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Abstract 

Diastolic heart failure better known as HFpEF is an established clinical entity in cardiology 
practice and its prevalence is in rising trend in last two decades going  to more than 50%. In a 
large majority of patients with HFpEF the specific cause is unknown often accompanied by 
multiple comorbidities. The management of HFpEF has been nonspecific and symptomatic 
for many years and is limited to the treatment of the comorbidities. SGLT2i have shown 
promising result in last few years proving superiority over conventional agents like 
ACEi/ARB/ARNI, beta blockers, diuretics including MRA used for decades. Aim of this 
review is bring a broad overview of treatment of HFpEF and bring a conical view in to role 
and effectiveness of SGLT2i. 

Keywords : DHF,SHF,HFpEF,SGLT2i 

INTRODUCTION: 

Congestive Heart Failure is a clinical syndrome of diverse etiopathogenesis adversely 
affecting systolic pumping and diastolic filling characteristics of the heart. Signs of 
congestive heart failure (HF) irrespective of systolic (SHF) or diastolic (DHF) heart failure 
include signs of pulmonary congestion ranging from basal lung crepitations up to pulmonary 
oedema, ankle swelling, hepatomegaly and symptoms like dyspnoea on exertion and fatigue. 
Diastolic heart failure (DHF) is characterized by symptoms of heart failure in patients with 
preserved left ventricular ejection fraction P

1. 

 

Case 1 :- 

67 years obese (BMI 37.1) female known hypertensive and hypothyroidism on medication 
since 10 years presented with effort intolerance one episode of severe palpitation and 
breathing difficulty 7 years back diagnosed Atrial fibrillation, CAD evaluation showed  
normal coronary angiography in 2014.AF showing moderate rate control with intermittent 
episodes of fast ventricular rate, Echo shows dilated left atrium, mild LVH continue with 
antihypertensive, thyroid hormone replacement  for hypothyroidism and  AF rate control with 
betablocker and Calcium channel blocker as well as NOAC Dabigatran 150 mg twice daily 
for prevention of thromboembolism. 
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Figure (1): Atrial fibrillation with FVR 

Case 2 :- 

65 years male Diabetic 15 years not well controlled HbA1c 7.4, hypertensive 12 years on 
four antihypertensive regimen, CKD 2 years with ECG and ECHO evidence of LVL 
developed  DHF on conservative medical management for all comorbidities continue to have 
dyspnoea with moderate exertion. 

 
     

Figure (1): LVH with Strain                               Figure (2): LVH in SR with preserved EF                                                                                   

Prevalence of Diastolic Heart Failure (DHF) is in increasing trend in last two decades rising 
from 38% to 54% (1) due to improvement in diagnostic accuracy and successful treatment of 
cardiovascular ailments.  

New heart failure classification based on ejection fraction denote :- 

 • HF with reduced EF (HFrEF): HF with LVEF ≤40% 

• HF with mildly reduced EF (HFmrEF): HF with LVEF 41–49% 

• HF with preserved EF (HFpEF): HF with LVEF ≥50%. 
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Three obligatory conditions need to be satisfied for the diagnosis of HFrEF. (i) presence of 
signs or symptoms of congestive heart failure (ii) presence of normal or mildly abnormal LV 
systolic function EF >50%, and (iii) evidence of diastolic LV dysfunction. 

 

AETIOLOGY OF DHF:- 

 The diastole relaxation process has four phases :- a. Isovolumetric relaxation, b. early rapid 
filling phase c. diastasis slow filling phase and d. atrial contraction last rapid filling. 

The causes of diastolic heart failure development include hypertension, coronary heart 
disease, diabetes, and obesity. The most common cause of diastolic dysfunction and failure is 
chronic hypertension. This leads to left ventricular hypertrophy, which decreases cardiac 
compliance.  

There are several risk factors that could contribute to development of HFpEF. They are aging, 
hypertrophic cardiomyopathy, aortic stenosis, pericardial disease. 

PATHOGENESIS OF DHF:- 

Abnormal relaxation and increased stiffness are associated with diastolic filling abnormalities 
and normal exercise tolerance in the early phase of diastolic dysfunction. When the disease 
progresses, pulmonary pressures increase abnormally during exercise, producing reduced 
exercise tolerance. When filling pressures increase further, left atrial pressure and size 
increase and exercise tolerance falls as clinical signs of congestive heart failure appear. P

2
P  

In the outpatient setting, however, complaints of breathlessness are frequently reported 
without detectable signs of congestion. ‘Presence of signs or symptoms of congestive heart 
failure’ as the first criterium for the diagnosis of HFpEF is therefore preferable to ‘presence 
of signs and symptoms of congestive heart failure’. P

3
P  

 

DIAGNOSIS OF HFpEF:- 

Step 1- sign and symptoms of HF 

Step 2- Echo LV EF > 50%, Mild LV dysfunction 

Step 3-Assessment of LV relaxation, filling, distensibility, stiffness by 

a. Invasive assessment of LVEDP, PCWP, LV compliance, stiffness, 

b. Cardiac biomarkers rise estimation NTpBNP>220, BNP>200 

c. Echo TD E/E’ >15 Normal <8, 8-15 needs to confirm with cardiac biomarkers or other 
echo doppler parameters P

4,5
P. 
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Figure : HFA-PEFF Algorithm 

                                                                         

 

Figure (1): HFpEF Scoring 

 
Ref: How to Diagnose Heart Failure With Preserved Ejection Fraction: The HFA–PEFF 
Diagnostic Algorithm: A Consensus Recommendation From the Heart Failure Association 
(HFA) of the European Society of Cardiology (ESC). 23TEur Heart J23T 2019;40:3297-3317 P

13
P. 
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Management 

In a large majority of patients with HFpEF the specific cause is unknown, but it occurs in the 
elderly and is frequently accompanied by one or more comorbidities including hypertension, 
diabetes mellitus, obesity and chronic kidney disease. The management of HFpEF has been 
nonspecific and symptomatic for many years and is limited to the treatment of the 
comorbidities, eg reduction of elevated blood pressure, intensification of diabetes control, 
weight reduction as well as diuretics administration and a low sodium diet. These treatment 
measures have been inadequate and the search for a definitive treatment of HFpEF has 
become imperative       

         However, no single drug has pure lusitropic properties (i.e., selective enhancement of 
myocardial relaxation without inhibiting left ventricular contractility or function). Therefore, 
medical therapies for diastolic dysfunction and diastolic heart failure often are empirical and 
not as well defined as therapies for systolic heart failure. On the surface, it appears that the 
pharmacologic treatments of diastolic and systolic heart failure do not differ dramatically, 
however, the treatment of diastolic heart failure is limited by the lack of large and conclusive 
randomized control trials. Most clinical trials to date have focused exclusively on patients 
with systolic heart failure; only recently have trials addressed the treatment of diastolic heart 
failure. 

 

SGLT2i are a novel group of antidiabetic medication have been used in clinical practice for 
nearly last one decade but has shown promising in heart failure management in HFrEF as 
well as recently in HFpEF. Studies with Empagliflozin in Emperor preserved trial and 
Dapagliflozin in ongoing Deliver trials have shown benefit of SGLT2i in patients with 
HFpEF.  

Mechanism of action of SGLT2i:- 

SGLT2i result in increased delivery of sodium and glucose to macula densa resulting in 
afferent arteriolar vasoconstriction to reduce hyperinflation characteristic of earlier stages of 
DM.P

6,7
P SGLT2i result in greater interstitial space fluid shift resulting in improved congestion. 

SGLT2i result in fasting mimicry through enhancing glycosuria improve myocardial energy 
metabolism.P

9
P Congestion and impaired renal function are hallmark of all types of heart failure 

including HFpEF and appear to be ameliorated by SGLT2i. P

10 
PSGLT2i reduce obesity and 

improve endothelial dysfunction there by reduce inflammation associated with heart 
failure. P

11,12,13
P, 

-In Emperor preserved trial SGLT2i Empagliflozin led to 21% reduction in composite CV 
death or hospitalisation for HF which was mainly related  to 29% lower risk of hospitalisation 
for Heart failure (HHF). 

-Meta-analysis of pooled results of four studies 3738 patients HFpEF found 25% relative risk 
reduction of composite outcomes of CV death, HHF and urgent hospital visit in patients on 
SGLT2i.  

Effect of Empagliflozin on worsening heart failure events in patients with HFpEF, as proved 
in The EMPEROR-Preserved Trial has been remarkable by demonstration of reduction of the 
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risk of cardiovascular death or hospitalization in patients with heart failure with preserved 
ejection fraction, but additional data are needed about its effect on inpatient and outpatient 
heart failure events. The majority of the patients in this trial were on angiotensin converting 
enzyme inhibitors/angiotensin receptor blockers /angiotensin receptor–neprilysin inhibitors 
(80%) and beta-blockers (86%) and 37% of patients were on mineralcorticoid receptor 
antagonists. Goals for treating HFpEF is to treat precipitating factors and underlying disease   
eg . hypertension and ischemic heart disease and CKD. 

Although conclusive data on specific therapies for diastolic heart failure are lacking, the 
American College of Cardiology and the American Heart Association joint guidelines 
recommend that physicians address blood pressure control, heart rate control, central blood 
volume reduction, and alleviation of myocardial ischemia when treating patients with 
diastolic heart failure. These guidelines target underlying causes and are likely to improve left 
ventricular function and optimize hemodynamics.  

 

Figure : All trials of HFpEF only  Emperor preserved trail result (-21%)  met statistical 
significant giving highly significant p value (<0.0003).                                                                    

Beta blockers in HFpEF -When treating a patient with diastolic dysfunction, it is important 
to control the heart rate and prevent tachycardia to maximize the diastolic filling period. Beta 
blockers are particularly useful for this purpose; however, they do not directly affect 
myocardial relaxation. In addition to slowing heart rate, beta blockers have proven benefits in 
reducing blood pressure and myocardial ischemia, promoting regression of left ventricular 
hypertrophy, and antagonizing the excessive adrenergic stimulation during heart failure. Beta 
blockers have been independently associated with improved survival in patients with diastolic 
heart failure. These medications should be used to treat diastolic heart failure, especially if 
hypertension, coronary artery disease, or arrhythmia is present. 

Sacubitrol valsartan in HFpEF  

PARAGON HF trial showed 13% increased benefit in Sacubitrol Valsartan over Valsartan 
alone in consideration to HHF although no increase in mortality benefit was observed. 
Improvement in heart failure symptoms and quality of life was observed. P

14 
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ALDO DHF Trial 

Aldosterone showed improvement in heart failure symptoms although there is no 
improvement in primary end points 

Conclusion :- 

The management of HFpEF has been nonspecific and symptomatic for many years and is 
limited to the treatment of the comorbidities. Although treatment of comorbid conditions 
using ACEi/ARB/ARNI, beta blockers, diuretics including MRA gives reasonable 
improvement, SGLT2i have shown promising result in last few years proving superiority 
over conventional agents. Recently published Emporer preserved trial using Empagliflozin 
and on going deliver trial using  Dapagliflozin are going to be recommended by international 
bodies in coming years as first line treatment of HFpEF. 
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Abbreviation: 

1. DHF – Diastolic heart failure 
2. SHF - Systolic heart failure 
3. HFpEF – Heart failure with preserved ejection fraction. 
4.   SGLT2i – Sodium glucose transport 2 inhibitor. 
5.   ACEi – Acetyl coenzyme inhibitor. 
6.   ARB – Acetyl receptor blocker 
7.   ARNI – Acetyl receptor neprisyl inhibitor. 
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