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ABSTRACT

Background: Heart failure (HF) is seen among 1.5% to 2% population and a main reason for hospital admission. The estimated prevalence
increases about 10% in patients aged over 65 years. Aims: To study the clinical profile of patients with HF and compare BNP levels in patients of
reduced and persevered ejection fraction. Methodology: This prospective observational study was conducted among 110 patients with signs and
symptoms of HF, attending a tertiary care hospital in Navi Mumbai. Left ventricular ejection fraction (LVEF) was measured by 2D ECHO. Patients
having LVEF <40% were grouped as reduced ejection fraction (HFrEF) while those with > 50% as preserved ejection fraction (HFpEF). Results:
The mean age of study group was 64.49+13.8 years and 55.5% were male. Hypertension and diabetes were documented among 52.7% and 30%
respectively. Reduced ejection fraction was seen among 58.2% and preserved among 41.8%. The mean BNP vale of HFrEF and HFpEF were 379.6
+156.9 pg/mL and 135.1+ 52.3 pg/mL respectively and this difference was statistically significant (p<0.05). Conclusion: Incidence of HFrEF
(58.2%) more than that of HFpEF (41.8%). The BNP values were found to be lower among the HFpEF than the HFrEF, which needs to be

interpreted with caution in predicting prognosis.
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INTRODUCTION

Heart failure (HF) is the pathophysiologic state in which the heart, via
an abnormality of cardiac function (detectable or not), fails to pump
blood at a rate commensurate with the requirements of the
metabolizing tissues or is able to do so only with an elevated diastolic
filling pressure. HF represents a clinical syndrome with increasing
prevalence and causing an increased risk of death, increased
hospitalization rates, a decrease in quality of life and higher costs
through complex therapeutic strategies.

Many consider heart failure with preserved ejection fraction (HFpEF)
to be a disorder of diastolic function (hence the term 'diastolic heart
failure'), whilst others believe that it may be due to a combination of
diastolic abnormalities with subtle disturbances of systolic function
that are insufficient to reduce left ventricular ejection fraction (LVEF).'
HFpl?F refers to heart failure patients with an LVEF of greater than
50%.

AIMS:

»  Tostudy the clinical profile of patients of heart failure

* To compare BNP levels of patients with Heart failure reduced
ejection fraction (HFrEF) with patients of Heart failure preserved
ejection fraction (HFpEF)

METHOD:
Study Design: A prospective observational study

Study Setting: Patients attending the general medicine and
emergency OPD of a tertiary acre teaching hospital in Navi Mumbai
during the period June 2021 to December 2022

Sample size: Calculated using the formula, n = (Za/2+Zp)2 *2*c2 /
d2), where, Za/2 is the critical value of the normal distribution at a/2 =
1.96, ZB is the critical value of the normal distribution at § = 0.84 and
62 is the pooled standard deviation (SD), and d is the difference
between the two groups. The values of pooled SD and d was obtained
from a previous study (Okamoto, R et al)’ and the sample size was
found to be 109 which was rounded offto 110.

Selection Criteria:

Inclusion Criteria

» Patients having symptoms and signs of heart failure (based on
Framingham criteria)

*  Agemorethan 18 years of both the sex

» 2D Echo findings suggestive of heart failure

Exclusion Criteria

» Patients who have undergone recent cardiac surgeries (CABG,
valve repair, etc)

»  Patients with chest wall injuries (blunt/penetrating)

» Patients who have non cardiac causes of dyspnoea, oedema and
fatigue

+ Patients not willing to give voluntary signed consent for study

Sampling Method:
Consecutive sampling of patients fulfilling the selection criteria was
done during the study period till the desired sample size was obtained.

Procedure:

Complete history and general examination were done for all study
participants. 2D ECHO was done to measure the Left Ventricular
Ejection Fraction (LVEF). Those with LVEF <40% were grouped as
Heart failure with reduced ejection fraction (HFrEF) and those having
LVEF >50% as Heart failure with preserved ejection fraction
(HFpEF). The study participants were followed up at regular interval
till they got discharged or died.

Statistical Analysis:

Data entry was done MS excel soft and analysis was done using SPSS
ver. 20. Quantitative data is presented in mean and standard deviation.
Comparison among the study groups was done with the help of
unpaired t test and chi-square test as per results of normality test with
'p' value less than 0.05 was taken as significant. Qualitative data is
presented in frequency and percentage table.

Ethics:

The study was conducted after obtaining institutional ethics clearance
(IEC) certificate. Informed consent was obtained from all patients
before enrolling the study.

RESULTS:

The mean age of study participants with HF was 61.49 + 13.88 years
with majority belonging to the age group of 61 to 70 years. The male
constituted 55.5% and females 45.5%. Based on NYHA, 69 (62.7%)
belonged to Class 11l and 41 (37.3%) Class I'V. Of the total 110 patients,
30.9% were smokers and 8.2% had history of alcohol consumption.
Details of co-morbidities are given in Table 1.

Table 1: Distribution Of Patients Based On Co-morbidities (N=110)
Co-morbidities Frequency (n) [Percentage (%)
Arterial hypertension 58 52.7
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Diabetes 33 30
Coronary Artery Disease |29 26.4
Chronic Atrial Fibrillation|28 25.4
Atrial fibrillation in 19 17.3
anticoagulation

Chronic Obstructive 14 12.7
Pulmonary disease

Based on the ejection fraction, it was seen that 64 (58.5%) had
Reduced Ejection Fraction (HFrEF) (EF<40%) and 46 (41.8%) had
Preserved Ejection Fraction (HFpEF) (EJ>50%). The complications
documented among the study patients were respiratory tract infection
(24.5%), atrial fibrillation (4.5%), unstable angina with dialysis
(2.7%), bradycardia (1.8%), acute myocardial infarction (1.8%) and
pulmonary thromboembolism (1.8%). The comparison of BNP values
of the two groups HFrEF and HFpEF is given in table 2. There was
statistically significant difference in the mean values of BNP between
the two group, t (df)=10.15 (108), p<0.05.

Table 2: Comparison Of BNP Levels Among HFrEF And HFpEF
Group

HFrEF (n=64) |HFpEF (n=46)|t-test (df), p value
Mean = SD Mean + SD
BNP (pg/M1)[379.59 + 156.91|135.13 £ 52.27|10.15 (108), p<
0.0001

On follow-up of the 110 patients, 98 (89.1%) were discharged while 12
(10.9%) expired. There was statistically significant difference in age,
NYHA class, serum urea, creatine, potassium and BNP levels among
those who got discharged and expired. Even the complications were
more among the expired group than discharged group.

DISCUSSION:

Our study results majority (70%) with HF belonged to the age group of
more than 60 years. The result of present study is similar with the
findings of the study conducted by Framingham study." In our study,
the mean age of patients was 61.49 + 13.88, similar observations were
made in a study by Fathima et.al.” Several others studies *’ conducted
among hospitalized heart failure patients suggest that, the mean age
(£SD) of population to be in the range of 69 to 80 years, suggesting that
the heart failure occurrence was more in older age group. Our study
reports that that out of 110 study subjects, around 56% were male and
44% were females. Other studies also reported similar findings that the
male gender was dominant among the heart failure patients.’

The most common co-morbidity among patients with HF was Arterial
hypertension. The prevalence of hypertension as a heart failure
aetiology differs geographically. The study conducted by Tromp et. al.
* reported that 36.7% of the heart failure patients had hypertensive
heart failure. The Framingham Heart Study cohort found that 91% of
the study subjects with Heart Failure had history of hypertension.” Our
study findings suggests that around 30% of the heart failure patients
had history of diabetes. Diabetes and dyslipidaemia frequently co-
exist with hypertension which further increases the risk of heart
failure. Similar results were presented in the studies conducted by Ian
H de Boeret. al. "’ and Toshiaki Otsuka et. al." In our study, 26.4% had
coronary artery disease, 25.4% had chronic atrial fibrillation, 17.3 %
had atrial fibrillation in anticoagulation and 12.7% had COPD.
Palkhiwala N et. al.”, found in this study conducted among 70 heart
failure patients that, 48.6% patients had diabetes, 38.6% had
hypertension. In our study, 30.9% patients were smokers and 8.2%
were consuming alcohol. Reddy et. al. "’ concluded that the smoking,
alcoholism, ischemic heart disease and hypertension were the leading
risk factors in developing HF.

We found 58.2% patients with HF to have a reduced ejection fraction
(HFrEF) (EF<40%) and 41.8 % to have preserved ejection fraction
(HFpEF) (EF >50%). In a study by Solani Y et al.” the results showed
that 57% of heart failure patients had HFrEF and 43 % had HFpEF.
There was significant difference in the mean BNP value of HFrEF and
HFpEF in our study. In a similar study by Van et. al.”, BNP values were
lower among the HFpEF than HFrEF, but the prognosis of patients
with HFpEF for any given level were poorer than those with HFrEF.
Hence, physician need to be aware of this and take precaution among
HFpEF with low BNP values.

The proportion of expired males in our study was 66.7% and that of
females was 33.3%. Krittayaphong et. al.,” obtained a slightly
different proportion of mortality among males (63.0%) and among

females (37.7%). According to the NYHA class, higher mortality
among class I'V patients was observed as compared to class III. Levy D
et.al.”also reported similar findings.

CONCLUSION:

Incidence of HFrEF (58.2%) was compared to HFpEF (41.8%). Brain
natriuretic peptide levels are cost effective and simple measures of
cardiac function and thus BNP level can be used to diagnose the heart
failure. Early diagnosis and proper treatment during the initial stage of
heart failure can slow the progression of heart failure and thus improve
prognosis.

REFERENCES

1. Kemp CD, Conte JV. The pathophysiology of heart failure. Cardiovasc Pathol. 2012
Sep-Oct;21(5):365-71.

2. Ponikowski P, Voors AA, Anker SD et al.. 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure: the task force for the diagnosis and
treatment of acute and chronic heart failure of the European society of cardiology (ESC)
Developed with the special contribution of the heart failure association (HFA) of the
ESC. Eur HeartJ. (2016) 37:2129-200.

3. Okamoto, R.; Hashizume, R.; Suzuki, N.; Ito, R.; Tokuhara, T.; Fujiwara, H.; Zhe, Y.; Ito,
H.; Abe, T.; Dohi, K. Serum-Induced Expression of Brain Natriuretic Peptide
Contributes to Its Increase in Patients with HFpEF. Int. J. Mol. Sci. 2022, 23, 2991.
https:// doi.org/10.3390/ijms23062991

4. HoKKL.,, etal. “The epidemiology of heart failure: the Framingham study”. Journal of
the American College of Cardiology 22.4A (1993): 6A-13A

5. Fatima M, Niaz N. Factors Precipitating Acute Heart Failure. Ann Pak Inst Med Sci.
2014;10(1):33-8.

6. Nieminen MS, Brutsaert D, Dickstein K, Drexler H, Follath F, Harjola V-P, et al.
EuroHeart Failure Survey II (EHFS II): a survey on hospitalized acute heart failure
patients: description of population. Eur HeartJ. 2006;27(22):2725-36.9.

7. Hauptman PJ, Goodlin SJ, Lopatin M, Costanzo MR, Fonarow GC, Yancy CW.
Characteristics of patients hospitalized with acute decompensated heart failure who are
referred for hospice care. Arch Intern Med. 2007;167(18):1990-7. 10.

8. TrompJ, Tay WT, Ouwerkerk W, Teng TK, Yap J, MacDonald MR, et al. Multimorbidity
in patients with heart failure from 11 Asian regions: A prospective cohort study using the
ASIAN-HF registry. PLoS Med. 2018;15:¢1002541. doi:
10.1371/journal.pmed.1002541.

9. Levy D, Larson MG, Vasan RS, Kannel WB, Ho KK. The progression from
hypertension to congestive heart failure. JAMA. 1996;275:1557-1562. doi:
10.1001/jama.1996.03530440037034.

10.  de Boer IH, Bangalore S, Benetos A, Davis AM, Michos ED, Muntner P, Rossing P,
Zoungas S, Bakris G. Diabetes and Hypertension: A Position Statement by the American
Diabetes Association. Diabetes Care. 2017 Sep;40(9):1273-1284. doi: 10.2337/dcil7-
0026. PMID: 28830958.

11.  Otsuka T, Takada H, Nishiyama Y, Kodani E, Saiki Y, Kato K, Kawada T. Dyslipidemia
and the Risk of Developing Hypertension in a Working-Age Male Population. J Am
Heart Assoc. 2016 Mar 25;5(3):e003053. doi: 10.1161/JAHA.115.003053. PMID:
27016576; PMCID: PMC4943276.

12.  Palkhiwala NB, Patel RP, Jani RT, Pandya JR, Jani CT, Parikh AP. Clinical profile of
patients presenting with heart failure with preserved ejection fraction. Int J Res Med Sci
2020:8:2753-60.

13. Reddy TM, Sridhar MS. “A Study on Clinical Profile of the Patients with Congestive
Heart Failure”. Acta Scientific Medical Sciences. 2018,2.7: 38-43.

14.  Solanki Y and Vora A. Clinical profile of Heart Failure. International Journal of
Scientific Research 2019:9(8)

15.  van Veldhuisen DJ, Linssen GC, Jaarsma T, van Gilst WH, Hoes AW, Tijssen JG, Paulus
‘WI, Voors AA, Hillege HL. B-type natriuretic peptide and prognosis in heart failure
patients with preserved and reduced ejection fraction. Journal of the American College
of Cardiology. 2013 Apr 9;61(14):1498-506.

16. Krittayaphong R, Karaketklang K, Yindeengam A, Janwanishstaporn S. Heart failure
mortality compared between elderly and non-elderly Thai patients. J Geriatr Cardiol.
2018 Dec;15(12):718-724. doi: 10.11909/j.issn.1671-5411.2018.12.006. PMID:
30675143; PMCID: PMC6330268

| 70 |—| International Journal of Scientific Research I



