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Abstract:

Introduction: Heart failure (HF) is a complex clinical syndrome which results from structural and functional
impairment of ventricular filling or ejection of blood. The prevalence of HF is about 1-2% in general population
and 10% above the age of 80 years. HF has a high morbidity and reduced life expectancy, with 5 and 10 year
survival rates. Heart failure may be associated with multiple concomitant diseases which may adversely affect
outcomes.

Aims and Objectives: To study prevalence and prognostic impact of comorbidities in heart failure and also study
impact of comorbidities on functional status and quality of life of patient along with association between comor-
bidities and outcome.

Materials and Methods: This study was prospective observational study conducted at RAMA Medical College,
Hospital and Research Centre from feb 2014 to dec 2015.All patients > 18 years of age fulfilling the inclusion
criteria were enrolled for the study. A detailed history taking and a general physical examination was carried out
in all cases. Demographic data like age, gender, place of residence, race, ethnicity, clinical history and laboratory
test were recorded.

All quantitative variables were estimated using measures of central location and measures of dispersion. Chi-
square test was used to find out any statistical association between categorical variables. Independent T-test and
Mann Whitney U test was used to compare various quantitative variables between two groups.

Result: Among 113 patient 70(61.9%) patients were male, 43(38.1%) patients were female with M: F ratio of
1.6:1. The mean age of patients enrolled in study was 60.3+12.5 years. In Total population mean age of male was
59+11.9 years and of female was 61+13.2 years respectively (p=0.3). The mean age of HFpEF group was signif-
icantly higher than HFrEF group (P value = 0.03). Between study group 54(47.8%) patients had preserved EF,
7(6.2%) mild LVSD 7(6.2%), moderate LVSD and 45(39.8%) severe LVSD. Mean EF of male was 38.4+14.4
and female was 45.9+13.5 in total population which was significant different (p value = 0.01). Mean EF of HFTEF
and HFpEF was 29.6+ 9.1, 54.4+£5.1 respectively.

Conclusion: HFpEF was more common in older population with no sex preponderance. Whereas HFrEF was
more common in males. HFTEF have greater burden of comorbidities as compared to HFrEF. Females bears
greater burden of comorbidities as compared to males.

Keywords: Heart failure (HF), Heart Failure with reduced ejection fraction (HFrEF), Heart Failure with preserve
dejection fraction (HFpEF), Ventricular systolic dysfunction (LVSD), Regional wall motion abnormality
(RWMA).
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Introduction

patients have impairment of myocardial perfor-
mance, with findings ranging from normal ventricu-
lar size and function to marked dilation and reduced
function [1]. Based on Ejection fraction heart failure
is divided into two categories -HFrEF and HFpEF.
The prevalence of HF is about 1-2 % in general pop-
ulation and 10% above the age of 80 years. HF has

Heart failure (HF) is a complex clinical syndrome
which results from structural and functional impair-
ment of ventricular filling or ejection of blood. Alt-
hough the clinical syndrome of HF may arise as a
consequence of abnormalities or disorders involving
all aspects of cardiac structure and function, most

Patel et al. International Journal of Pharmaceutical and Clinical Research
1450


http://www.ijpcr.com/

International Journal of Pharmaceutical and Clinical Research

a high morbidity and reduced life expectancy, with
5 and 10 year survival rates of 50% and 10% re-
ported in epidemiologic studies [2]. Heart failure
may be associated with multiple concomitant dis-
eases which may adversely affect outcomes [3].

Presence of more than 2 comorbidities is defined as
Multimorbidity. As the number of comorbidities in-
creases, there is increased risk of decline in func-
tional status, adverse drug effects, prescription non-
adherence, conflicting medical advice, unnecessary
hospitalizations, and mortality [4]. Multimorbidity
in heart failure may precipitate acute decompensa-
tion, greater healthcare burden and increases the risk
of morbidity and mortality[5]. Major proportion of
hospitalization in HF patients is due non-cardiovas-
cular causes, rather than cardiovascular cause.
Therefore, comorbidities play a prominent role in
the prognosis of patients with heart failure [6].

Renal dysfunction, anemia, and diabetes mellitus are
the three most prevalent comorbidities occurring in
patient with heart failure as per European society of
cardiology [7]. About quarter of patient with heart
failure suffered from pulmonary and renal disease
leading to increased burden of mortality and morbid-
1ty.

Aims and Objectives

1) To study prevalence and prognostic impact of
comorbidities in heart failure (both HFpEF and
HFTEF patient).

2) To study impact of comorbidities on functional
status and quality of life of patient.

3) To study impact of comorbidities on NYHA func-
tional class

4) To study association between comorbidities and
outcome in term of hospital admission (all cause and
HF related) and mortality (all cause and HF related)
in (both HFpEF and HFTEF patient).

Materials and Methods

This study was conducted at RAMA Medical Col-
lege, Hospital and Research Centre from Feb. 2014
to dec 2015.

All patients > 18 years of age fulfilling the inclusion
criteria will be enrolled for the study. This is a single
center prospective observational study.

Inclusion Criteria are Age above 18 years and All
patients of heart failure.

Exclusion Criteria are Refusal to give informed
consent, Pregnant and postpartum patient.

i e within 42 days, Patients not fulfilling the age cri-
teria i.e. Age less than 18 years.

Methodology
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An informed consent will be obtained from all pa-
tients enrolled in the study. A detailed history taking,
and a general physical examination will be carried
out in all cases. Patient will be divided into two
groups: HFpEF and HFrEF. Demographic data like
age, gender, place of residence, race, ethnicity, clin-
ical history and laboratory test will be recorded.
LVEF will be measured by 2 D ECHO by Simpson
method. LV systolic dysfunction will be graded as
mild (EF-41-45%), moderate (36-40%) or severe
(EF-35% or lower). All clinical data will be noted.
Quality of life will be calculated by NYHA class.

Heart failure: Diagnosis of CHF requires the sim-
ultaneous presence of at least 2 major criteria or 1
major criterion in conjunction with 2 minor criteria.

Major criteria: Paroxysmal nocturnal dyspnea,
Neck vein distention, Rales, Acute pulmonary
edema, S3 gallop, Increased central venous pressure
(>16 cm H2O at right atrium), Hepato-jugular re-
flux, Weight loss >4.5 kg in 5 days in response to
treatment.

Minor criteria: Bilateral ankle edema, Nocturnal
cough, Dyspnea on ordinary exertion, Hepatomeg-
aly, Pleural effusion, Decrease in vital capacity by
one third from maximum recorded, Tachycardia
(heart rate>120 beats/min.)

Heart failure with preserved ejection fraction -
According to Heart Failure Society of America the
diagnosis of HFpEF required signs or symptoms of
HF, a LVEF>50%, a and evidence of diastolic LV
dysfunction[8].

Heart failure with reduced ejection fraction- di-
agnosis of HFTEF required signs or symptoms of
HF, a LVEF<50%.

Diabetes-Diabetes will be taken as either FBS >
126, or RBS > 200 with symptoms of hyperglyce-
mia, 2 hour post prandial glucose > 200 mg/dl in
Oral glucose tolerance test or HbAlc > 6.5 in ac-
cordance to ADA guidelines.

Hypertension- HTN will be included as per JNC
VIII criteria. Anyone already diagnosed or on treat-
ment will be taken as hypertensive [9].

Obesity- Patients will be divided into different
groups as per BMI classes for Indian patients. BMI
categories as per Asian classification are < 18.5
kg/m underweight, 18.5-22.99 kg/m normal, 23.0-
27.49 kg/m as overweight and > 27.5 kg/m as obese.

OSA - The patient reports daytime sleepiness, unre-
freshing sleep, fatigue, insomnia, and/or uninten-
tional sleep episodes during wakefulness. The pa-
tient awakens with breath holding, gasping, or chok-
ing. The patient’s bed partner reports loud snoring,
breathing interruptions, or both during the patient’s
sleep [10].
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Dyslipidemia: Complete lipid profile will be done,
and patients classified as having dyslipidemia if they
have raised LDL > 100 mg/dl, HDL < 40 mg/dl in
males and <50 mg/dl in females, triglycerides > 150
mg/dl or total cholesterol > 200 mg/dl. T3, T4 and
TSH will be done for thyroid dysfunction.

Stroke/Cva: Stroke will be defined as focal neuro-
logical deficit of vascular origin lasting more than
24 hours and confirmed by computed tomogram
scan[11].

Atrial Fibrillation: Atrial fibrillation (AF) is a su-
praventricular arrhythmia characterized electrocar-
diographically by low-amplitude baseline oscilla-
tions (fibrillatory or f waves) and an irregularly ir-
regular ventricular rhythm. The f waves have a rate
of 300 to 600 beats/min and are variable in ampli-
tude, shape, and timing. Standard ECG machine will
be used for recording ECG.

Coronary Artery Disease —all patients with stable
angina, unstable angina, STEMI, NSTEMI and
previous history of revascularization are in-
cluded in CAD.

Anemia - The WHO defines anemia as: <130 g/L
(13 g/dL) in men older than age 15 years and <120
g/L (12g/dL) in non-pregnant women older than age
15 years [12].

Chronic Kidney Disease- The presence of chronic
kidney is determined by an estimated glomerular fil-
tration rate less than 60/min /1.73 mA2 calculated
by MDRD method [13].

Peripheral Arterial Disease - defined as history of
claudication or ankle-brachial index < 0.8.

Chronic Obstructive Pulmonary Disease- De-
fined as presence of dyspnea, chronic cough with
sputum production, and history of exposure to risk
factor for disease (smoking, smoke from home
cooking and occupational dust) along with presence
of post bronchodilator FEV1/FVC ratio < 70%
measured by spirometry [14].

Statistical Analysis

Sample size (n) will be 100 based on effect size and
alpha error consideration. Data will be explored for
any outliers, typing errors and missing values. All
quantitative variables will be estimated using
measures of central location (mean, median and
mode) and measures of dispersion (standard devia-
tion and standard error). Qualitative or categorical
variables will be described as frequencies and pro-
portions. Chi-square test will be used to find out any
statistical association between categorical variables.
Independent T-test and Mann Whitney U test will be
used to compare various quantitative variables be-
tween two groups. Multivariate analysis will further
be carried out to find significant predictors for the
outcome of interest in both groups separately and
comparison of outcomes will be done. All tests will
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be two-tailed and p-value < 0.05 will be taken as sig-
nificant.

Result
Demographic Profile

Among 113 patient 70(61.9%) patients were male,
43(38.1%) patients were female with M: F ratio of
1.6:1. In HFrEF group 43(72.9%) patients were
male, 16(27.1%) patients were female (M: F ratio -
2.6: 1). In HFpEF group 27(50%) patients were
male, 27(50%) patients were female (M: F ratio 1:1).
There was statistically significant difference among
groups (P value-.01). The mean age of patients en-
rolled in study was 60.3£12.5 years. In Total popu-
lation mean age of male was 59+11.9 years and of
female was 61+13.2 years respectively (p=0.3). The
mean age in HFrEF group was 57+13.4 years. In
HFrEF group mean age of male was 57.56+12.7
years and of female was 59+15 years respectively (p
value=0.7).The mean age in HFpEF was 62.9+11
years. In HFpEF group mean age of male was
62.41+9.9 years and of female was 63.48+12.1 years
(p value = 0.7). The mean age of HFpEF group was
significantly higher than HFrEF group (P value =
0.03).

Clinical Features The most common symptoms ob-
served were dyspnea (94.3%), chest pain (72%),
edema (32.7%), orthopnea (31.9%), PND(30.9%)
and palpitation(28.3%). In HFrEF group, most com-
mon symptom were dyspnea (100%), chest pain
(72.6), orthopnea (59%), PND (59%), palpitation
(42.4%), edema (40.7%). In HFpEF group, most
common symptoms were dyspnea (94.4%), chest
pain (72%), edema (32.7%), orthopnea (31.9%),
PND (30.9%) and palpitation (28.3%). Chest pain,
orthopnea, PND, palpitation and edema were signif-
icantly (P value=0.02) more common in HFrEF than
HFpEF. The most common clinical finding among
patient were tachypnea (37%), raised JVP (36.3%),
Tachycardia (30.1%), crepitation (30.1%) Hypoxia
(28.3%), murmur (8.5%). Among study group hypo-
tension (35.6% vsl .9%), Tachycardia (45.8% vs
13%), tachypnea (55.9% vs 16.9%), hypoxia (40.7%
vs 14.8%), raised JVP (59.3%vs 11.1%), murmur
(8.5% vs 0%), crepitation (47.5%-11.1%) were sta-
tistically more common in HFrEF group as com-
pared to HFpEF group (P value = 0.02). The most
ECG finding among patients were ST elevation
(44.2%), ST depression (26.5%), Tinversion(23%),
Q wave(17%), LBBB(11.5%) and CHB. Between
study group 54(47.8%) patients had preserved EF,
7(6.2%) mild LVSD 7(6.2%), moderate LVSD and
45(39.8%) severe LVSD. Between study group
RWMA (78%vs42.6%) and MR (54.2%vs 42.1%)
were statistically more common in HFrEF (P value-
0.02). Mean EF of male was 38.4+14.4 and female
was 45.9+13.5 in total population which was signif-
icant different (p value = 0.01). Mean EF of HFrEF
and HFpEF was 29.6+ 9.1, 54.4+£5.1 respectively.
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Table 1: Baseline comorbidities are listed in table.

Parameters Total HFrEF HFpEF P-value
Diabetes 59(52.2%) 30(50.8%) 29(53.7%) 0.09
Hblac 1.9 72.2 6.8 0.8
Hypothyroidism 17(15%) 9(15.3%) 8(14.8%) 0.9
TSH(ulU/ml) 4.0312.4 2.8 2.84.3 0.1
T3(ug/dl) 1.51.872.6 1.8012.2 1.2002.2 0.07
T4(ug/dl) 6.8112.6 7.3002.6 0.4
Dyslipidemia 84(74.30%) 40(67.8%) 44(81.5%) 0.09
Total cholesterol(mg/dl) | 91.60136 1391142 1441148 0.5
LDL(mg/dl) 38.50110.5 93.31136 891137 0.5
HDL (mg/dl) 13651 38.60110.7 38.40111 0.9
Triglyceride(mg/dl) 1370146 134.54[155.2 0.7
CVA 6(5.3%) 2(3.4%) 4(7.4%) 0.4
PVD 2(1.8%) 1(1.7%) 1(1.9%) 0.7
Hypertension 70(61.9%) 28(47.5%) 42(77.8%) 0.01
Anemia 59(52.2%) 27(45.8%) 32(59.3%) 0.1
Hb(g/dl) 12.2002.2 12.5002.5 11.9071.8 0.04
Iron deficiency 45(39.8%) 20(33.9%) 25(46.3%) 0.1
Iron(mcg/dl) 60.70129 63.30130 57.81127.6 0.3
Ferritin(ng/ml) 365 491011940 228.111184 0.8
TIBC(mcg/dl) 332.60191 339.20190 325.30192 0.4
%saturation (%) 19.7019 20.5019.8 18.85018.2 0.3
Vitamin D deficiency 99(87.6%) 51(86.4%) 48(88.9%) 0.6
25 OH(ng/ml) 15.2 15.6 16.3 0.1
CKD 25(22.1%) 15(25.4%) 10(18.5%) 0.3
Urea(mg/dl) 49.90135 59.91139 42.30129.3 0.003
Creatinine(mg/dl) 1.3001.3 1.5001.7 1.1000.7 0.01
EGFR 780138.3 72.21137 84.91139 0.08
Na(mEq/L) 136.2017.1 136.6[18.6 136.1114.8 0.9
OSA 2(1.8%) 1(1.7%) 1(1.9%) 0.7
Atrial Fibrillation 7(6.2%) 5(8.5%) 2(3.7%) 0.2
COPD 15(13.3%) 9(15.3%) 6(11.1%) 0.5
CAD 94(83.2%) 50(84.7%) 44(81.5%) 0.6
Obesity 25(22.1%) 13(22%) 12(22.2%) 0.9
All-Cause Mortality 19(16.8%) 13(22%) 6(11%) 0.1
HF Mortality 16(14.2%) 13(22%) 3(5.6%) 0.01
Non-HF Mortality 3(2.7%) 0(0%) 3(5.6%) 0.06
All Cause Readmission 24(21.2%) 16(27.1%) 8(14.8%) 0.1
HF Related Readmission | 15(13.3%) 13(22%) 2(3.7%) 0.04
Non HF Readmission 9(8%) 3(5.1%) 6(11.1%) 0.2
NYHA 2.6+0.8 2.9+0.8 2.2+0.8 0.01

Discussion

Heart failure is a huge problem with overall
prevalence of 2% in developed nations. Heart failure
affect about 20 million people worldwide and is
leading cause of mortality, morbidity and poor
quality of life worldwide. Data on prevalence and
clinical outcome of heart failure is limited in
developing nation.

The mean age of patients enrolled in our study was
60.3+12.5 years. The patient in HFpEF group was
much older than HFrEF group (P value =0.03).
Female were much older than men (p value=0.3). In
similar study by Sameer Athar et al mean age in
HFpEF group was 70+10.1 years and in HFrEF
group was 69.5£10.3 years supporting our
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study[15]. In study by perez-calvo et al. mean age in
HFpEF and HFrEF group was 81.6+9 and 78.7+13
years respectively which was in concordance with
present study [16]. In Study by Frank Edelmann et
al patient in HFpEF group (67+13years) was older
than HFrEF group (63+14 years) [17]. In ADHERE
Registry, OPTIMIZE —HF registry, GWTG registry,
Alanna chamberlain et al and Olmsted county study
HFpEF cohort was older than HFrEF cohort. In
present study, Heart failure was more common in
male in overall population with greater male
preponderance in HFTEF group explained by greater
prevalence of Coronary events in males in HFrEF
group. In HFpEF group, incidence was equal among
both male and female. In Ather Et al both HFrEF
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(96.4%) and HFpEF (91.1%) cohort have higher
proportion of males'. In study by perez-calvoetal.
male population was predominant in HFrEF group
and female were predominantin HFpEF group[16].
Similar finding were seen in Edelmann Et al,
ADHERE Registry, OPTIMIZE -HF registry,
GWTG registry and Olmsted county study [8].

Previous history of myocardial infarction was
significantly higher in HFTEF group highlighting the
role of ischemic cardiomyopathy in HFrEF. In Ather
et al past history of myocardial infarction was more
common in HFrEF (40.4%) as compared to
HFpEF(27.1%) supporting present study [15].
Patients with HFrEF have higher prevalence of
shock and increased sympathetic activity in form of
tachycardia. HFTEF group have higher incidence of
decompensation evident by greater incidence of
shock, hypoxia (tachypnea, crepitation) in HFrEF
group. In similar study by Edelmannn et. al dyspnea
on exertion(87% vs 84%), orthopnea, (11.7%
vs6.8%) raised JVP, (6.7% vs 2.4%) basal
crepitation (11.4% vs 4%) was more common in
patient with HFrEF as compared to HFpEF
supporting our results [17].

Cardiac comorbidities were equally distributed
among study group. Females have higher number of
total and non-cardiac comorbidities in overall
population and HFrEF group (p value= 0.001). In
Ather et al patient with HFpEF had higher number
of Non- cardiac comorbidities (4£1.7 vs 3.5+1.7).
Similarly in Edelmann et al number of comorbidities
in HFpEF (3.842.1) were higherthan HFrEF
(3.2£1.9). In study by Alanna Chamberlain, burden
of comorbidities were higher in HFpEF cohort
(4.5£2.2) as compared to HFrEF (3.7+2.4) and
number of comorbidities were equally distributed
between both genders [18].

In Ather et al study diabetes mellitus, hypertension,
anemia, COPD, Obesity were more common in
HFpEF, whereas renal dysfunction was more
common HFrEF. PVD, CVA and atrial fibrillation
was equally distributed between both groups[15]. In
Edelmann study diabetes mellitus, dyslipidemia,
coronary artery disease, renal dysfunction, anemia,
COPD, PVD, CVA, atrial fibrillation was more
common in HFrEF, whereas hypertension and
obesity was more common inHFpEF[17]. In Perez-
Calvo et al hypertension, atrial fibrillation and
COPD was more common in HFpEF and coronary
artery disease was more common in HFTEF group
whereas renal insufficiency and diabetes mellitus
was equally distributed between both group[16].
This difference can be attributed to difference in
demographics, sample size, population genetics and
risk factors.

Conclusion

HFpEF was more common in older population with
no sex preponderance whereas HFrEF was more
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common in males. HFTEF have greater burden of
comorbidities as compared to HFrEF. Females bears
greater burden of comorbidities as compared to
males.

Coronary artery disease, Dyslipidemia, Vitamin D
deficiency, Hypertension were most common
comorbidities. Type 2 diabetes, Dyslipidemia, CVA,
Hypertension, Anemia, Iron deficiency, COPD were
more prevalent in HFpEF group whereas
Hypoalbuminemia, Hypothyroidism, Renal
dysfunction, atrial fibrillation, Coronary artery
disease were more prevalent in HFrEF group.

Renal dysfunction, diabetes mellitus,
dyslipidemiahyp albuminemia, OSA,PVD,
Hypertension, COPD, Vitamin D deficiency, renal
dysfunction and Hypoalbuminemia have negative
impact on quality of life.

Limitations:

Small sample size of study from single study
therefore finding cannot beexplorated to general
population. Multiple comparisons with limited data
and increased probability of type 1 and type 2 errors,
as we could not adjust to multiple hypothesis testing.
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