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Abstract:

Introduction: Heart Failure (HF) is a chronic complex clinical condition that results from any structural or
functional (systolic or diastolic) impairment of ventricular filling or ejection of blood. It has currently
increased in prevalence with 64.34 million cases, accounting for 9.91 million years of healthy life lost due to
disability (YLDs). Aim: This research was conducted to study the clinico-epidemiological profile of heart
failure in geriatric patients. Materials & Methodology: The present hospital based study was conducted for
a period of 18 months, among all patients above 60yrs of age presented to OPD or admitted in medicine
department, NIMS, as a case of Heart failure. Follow up was done till the study end points. Results: Total of
100 patients were included in the study, who fulfilled the inclusion criteria. The median age of patients was
found to be71.77+0.72 years, among which 58.6% are male. There was significant association of Heart failure
with ejection fraction & Systolic HTN. Conclusion: We concluded that age, BMI, Heart Rate, economic status

and serum creatinine are significant factor in predicting the incidence of heart failure in the geriatric patients.
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Introduction:

Heart Failure (HF) is a chronic complex clinical
condition that results from any structural or
functional (systolic or diastolic) impairment of
ventricular filling or ejection of blood [1]. HF is
further classified based on the left ventricular
ejection fraction (LVEF) into HF with reduced
ejection fraction (HFrEF) [LVEF<40], HF with

mid-range ejection fraction (HFmrEF) [LVEF=40-
49%], and HF with preserved ejection fraction
(HFpEF) or diastolic HF [LVEF>50%] [2]. HF
adversely affects patients' health, quality of life,
and life expectancy as well as it is an economic
burden on the healthcare system. According to
some evidences, it has been recognized as a global
public health issue (3).
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HF has currently increased in prevalence with
64.34 million cases, accounting for 9.91 million
years of healthy life lost due to disability (YLDs).
YLDs have been increased by 3.9-4.5% in very
older adults, especially after the age of 60 years and
males have a high propensity for YLDs [4-6]. In
India, due to the absence of a proper disease
surveillance system, there is a scarcity of data on
HF. Although the indicators presume that the
incidence and prevalence of HF in India are hiking
due to the epidemiological and health transitions
[7]. As per the findings of Huffman and
Prabhakaran, the most frequent risk factors of HF
with known etiology, based on disease-specific
projections are coronary heart disease, and
ischemic heart disease, followed by hypertension,
diabetes, rheumatic heart disease that range from
1.3-4.6 million, with an annual incidence of 0.4-1.8

million [8].

In the current study, we have assessed the clinic-
epidemiological profile of heart failure patients in

elderly age group.

Classification of Heart Failure: Heart Failure can
be classified on the basis of left ventricular ejection
fraction (LVEF), time course, and severity of
symptoms. Although, physicians usually classify
heart failure on the basis of severity of the patient’s

symptoms [1, 9] shown in figure 1.
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Epidemiological Status:
Global Data:

Some of the population figures suggested that
between 2000 and 2010 the epidemiologic burden
of HF may have dropped dramatically [10], this
trend could not be established in other continental
or nationwide surveys, which instead showed that
both the incidence and prevalence of HF may be
rising, possibly as a result of a continuously
increasing proportion of the population aged 70 or
older [11]. Since HF affects over 26 million
individuals worldwide, it has been classified as a

global pandemic [12].
Indian Data:

According to estimates, there were between 1.3
million and 4.6 million cases of HF in 2000
attributable to CHD, hypertension, obesity,
diabetes, and RHD combined, with an annual
incidence of between 491 600 and 1.8 million cases
[13]. Both estimates are expected to increase and

leave out additional significant HF causes include
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pericardial disease, endomyocardial fibrosis,
alcoholic, familial, hypertrophic, and idiopathic
dilated cardiomyopathies. For the Indian
subcontinent, there are no systematic data
gathering methods for cardiac mortality and
morbidity, and the bulk of fatalities take place at
home without the precise cause of death being
known. In India in 2016, CVVDs were responsible
for 28.1% of all fatalities and 14.1% of all
disability-adjusted life years (DALY's), compared
to 15.2% and 6.9%, respectively, in 1990 [14]

Heart failure is the most frequent cardiac reason for
hospitalization, affecting 1% of the general
population yearly, or 8-10 million individuals.
When only the 65-79 age groups is taken into
account, when heart failure-related hospitalization
is 5-10%, the 1% average for the general
population seems different. Hospitalization rates
for older adults over 80 are much higher (10-20%)
[15].

Expected outcome: We can assess the various risk
factors that possibly affect the prognosis of the

heart failure in elderly patients.
MATERIALS AND METHODS
Study Site:

The study was carried out at the department of
General Medicine of a tertiary care hospital,
National Institute of Medical Sciences and

Research, Jaipur, Rajasthan, India.

Study Design:

Single-centre, prospective hospital-based study.
Study Duration: 18 months.

Study Sample:

Sample size was calculated using following
formula at 95% level of confidence interval and 5%

margin of error (g).

Sample size n’ is given by:-
22 *Q* (l'Q)
Therefore,
(1.96)? * 0.59 * (1-0.59)

(0.08)?
n=14»

Where z is the z-score = 1.96; inverse normal

value at 5% level of significance.
p = 59% prevalence rate, d = Precision

As per sample size calculation, estimated sample

size was 145.
Inclusion Criteria:

e Both male and female patients aged above
60 years.

e Patients having heart failure as per Boston

Criteria of Diagnosing Heart Failure.

e Patients, willing to participate in the study

by signing the informed consent form.
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Exclusion Criteria:

e Patients who were not willing to give

written informed consent.

e Patients with  Chronic  Obstructive

Pulmonary Disease (COPD).

e Patients having chronic kidney disease
(CKD).

A total of one hundred forty-five (n = 145) random
patients who were hospitalized for ADHF as well
as satisfied our inclusion and exclusion criteria
were selected for the study. The Institutional
Ethical Committee granted ethical approval. Prior
to the data collection. Eligible geriatric patients of
Heart Failure enrolled in the study after obtaining a
written, informed consent for the same. Thorough
& detailed medical history and clinical
examination were done for all the patients. Boston
criteria were used for screening the patients for

Heart Failure.
Investigations:

o CBC

o Renal Function Test
o Serum Electrolyte

o Chest X Ray PA view
o ECG

o 2-D Echo.

The above investigations were done in all patients.
Other laboratory and imaging investigations were

done in selected patients, when needed. All patients

were treated as per the 2013 ACCF/AHA
Guidelines for the Management of Heart Failure
[16]. All patients were put under continued follow-
up during their entire hospital stay until study
endpoint [discharge after clinical improvement (or)
death]. The variables and the in-hospital outcome
[discharge after clinical improvement (or) death]
were recorded in a confidential database as per
Helsinki Declarations which in turn were subjected
to correlation and statistical analysis at the end of

the study.
OBSERVATION & RESULTS

We have observed patients of heart failure and
compare with various characteristics parameters.

The finding of the study are as follows:-

SOCIO-DEMOGRAPHIC
CHARACTRESTICS OF STUDY SUBJECTS

Table 1. Association of age group among HF
patients.

60-70 17 50

6.187 0.045339
71-80 26
>80 7 5

Fig 1.1 Bar diagram showing Distribution by age

Age distribution of

- patients
2 mADHF mSHF
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0 ——
6070 AGE 7180 >81
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Age has emerged as a significant factor (p 0.045)
for HF patients in our study. A maximum no. of
patients falls in the age window of 71-80. Mean age

was 71.77+0.72 years.

Table 2. Association of gender among HF patients.

Gender ADHF SHF  Chi p value
square
Male 30 55
0.0599 0.80672
Female 20 40

Fig 2.1 Bar diagram showing gender distribution

Gender distribution
among HF patients

mADHF m SHF

MALE FEMALE

GENDER

We have observed that the male patients were
affected by HF than the female patients, but there
is no significant relationship (p 0.806) between

gender and HF patients.

Table 3: Association of BMI among HF patients

ADHF SHF Chi p value

square
UNDERWEIGHT 0 0
NORMAL 5 6

22.834 0.00001
OVERWEIGHT 27 83
OBESE 18 6

Fig 3.1. Bar diagram showing BMI in HF patients

BMI distribution

2100 AMONG HF patients
L 30 B ADHF mSHF
-
E 60
LL
O 40
o
> 20
0 —— L
O <
o‘3§ @vv ngo &
S O S“BMI Class

The observation showed that there is significant (p
0.0001) relationship between BMI & HF patients.
Most HF patients were in Overweight class
followed by obese group.

Table 4: Association of smoking habit among HF

patients

SMOKING ADHF SHF Chi p value
HABIT square

SMOKER 32 60

0.01 0.92028
NON- 18 35

SMOKER
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Fig 4.1 Bar diagram showing smoking habits

among HF patients

Smoking habit distribution
among HF patients

E mSMOKER  m NON SMOKER

LL30
820
ZlO

0

ADHF SHF
SMOKING HABIT

We have found that there is no significant (p0.920)
relationship between Smoking ratio and HF

patients.

Table 5: association of alcohol among HF patients

Alcohol ADHF SHF Chi P value
drinking square

test
Alcoholic 30 45
Non 20 50 2.093 0.148
alcoholic

Fig 5.1 Bar diagram showing alcohol drinking

among HF patients

Alcohol drinking distribution
among HF patients
B ALCOHOLIC m NON-ALCOHOLIC
60
40
-
0

ADHF SHF

We have observed that there is no significant (P
0.148) relationship between alcoholic ratio and HF
patients.

Table 6. Association of Systolic blood pressure
among HF patients

Systolic ADHF SHF Chi P value

HTN square

test
HTN 40 65

Non HTN 10 30 22 0.13813

Fig 6.1. Bar diagram showing distribution of Sys

HTN among HF patients

Sys HTN distribution
among HF patients

B HYPERTENSIVE ~ ®m NON HYPERTENSIVE
80

60

40
b L
0

ADHF SHF

Following the statical analysis, we have observed
that more hypertensive patients presented with
symptoms of heart failure than normotensive
patients, but there is  no significant (p0.138)
relationship between hypertensive ratio and HF

patients
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Table 7: Association of heart rate among HF
patients

Heart ADHF SHF  Chi p value

Rate square

test
60-100 18 79 36.27  0.00001
>100 30 12

Fig 7.1 Bar diagram showing heart rate among HF

patients

Heart rate distribution
among HF patients

100

80 mADHF mSHF
60
40
: L
-
<60 60-100 >100

We have found that the admission heart rate is a
very strong indicator of HF in our study (p 0.0001),
in which more patients came with heart rate
between 60-100bpm.

Table 8: Association of Economic status among
HF patients.

Economic ADHF SHF Chi p value

status square

Middle 18 79 36.27  0.00001
class

Poor 30 12

Fig 8.1 BAR diagram showing economic status

among HF patients

Economic distribution
among HF patients

B adhf ®shf

100
80
60
40
20

0 ——

-

rich m p

We observed that there is significant (p 0.00001)
relationship between economic status and HF, HF
was diagnosed in middle class patient mostly in our
study.

Table 9: Association of HbAlc level among HF
patients

HbA1C ADHF SHF Chi p value

square
<5.7 8 9

3.79 0.15062
5.7-6.4 32 75
>6.4 10 11

Fig 9.1 Bar diagram showing HbA1c level among

HF patients
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HbA1c level distribution
among HF patients

m ADHF m SHF

80
60
40

20
0 ]
<5.7

[ ]
>6.4

5.7-6.4

In our study, the diabetic status of study subjects
doesn’t associate (p 0.1506) with heart failure

patients.

Table 10: Association of Serum Sodium level
among HF patients

S.Sodium ADHF SHF Chi p value
square
test
<135 2 3
135-145 8 12 0.41 0.81586
>145 40 80

Fig 10.1: Bar diagram showing Serum Sodium

level among HF patients

Serum Sodium level
distribution among HF

patients

B ADHF mSHF
100
80
60
40
20

0 [
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(<135) 145) (>145)

No Significant difference in serum sodium level
was found (p = 0.815) in heart failure patients, in

our study.

Table 11. Association between Ejection Fraction
among HF patients

Ejection AD SHF Chi p-Value
Fraction (%) HF square

<35 5 0

35-45 43 90 0.841  0.35922
>45 1 5

Fig 11.1 Bar diagram showing Ejection fraction

among heart failure patients

Ejection Fraction
distribution among heart
failure patients

B ADHF mSHF

100
80
60
40

20

0 . — |
<35 >45

35-45

In the present study, there is no significant
difference (p 0.359 was found between severity of
systolic dysfunction (low ejection fraction) and
HF.
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Table 12 — Association of S. Potassium level
among HF patients.

s.patassium ADHF Chi P value
square
test
<3.6 4 10
3.6-55 24 60 0.09650
3
>55 22 25 4.68

Fig 12.1 Bar diagram showing Serum Potassium

level among heart failure patients.

S.potassium distribution

2 among HF patients
Z
IiJ B ADHF mSHF
= 60
<
o
LL
& 40
+ -
0 J
<3.6 3.6-5.2 >5.2

POTASSIUM LEVEL

Our study showed no significant (p 0.096)
relationship between S. Potassium level and HF

patients.

Table 13 — Distribution of Serum Creatinine level
among HF patients

S. ADH i p-
CREATININ F value
E

Normal 56 30

High 26 33 6.31 0.0120

Fig 13.1 Bar diagram showing serum potassium

level in heart failure patients

Serum Creatinine
distribution among HF

patients
60 B ADHF mSHF

50
40
30
20
10

NO. OF PATIENTS

NORMAL HIGH

Creatinine level

Our study have shown significant (p 0.012)
relationship between Serum Creatinine and HF

patients.
Discussion:

As we know that Heart Failure (HF) is a chronic
complex clinical condition that results from any
structural or functional impairment of ventricular
filling or ejection of blood [1]. There is mounting
evidence that Heart Failure (HF) has been
recognized as a global public health burden costing
the US $346.17 billion [3].

In our study, we observed in the result section, the
factors that are associated with heart failure
include: age, gender, smoking history, heart rate,

ejection fraction, systemic hypertension, diabetes
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mellitus (HbALc), Creatinine, Sodium, Potassium,
BMI, Alcohol consumption and Economic Status.
Although our study observation suggested same,
we found very less significant association between
gender and HF patients. Fabijanic et al. reported
that the overall in-hospital mortality rate increases
with the age in case of both genders and our study
signify that (p-value: 0.806) [17].

Although smoking is a common risk factor for
CVD, history of smoking was found not to be
significant for predicting HF in our study (p 0.920).
A study of Song et al. supports our observation
[18]. In our study, lower systolic blood pressure
was unable to statistically distinguish between
ADHF and SHF. The current analysis of our study
clearly demonstrated a pattern of increased HF
evidences with decreasing systolic blood pressure.
Lower systolic blood pressure values, especially
those beyond 160 mm Hg, have been found to be
connected with an increased HF association. On the
other hand, systolic blood pressure between 140-
159 mmHg is linked to a higher HF association [19,
20].

Though heart rate is an indicator of HF, but heart
rate of less than 100 appears to be associated with

better prevention rate (66.9%).In our study, we

found significant difference (p 0.0001) between
heart rate and HF. The majority of HF patients do
experience modest dyselectrolytemia as a result of
neurohormonal  alterations and  numerous
medicines. In these patients, mild hyponatremia is
typical. [21, 22]. We found no significant
difference (p 0.815) between level of serum sodium
and incidence of HF.

In our patients, ejection fraction has very less
prognostic indication. 91.03% of patients had
ejection fraction of 35-45% where the ADHF rises
to 30.34% of patients having 35-45% ejection
fraction and our study denies the association of
Ejection Fraction with HF (p 0.359) [23,24]. In our
study economic status is mostly indicative to
middle class population, which signifies economic
status does associated with HF patients (p0.0001).
Further study concludes that S. Creatinine level is
also indicative to HF which is found in our study
(p0.012). Followed by overweight and obese
patients are more indicative towards CVD and in
our study, we found mostly overweight patients

and are indicative of bright significancy (p0.0001)

of our study in HF patients.
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Conclusion:

In the present study, age, BMI, Heart Rate,
economic status and serum creatinine have
shown significant difference when compared
with the incidence of heart failure in the
geriatric ~ patients. ~ There are  some
characteristics that can significantly affect the
survival of admitted patients in the case of
acute decompensated heart failure and
morbidity condition which can decrease the
patient’s health related quality of life and there

is need of more such studies, to investigate such

characteristics further.
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