levels.'
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RELATIONSHIP BETWEEN NT-proBNP AND DIABETES PRESENCE
DEPENDING ON EJECTION FRACTION
Error bars - 95 % CI for median
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Figure 2 NT-proBNP values in patients with obesity and heart failure depending on the left ventricular ejection fraction and the presence of diabetes mellitus. NT-proBNP
levels were influenced by the presence of diabetes mellitus. Patients with diabetes mellitus and heart failure had significantly different levels of natriuretic peptides (NT-
proBNP), depending on left ventricular ejection fraction. NT-proBNP values were not significantly different between the three groups of patients with heart failure without

diabetes mellitus.

RELATIONSHIP BETWEEN NT-proBNP AND ATRIAL FIBRILLATION PRESENCE
DEPENDING ON EJECTION FRACTION
Error bars - 95 % Cl for me
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Figure 3 The relationship between NT-proBNP and ejection fraction in heart failure patients with obesity and atrial fibrillation vs their counterparts without atrial
fibrillation. Patients with heart failure and atrial fibrillation presented different levels of NT-proBNP levels, depending on left ventricular ejection fraction. Patients with HFrEF
and atrial fibrillation presented higher natriuretic peptide levels in comparison with those with HFmrEF and HFpEF. In the absence of atrial fibrillation these differences were
attenuated. The presence of atrial fibrillation (p=0.0095) was an independent predictor of increased NT-proBNP values.

In the current study, the majority of elderly patients
with obesity had HFpEF. However, there were no signifi-
cant differences between the three groups in terms of
cardiovascular risk factors or various comorbidities,
which were evaluated individually and as “a whole”

using the Charlson Comorbidity Index score (CCI),
excepting renal impairment, which was more often seen
in the HFrEF group. Also, we registered significantly
higher pulmonary artery systolic pressures in HFrEF
patients than in those with HFpEF.
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Table 2 Change in NT-proBNP Values by Comorbidities and Echocardiographic Parameters in the Three Arms

NT-proBNP All Patients LVEF < 40% LVEF 40-49% LVEF = 50% p value
Value (pg/
mL)
Creatinine 30-59 4647.7616618 (2073) 7304.27£9062 (2572) 4404.4 = 3786 (3000) 1536.1 £973 (1100) NS
clearance
60-89 2575.31+2184 (2019.5) 2434. +2839 (982) 1767.06+£1223 (1314) 3288.11+2477 (2793) NS
290 2036.78+2314 (1184) 2945.18+2871 (1669) 1574.06+1735 (1254) 1790. 89 +2189 (1021) | NS
Atrial Mean + SD 3306.50+4598 (1912) 5878+8077 (2572) 1851.83+1815 (1125) 2906.87 2710 (2039) 0.032
fibrillation (median) Significant differences
between group | vs
group 2 and group |
vs group 3
Diabetes Yes 2460.90+3383.68 (1317) | 5226.33+ 5969 (2138) 1139.5+604.93 (1317) 1953.3+2009 (1176) 0.014
mellitus Significant differences
between group | vs
group 2
and
group | vs group 3
No 2817.58+3831.87 (1505) | 4026.21+6137 (1692) 2396.84+2377.66 2424.87+2399.9 (1572) [ NS
(1421)
Arterial Yes 2550.91+3552 (1556) 4266.47+6879 (1692) 1994.76+2031 (1320) 2211.8+1944 (1590) 0.08
hypertension
No 3145.13+4002 (1188) 447415109 (2296) 2167.63+2383 (1404) 2310.54+3313 (893) NS
Overweight 3072.662781 (2000) 6103.33+4713 (8645) 1645211521 (1067) 2793.42+1651 (2527) 0.07
Ist degree 2873.42+4472 (1339) 5102.40+8101 (1184) 2106+1831.4 (1833) 2166.19+2127 (1233) NS
obesity
2nd degree 2759.37+2957 (1525.5) 3847.44+3536 (2612) 2815.1£3068 (1653.5) 1963.23+2371 (1108) NS
obesity
3rd degree 1789.43£2225 (1119) 2033.4£1802 (1692) 957.5+489.75 (936) 2543.843632 (924) NS
obesity
Smoking Yes 281442884 (1320) 3535.45+3563.7 (1184) | 2509.33+2304 (1757) 2653.71+2946 (1115) NS
No 2675.87+4117 (1404) 4797.61£7016 (2296) 1717.76+1952 (1067) 1977.68+1685 (1501) NS
Left atrium Yes 3026.56+4037 (1724.5) 4829.36+6594 (2296) 2069.4+2211 (1379) 2627.65+2487 (2000) NS
dilated
(>40 mm) No 1705.35£1776 (1095) 2700.85+3015 (1120) 1938.5+1681 (1235) 1147.53£572.85 (1021) | NS

Note: p <0.05 was statistically significant.

Patients with HFpEF and HFmrEF commonly have var-
ious associated cardiovascular comorbidities.""!” In the current
study, the patients presented a wide spectrum of comorbidities
and half of them had a high CClI risk score suggesting a worse
prognosis and a greater likelihood of rehospitalization.
Charlson Comorbidity Index score is the most widely used
tool for the assessment of comorbidities and there is strong
evidence regarding its ability to predict non-sudden death in
heart failure.'"® We found no differences in patients’ CCI
scores regarding ventricular function (reduced, mid-range or

preserved). However, patients with obesity and HFpEF or
HFmrEF with high CCI scores had lower NT-proBNP values
than those with low CCI scores. So, the CCI score may serve
as a simple, inexpensive tool for risk prediction and stratifica-
tion in elderly heart failure patients with various comorbid-
ities, along with specific biomarkers for heart failure, and also
it may pave the way to a personalized treatment strategy.
There are studies which suggest increasing values of NT-
proBNP with age.'® In the current study, NT-proBNP levels
did not significantly increase with age, but the CCI score was
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Table 3 Medical Treatment of Patients Stratified by LVEF

Total All Patients LVEF < 40% LVEF 40-49% LVEF > 50% p value
126 32 37 57

Angiotensin converting enzyme inhibitors (ACEls) — No (%) 75 (59.5%) 15(46.8%) 19(51.3%) 41(71.9%) 0.0340
Angiotensin AT| receptor blockers (ARBs) — No (%) 49 (38.8%) 22(68.7%) 9(24.3%) 18(31.5%) 0.0054
Sacubitril/valsartan — No (%) 12 (9.5%) 8(25%) 1 (2.7%) 0(0) 0.0018
Beta-blockers — No (%) 121(96%) 30(93.7%) 35(94.5%) 56 (98.2%) NS
Ivabradine — No (%) 10 (7.9%) 4 (12.5%) 4 (10.8%) 2(3.5%) NS
Long-lasting nitrates — No (%) 28(22.2%) 2(6.2%) 23(62.1%) 3 (5.2%) <0.0001
Calcium channel blockers — No (%) 6 (4.7%) 3 (9:3%) 1(2.7%) 2(3.5%) NS
Antiarrhythmics — No (%) 39 (30.9%) 8 (25%) 11(29.7%) 20(35%) NS
Anti-aldosterone agents (MRAs) — No (%) 69 (54.7%) 30 (93%) 28 (75%) I (19%) NS
Anticoagulants — No (%) 72 (57.1%) 20(62.5%) 19(51.3%) 33(57.8%) NS

Note: p <0.05 was statistically significant.

significantly higher in patients with advanced age. So, the
presence of obesity in elderly patients may falsely normalize
NT-proBNP levels; a multimarker diagnostic and predictive
strategy, including various biomarkers which reflect different
pathophysiological mechanisms in heart failure, may be
extremely useful in these patients.

The presence of renal dysfunction in heart failure patients
is frequently seen in clinical practice, being referred to as the
cardiorenal syndrome. High NT-proBNP levels are a marker
of poor prognosis in these patients.”® Furthermore, extrapo-
lated from a large body of literature, BNP and NT-proBNP
levels are assumed to be higher in patients with decreasing
renal function (progressive kidney disease).'*! In the present
study, involving elderly participants with obesity, an inverse
relationship between creatinine clearance and NT-proBNP
was demonstrated in the HFmrEF and HFpEF groups.

Diabetes mellitus is a well-known independent cardio-
vascular risk factor, frequently seen in elderly patients with
obesity, also leading to HFpEF development.'**> However, in
diabetic patients, heart failure biomarkers such as elevated
NT-proBNP levels remain extremely accurate in predicting
cardiovascular events.”* Hyperglycemia levels may acceler-
ate ventricular secretion of BNP by inducing a hypertonic
state, cell dehydration, hypervolemia, with ventricular wall
tension.”* There is strong evidence regarding NT-proBNP as
an important tool in predicting the risk of cardiovascular
events in diabetic patients, which seems to be even superior
to albuminuria.”® In our study, NT-proBNP levels were influ-
enced by the presence of diabetes mellitus; patients with
obesity and a LVEF higher than 40% presented lower NT-
proBNP values than those with low LVEF. This suggests a
better prognosis in obese patients with diabetes mellitus and
HFpEF in comparison with their counterparts with HFTEF.

Also, NT-proBNP levels were influenced by the pre-
sence of atrial fibrillation (AF). Obesity is an independent
risk factor for atrial fibrillation development.*®*” One unit
increase in BMI brings an additional 4% risk of AF
development.”® Obesity-related cardiomyopathy with left
atrial dilatation and dysfunction may be, at least in part,
responsible for the development, recurrence or progression
of atrial fibrillation. However, studies show that obese
heart failure patients with AF have a significantly lower
risk of all-cause mortality and rehospitalization for wor-
sening heart failure compared to normal weight patients.?
In our study, AF was an independent predictor of log NT-
proBNP. In patients with heart failure and AF, BNP is
mainly produced in the atrium, although there are fewer
myocardial cells.>® NT-proBNP values are elevated in AF,
being a potential prognostic tool, also with possible utility
in therapeutic decision. However, NT-proBNP values
decrease in patients with atrial fibrillation and obesity.'

The so-called “obesity paradox” is a well-documented
phenomenon; recent studies have focused on characteriz-
ing specific subgroups.'* Significant increases of the BMI
attenuate this paradox.’? Also, the “obesity paradox™ is
described in AF patients, lower rates of all-cause mortality,
stroke, systemic embolism, and myocardial infarction
being registered in patients efficiently anticoagulated.*?

Conclusion

Elderly individuals with obesity and heart failure have
particular characteristics in terms of left ventricular ejec-
tion fraction, NT-proBNP wvalues, renal function and
comorbidities. The majority of elderly patients with obe-
sity had HFpEF. They presented a wide spectrum of
comorbidities and half of them had a high CCI risk
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score. CCI score negatively correlated with NT-proBNP
values in patients with HFmrEF and HFpEF. NT-proBNP
levels were strongly influenced by renal function, NYHA

functional class, the presence of atrial fibrillation and left

ventricular ejection fraction. So, a composite risk stratifi-

cation strategy based on a combination of heart failure-

specific biomarkers such as NT-proBNP and comorbidity

prognostic risk such as CCI may greatly enhance accuracy

in diagnosing heart failure in overweight and obese elderly

patients with various comorbidities, especially those with
HFpEF.
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