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Introduction

Heart failure is a clinical syndrome caused by

abnormal cardiac function resulting in characteristic

symptoms such as oedema, breathlessness and

fatigue. Cardiac functions are usually measured by

echocardiography and an ejection fraction equal to or

above 50% is considered as normal and less than 40%

is considered as reduced. Most patients with heart

failure have a reduced ejection fraction (HFrEF).

However, its well known that patients with heart

failure may have an ejection fraction of 50% or more;

heart failure with preserved ejection fraction or HFpEF.

Although this condition is largely underdiagnosed, it

is a common form of heart failure as population-based

studies have estimated the prevalence to be in the

range of 30-75% depending on the criteria used in the

diagnosis. According to a recent study, the prevalence

of HFpEF in the hospitalized patient is about 20%.1

Unlike in HFrEF, the diagnosis is not straight forward

as patients usually are older and have multiple

comorbid illnesses. Consequently, symptoms may be

mistakenly attributed to these comorbid illnesses. The

prevalence of HFpEF is rising due to increased aging

population and consequently increased comorbidities,

and is expected to overtake HFrEF in the next few

years.2 Because there is no proven treatment so far to

improve outcome, the main emphasis is on prevention

of HFpEF by controlling the risk factors and comor-

bidities.

Pathophysiology

Diastolic dysfunction is considered to be the main

abnormality of HFpEF. However, it is now believed that
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there are several and more complex mechanisms

involved in the pathophysiology of HFpEF. The patho-

physiology could be due to a combination of

haemodynamic and cellular mechanisms.

Among the haemodynamic mechanisms, left

ventricular diastolic dysfunction causing increased

stiffness and abnormal relaxation is the main

pathophysiological abnormality.3 This results in

increased left ventricular filling pressure causing

congestion of pulmonary veins leading to pulmonary

hypertension.4 The pulmonary hypertension ultimately

leads to right ventricular dysfunction.

Volume expansion is another important mecha-

nism5 that is associated with right ventricular dilatation

and increased volume of the heart causing pericardial

restriction resulting in elevation of left ventricular filling

pressure.6

Systemic microvascular inflammation is an impor-

tant cellular mechanism caused by many comorbid

conditions releasing mediators, which cause a profi-

brotic process leading to left ventricular remodeling

and dysfunction.7 The other types of cellular mecha-

nisms include cardiometabolic abnormalities, cellular

and extracellular structural changes in the cardiac

myocytes and non-myocyte compartment causing

diastolic dysfunction8.

An approach to diagnosis

Clinical features of heart failure such as fatigue,

weakness, dyspnoea and oedema can be nonspecific

and can be caused by many non-cardiac conditions.
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Although history and examination alone are not suf-

ficient to diagnose heart failure, presence of certain

clinical features such as presence of jugular venous

distention, prominent 3rd heart sound (gallop) and

displaced apical impulse, significantly increase the

likelihood of heart failure.9 The Framingham criteria,

which was developed five decades ago based on

bedside clinical symptoms and signs, are still used in

epidemiologic research to rule in heart failure (Table

1).10  In patients suspected of heart failure, based on

above mentioned high probability clinical features, a

2D echocardiogram is recommended for confirmation

of heart failure. MICE (Male, Infarction, Crepitations,

Edema) is another clinically useful and cost-effective

decision-making rule developed using data from primary

care setting has a very high accuracy for prediction of

heart failure.11 Accordingly, in patients presenting with

suggestive symptoms, an echocardiogram is recom-

mended only if they have either a history of myocardial

infarction and basal lung crepitations, or in any male

with ankle oedema. If these features are absent then

an echocardiography is recommended only if the

natriuretic peptides (NP) levels are raised above the

cut off levels (BNP greater than 35 pg/ mL or NT pro-

BNP level is greater than 125 pg/mL). The NICE

guidelines recommend that in a patient presenting with

symptoms of heart failure an echocardiography is

recommended if they have a history of myocardial

infarction.12 Otherwise, a natriuretic peptide test should

be performed and referred for echo only if they have

levels above cut off values.

Although it is difficult to differentiate clinically from

HFrEF, patients with HFpEF tend to have a distinct

phenotype as they are more likely to be elderly, females

and have cardio metabolic features: obesity, hyper-

tension, diabetes and dyslipidaemia.13,14 Furthermore,

the prevalence of atrial fibrillation and anaemia are more

common in HFpEF.15

The definitive diagnosis

The definitive diagnosis of HFpEF ideally requires

at least three conditions to be satisfied. Firstly, this

condition should always be suspected in any patient

who presents with clinical features suggestive of heart

failure and a 2D echocardiogram showing normal

ejection fraction (greater than or equal to 50%) with a

non-dilated left ventricle (normal LVEDV) and no

significant heart valve diseases.

Secondly, these patients should have an elevated

level of natriuretic peptides (NP) above the cut off values

(BNP >35 pg/mL and/or NT-proBNP >125 pg/mL). It is

important to remember that many cardiovascular and

non-cardiovascular conditions like atrial fibrillation, older

age and renal failure can cause of elevated NPs without

having HFpEF.16 Further, some obese patients may

have HFpEF with NPs well below the cut off value.17

Heart failure is unlikely if the plasma BNP level is less

than 35 pg/mL or NT-proBNP less than 125 pg/mL.

However, in patients with acute presentations, higher

cut off values (BNP <100 pg/mL and NT-proBNP

< 300 pg/mL) should be used to rule out acute heart

failure.

Thirdly, it is important to demonstrate objective

evidence of diastolic dysfunction using noninvasive

tissue doppler 2D echocardiogram.18 Transthoracic

echocardiography is the ideal test to provide this

hemodynamic information and detect typical structural

changes like left ventricular hypertrophy or left atrial

dilatation. However, these changes take time to happen

and seen mostly in chronic HFpEF. The main change

that mainly looked in to and found even in the early

HFpEF is the strain on the LV wall. This is measured

by the E and A waves of the mitral inflow and the E' of

the septal and lateral walls. Depending on the values,

it is divided in to 4 severities from Grade I to IV. One of

the utmost important factors that has to be kept in

mind is that Grade II is very much similar to a normal

pattern, hence called ‘Pseudo-normalization’ if just the

E and A waves measured. To rectify this, E’ must be

measured and the E/E’ ratio must be calculated.

In patients presenting with unexplained dyspnea,

a validated diagnostic H
2
FPEF score is a simple

evidence-based approach to differentiate cardiac from

non-cardiac cause by estimating the likelihood of

HFpEF. This score ranges from 0-9 is made up of 6

bedside clinical and echocardiographic characteristics

(Table 2).19 A low probability score (0 to 1) is used to

rule out and a high probability score (6-9) will establish

the diagnosis of HFpEF with reasonable accuracy. An

intermediate probability scores (2-5) identifies patients

who will need additional assessment to establish the

diagnosis.

Another category of heart failure with subnormal

ejection fraction has been described recently and it is

called HFmrEF (heart failure with mid-range ejection

fraction) where the ejection fraction (EF) is between

40-49%.3 These patients have a clinical profile and

prognosis more like a HFpEF than HFrEF as they have

only mild systolic dysfunction with features of diastolic

dysfunction and usually categorized as HFpEF in

clinical studies.20 However, it is believed that HFmrEF

may represent a temporary phase or an overlapping

phase between HFpEF and HFrEF.21
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Major criteria Minor criteria

Acute pulmonary oedema Ankle oedema

Cardiomegaly Dyspnea on exertion

Hepatojugular reflux Hepatomegaly

Neck vein distension Nocturnal cough

Paroxysmal nocturnal dyspnoea Pleural effusion

Tachycardia (pulse>120bpm)

Heart failures present with at least 2 major criteria or one major and 2 minor criteria

Table 1.10 Framingham criteria for diagnosis of heart failure

Table 2.19

H
2
FPEF Scoring
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Treatment of HFpEF

Pharmacological treatment of HFpEF is currently

not well established since unlike in HFrEF, there are

no evidence-based treatments available for significant

improvement of clinical outcomes in terms of mortality

and morbidity. As such, current treatment of HFpEF

aims at relieving symptoms and treating associated

comorbidities.

Diuretics are beneficial for symptom relief caused

by fluid overload.22  When atrial fibrillation is associated

with HFpEF, the resultant tachycardia and loss of atrial

contraction can worsen diastolic dysfunction. Control

of tachycardia with rate control medications such as

beta blockers, calcium channel blockers and digoxin

are beneficial for symptom relief.20,23 Although treatment

of hypertension is useful for prevention of HFpEF, there

is no proven benefit in reduction of mortality and

morbidity in patients with already established HFpEF.24

Coronary artery disease is common in HFpEF and

treatment with revascularization, where appropriate,

has shown to improve mortality.25

There is evidence that low-dose spironolactone

reduces hospitalization due to heart failure.26 In older

patients above 80 years with hypertension and HFpEF,

there is significant reduction of heart failure when

indapamide is given in addition to an angiotensin

converting enzyme inhibitor.27,28

Conclusion

HFpEF is an increasingly prevalent condition

caused by interaction of heterogeneous conditions.

Progress has been made on definition and diagnostic

criteria. As physicians, a high index of awareness is

necessary in order to make an early diagnosis as this

can change the course of the disease by appropriate

and aggressive treatment of the underlying risk factors

and comorbid conditions. Delayed diagnosis has poor

prognosis as no definite treatment is available at

present. Patients with high probability symptoms of

heart failure and those who satisfy the MICE or

Framingham’s criteria should undergo a 2D echo-

cardiogram for confirmation. If the ejection fraction is

≥ 50% and the BNP is elevated above the cut of value,

a proper tissue doppler echo study should be performed

to make a definitive diagnosis of HFpEF. Alternatively,

in those who present with unexplained dyspnea

H
2
PEF scoring is a simple bedside and practical tool

to diagnose or rule out HFpEF. The treatment is mainly

to modify the risk factors and no disease modifying

treatment is available at present. However, depending

on the results of several ongoing trials, more promising

treatment approaches are expected in the near future.

References

1. Patel HC, Hayward C, di Mario C, et al. Heart failure with

preserved ejection fraction: the impact of stricter definitions.

Eur J Heart Fail. 2014; 16: 767-71.

2. Steinberg BA, Zhao X, Heidenreich PA, et al. Trends in

patients hospitalized with heart failure and preserved left

ventricular ejection fraction: prevalence, therapies, and

outcomes. Circulation 2012; 126: 65-75.

3. 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 Heart J. 2016; 37: 2129-2200.

4. Lam CS, Roger VL, Rodeheffer RJ, Borlaug BA, Enders FT,

Redfield MM. Pulmonary hypertension in heart failure with

preserved ejection fraction: a community-based study. J

Am Coll Cardiol. 2009;  53: 1119-26.

5. Maurer MS, King DL, El-Khoury Rumbarger L, Packer M,

Burkhoff D. Left heart failure with a normal ejection fraction:

identification of different pathophysiologic mechanisms. J

Cardiac Fail. 2005; 11: 177-87.

6. Obokata M, Reddy YN, Pislaru SV, Melenovsky V, Borlaug

BA. Evidence supporting the existence of a distinct obese

phenotype of heart failure with pre-served ejection fraction.

Circulation 2017; 136: 6.

7. Kai H, Kuwahara F, Tokuda K, Imaizumi T. Diastolic

dysfunction in hypertensive hearts: roles of perivascular

inflammation and reactive myocardial fibrosis. Hypertens

Res. 2005;  28: 483-490.

8. Zile MR, Baicu CF, Ikonomidis JS, et al. Myocardial stiffness

in patients with heart failure and a pre-served ejection

fraction: contributions of collagen and titin. Circulation  2015;

135: 1247-59.

9. Madhok V, Falk G, Rogers A, Struthers AD, Sullivan FM,

Fahey T. The accuracy of symptoms, signs and diagnostic

tests in the diagnosis of left ventricular dysfunction in primary

care: a   diagnostic accuracy systematic review. BMC Fam

Pract. 2008; 9: 56.

10. McKee PA, Castelli WP, McNamara PM, Kannel WB. The

natural history of congestive heart  failure: the Framingham

study. N Engl J Med. 1971;  285(26): 1441-6.

11. Roalfe AK, Mant J, Doust JA, et al. Development and initial

validation of a simple clinical decision tool to predict the

presence of heart failure in primary care: the MICE (Male,

Infarction, Crepitations, Edema) rule. Eur J Heart Fail. 2012;

14(9): 1000-8.

12. National Institute for Clinical Excellence Chronic heart failure:

management of chronic heart failure in adults in primary

and secondary care [CG108] (2010).



Journal of the Ceylon College of Physicians

Review

110

13. Shah S J, Katz DH, Selvaraj S, et al. Phenomapping for novel

classification of heart failure with preserved ejection

fraction. Circulation 2015; 131: 269-79.

14. Kao DP, Lewsy DJ, Anand IS, et al. Characterization of

subgroups of heart failure patients with preserved ejection

fraction with possible implications for prognosis and

treatment response. Eur. J. Heart Fail. 2015; 17: 925-35.

15. Bishu K, Redfield MM. Acute heart failure with preserved

ejection fraction: Unique patient  characteristics and targets

for therapy. Curr Heart Fail Rep. 2013; 10(3): 190-97.

16. Maisel A, Mueller C, Adams K, et al. State of the art: using

natriuretic peptid levels in clinical  practice. Eur J Heart Fail.

2008; 10: 824-39.

17. Madamanchi C, Alhosaini H, Sumida A, Runge MS. Obesity

and natriuretic peptides, BNP and  NT-proBNP: Mechanisms

and diagnostic implications for heart failure. Int J Cardiol.

2014; 176: 611-17.

18. Paulus WJ, Tschöpe C, Sanderson JE, et al. How to diagnose

diastolic heart failure: a consensus statement on the

diagnosis of heart failure with normal left ventricular ejection

fraction by the heart failure and echocardiography

associations of the European Society of Cardiology. Eur

Heart J. 2007; 28: 2539-50.

19. Reddy YN, Carter RE, Obokata M, Redfield MM, Borlaug BA.

A Simple, Evidence-Based Approach to Help Guide Diagnosis

of Heart Failure with Preserved Ejection Fraction.

Circulation 2018; 138: 861-70.

20. Kelly JP, Mentz RJ, Mebazaa A, et al. Patient selection in

heart failure with preserved ejection fraction in clinical

trials. J Am Coll Cardiol. 2015; 65: 1668-82.

21. Tsuji K, Sakata Y, Nochioka K, et al. Characterization of

heart failure patients with mid-range left ventricular ejection

fraction – a report from the CHART-2 Study. Eur J Heart

Fail. 2017. https://doi.org/10.1002/ejhf.807

 22. Faris RF, Flather M, Purcell H, Poole-Wilson PA, Coats AJ.

Diuretics for heart failure. Cochrane Database Syst Rev.

2012;  (2): CD003838.

23. Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA

guideline for the management of  heart failure: a report of

the American College of Cardiology Foundation/American

Heart  Association Task Force on Practice Guidelines. J Am

Coll Cardiol. 2013; 62(16): e147-e

24. Heart failure with preserved ejection fraction: from

mechanisms to therapies. Carolyn S P Lam, Adriaan A Voors,

Rudolf A de Boer, Scott D Solomon, Dirk J van Veldhuisen.

European Heart Journal 2018; 39 (30): 2780-92.

25. Hwang SJ, Melenovsky V, Borlaug BA. Implications of

coronary artery disease in heart failure with preserved

ejection fraction. J Am Coll Cardiol. 2014;  63(25):

2817-27.

26. Pitt B, Pfeffer MA, Assmann SF et al. Spironolactone for

heart failure with preserved ejection fraction. N Engl J Med.

2014;  370: 1383- 92.

27. Beckett NS, Peters R, Fletcher AE, et al. Treatment of

hypertension in patients 80 years of age or  older. N Engl J

Med. 2008; 358: 1887- 98.

28. van Vark LC, Bertrand M, Akkerhuis KM et al. Angiotensin-

converting enzyme inhibitors reduce mortality in

hypertension: a meta-analysis of randomized clinical trials

of renin angiotensin-aldosterone system inhibitors involving

158,998 patients. Eur Heart J. 2012; 33: 2088-97.


