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Diagnostic Algorithm for HF and LVEF Based  
on HF Classification 

* There is limited 

evidence to guide 

treatment for 

patients who 

improve their 

LVEF from mildly 

reduced (41-49%) 

to ≥50%. It is 

unclear whether 

to treat these 

patients as 

HFpEF or 

HFmrEF. 

Abbreviations: BNP indicates B-type natriuretic peptide; ECG, electrocardiogram; HF, heart failure; HFimpEF, heart failure with improved ejection 

fraction; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with 

reduced ejection fraction; LV, left ventricle; LVEF, left ventricular ejection fraction; and NT-proBNP, N-terminal pro-B type natriuretic peptide. 
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Assessment 
• Clinical history 
• Physical exam 
• ECG, labs 

 

Natriuretic peptide  
NT-proBNP > 125 pg/mL 

BNP ≥ 35 pg/mL 

Transthoracic Echocardiography 
Additional testing, if necessary 

 

HF Diagnosis Confirmed 
• Determine cause and classify 
• Evaluate for precipitating factors 
• Initiate treatment  
• Serial HF assessment 

 

HFrEF 

LVEF ≤ 40% 

HFmrEF 

LVEF 41%-49% 

HFpEF 

LVEF ≥ 50% 

Initial Classification 

HFrEF LVEF ≤ 40% 

HFrEF LVEF ≤ 40% 

HFimpEF 

LVEF>40% 

Serial Assessment & 
Reclassification 

HFrEF LVEF ≤ 40% 

HFmrEF LVEF 41%-

49% 

HFmrEF LVEF 41%-

49% 
HFpEF LVEF ≥ 50% 

*LVEF ≥ 50% 



HFpEF; a heterogenous condition 

Kitzman D, Shah SJ. JACC 2016; Borlaug B. Nat Rev Cardiol 2014 

Lung 
Chest wall restriction, reduced vital capacity, 

impaired ventilation and diffusion 
Obstructive sleep apnea 
Pulmonary hypertension 

Liver 
Non-alcoholic fatty liver disease 

Promotes generalized  
inflammatory state 

Visceral adiposity 
Inflammatory cytokines 

Adverse neurohormones 
Increased BNP clearance 

Kidney 
Direct toxic effects of perinephric fat  

Glomerulomegaly with 
glomerular dysfunction 

Skeletal muscle 
Increased adipose infiltration 

Impaired perfusion 
Decreased diffusive O2 transport 
Mitochondrial dysfunction 

Heart 
Direct and indirect myocardial lipotoxicity 

Worsened cardiac mechanics 
Diastolic dysfunction; increased filling pressures/ 
volume overload, increased afterload 



What about guideline 
recommendations for HFpEF 
and/or HFmrEF? 



2017 ACC/AHA/HFSA Guidelines: treatment of HFpEF 



New Heart Failure 
Guidelines; ESC, 
2021 



New (ESC) Guideline Directed Management for HFmrEF & HFpEF 



HFpEF; new hope? 

The three great cardiovascular physiologists of the 19th 
and 20th centuries— Otto Frank (Munich), Ernest Starling 
(London), and Carl Wiggers (Cleveland)—paid little 
attention to diastole and treated it as a stepchild. It was 
assumed that heart failure was caused by impaired systolic 
function. I embraced that mindset in my efforts in the early 
1960s to translate the physiologists’ experimental findings 
to patients, by describing two clinical techniques for 
assessing systolic function—the left ventricle’s systolic 
dp/dt and its ejection fraction.  

On 27 August 2021 at the European Society of Cardiology 
meeting, Anker et al. presented the EMPEROR-Preserved trial, 
in which empagliflozin was compared to placebo in 5988 
patients with HFpEF. The primary endpoint, a composite of 
cardiovascular death and hospitalization for heart failure was 
reduced significantly by 21%.15 It would appear that finally the 
‘dam has been broken’ and that HFpEF is no longer a stepchild! 



Evaluation of the effects of sodium–glucose co‐transporter 2 inhibition with empagliflozin on morbidity and 

mortality in patients with chronic heart failure and a preserved ejection fraction: rationale for and design of the 

EMPEROR‐Preserved Trial 

European Journal of Heart Failure, Volume: 21, Issue: 10, Pages: 1279-1287, First published: 16 September 2019, DOI: (10.1002/ejhf.1596)  



SD Anker et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2107038 

Primary Outcome, a Composite of Cardiovascular Death or 

Hospitalization for Heart Failure. 



SD Anker et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2107038 

Hospitalizations for Heart Failure. 





SD Solomon et al. N Engl J Med 2022;387:1089-1098. 

DELIVER: Efficacy Outcomes in the Overall Population. 



Pooled treatment effect estimates of SGLT2 inhibitors compared  

with placebo on cardiovascular outcomes in patients with heart failure 

https://www-sciencedirect-com.ezproxy.galter.northwestern.edu/topics/medicine-and-dentistry/sodium-glucose-cotransporter-2-inhibitor


Date of download:  10/6/2022 

From: Time to Clinical Benefit of Dapagliflozin in Patients With Heart Failure With Mildly Reduced or Preserved 

Ejection Fraction: A Prespecified Secondary Analysis of the DELIVER Randomized Clinical Trial 

JAMA Cardiol. Published online  October 03, 2022. doi:10.1001/jamacardio.2022.3750 

Time to Clinical Benefit for the Primary End Point in the DELIVER TrialHazard ratios (HRs) and 95% CIs by day postrandomization 

for the primary end point (cardiovascular death or worsening heart failure [HF] event) in the DELIVER trial, with a magnified view of 

the first 30 days postrandomization (smoothed by applying a locally weighted scatterplot smoothing procedure). 

 

Figure Legend:  



2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: A 
Report of the American College of Cardiology/American Heart Association 
Joint Committee on Clinical Practice Guidelines 
Clinical Practice Guideline: J Am Coll Cardiol. Apr 01, 2022. Epublished DOI: 
10.1016/j.jacc.2021.12.012 

New Heart Failure Guidelines 
AHA/ACC/HFSA, 2022 

https://www.jacc.org/journal/jacc
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Recommendations for Patients  
at Risk of HF & Pre-HF  

At Risk for HF (Stage A) 

Primary Prevention 

Pre-HF (Stage B) 

Preventing the Syndrome 

Patients with hypertension Optimal control of BP (1) 

Patients with Type 2 diabetes 
and CVD or high risk for CVD 

SGLT2i (1) 

Patients with CVD 
Optimal management of CVD 

(1) 

Patients with exposure to 
cardiotoxic agents 

Multidisciplinary evaluation 
and management (1) 

First-degree relatives of 
patients with genetic or 

inherited cardiomyopathies 

Genetic screening  
and counselling (1) 

Patients at risk for HF 
Natriuretic peptide screening 

(2a) 

Patients at risk for HF 
Validated multivariable risk 

score (2a) 

Patients with LVEF  ≤  40% ACEi (1) 

Patient with recent MI and 
LVEF ≤ 40 % 

ARB if ACEi intolerant (1) 

Patients with LVEF  ≤  40% Beta blocker (1) 

Patient with LVEF ≤ 30 %; >1 y 
survival; >40 d post MI ICD (1) 

Patients with nonischemic 
cardiomyopathy   

Genetic counselling and 
testing (2a) 

Continue Lifestyle modification and management strategies implemented in Stage A, through Stage B 

Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BP, blood pressure; CVD, cardiovascular 

disease; HF, heart failure; ICD, implantable cardioverter-defibrillator; LVEF, left ventricular ejection fraction; MI, myocardial infarction; and SGLT2i, 

sodium glucose cotransporter 2 inhibitor.  
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Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation. 

Recommendations for Patients  
with Mildly Reduced LVEF 

Abbreviations: ARB indicates angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; HF, heart failure; HFpEF, heart failure with preserved 

ejection fraction; LV, left ventricle; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; and SGLT2i, sodium-glucose cotransporter-2 

inhibitor.  

18 

Treatment for HFmrEF 

Symptomatic HF with LVEF 41-49% 

ACEi, ARB, 
ARNi  
(2b) 

SGLT2i  
(2a) 

Diuretics,  
as needed  

(1) 

MRA 
(2b) 

Evidence-
based beta 
blockers  
for HFrEF  

(2b) 

Patients With HFimpEF  

COR RECOMMENDATIONS 

1 

1. In patients with HFimpEF after 

treatment, GDMT should be 

continued to prevent relapse of 

HF and LV dysfunction, even in 

patients who may become 

asymptomatic. (1) 



Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation. 

Recommendations for Patients  
with Preserved LVEF 

NOTE: *Greater benefit in patients with LVEF closer to 50% 

Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; HFimpEF, 

heart failure with improved ejection fraction; HFmrEF, heart failure with mildly reduced ejection fraction; HFrEF, heart failure with reduced ejection fraction; LVEF,  

left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; and SGLT2i, sodium- glucose cotransporter 2 inhibitor. 
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Treatment for HFpEF 

Symptomatic HF with LVEF ≥50% 

ARNi*  
(2b) 

SGLT2i  
(2a) 

Diuretics,  
as needed  

(1) 

MRA* 
(2b) 

ARB* 
(2b) 



The cost of SGLT2 
inhibitors in India 



Back to India… 



Takeaways: 

1. The predominant HF 
phenotype in India is likely 
HFpEF  
2. SGLT2 inhibitors 
represent breakthrough 
therapy 
3. Cost is a major 
consideration worldwide 
4. Remogliflozin may be the 
answer in India, but 
outcomes studies are 
needed 



Thank you! 


