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Abstract
Globally, heart failure with preserved ejection fraction (HFpEF) is quickly becoming the dominant 

form of heart failure (HF) in ageing populations. However, there are still multiple gaps and challenges 
in making a firm diagnosis of HFpEF in many low-to-middle income Asian countries. In response to 
this unmet need, the Malaysian HFpEF Working Group (MY-HPWG) gathered and reviewed evidence 
surrounding the use of different diagnostic modalities indicated for patients with HFpEF to identify 
diagnostic tools that could be conveniently accessed across different healthcare settings. As a result, 
five recommendation statements were proposed and an accompanying algorithm was developed, 
with the aim of improving the diagnostic rate of HFpEF. The MY-HPWG recommends using more 
easily accessible and non-invasive tools, such as natriuretic peptide (NP) biomarkers and basic 
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pathway of the disease—remains challenging in 
resource-limited settings (1). It is thus important 
to develop localised screening recommendations 
that take into consideration available resources 
in different healthcare settings to improve the 
efficiency of patient diagnosis (1).

In response to this unmet need, the 
Malaysia HFpEF Working Group (MY-HPWG) 
was convened to collate and review evidence 
surrounding the use of different diagnostic 
modalities indicated for patients with HF, with 
the aim of identifying diagnostic tools that 
could be conveniently accessed across different 
healthcare settings. To improve the diagnostic 
rate of patients at risk of HFpEF who are 
managed by primary care providers (PCPs), 
the MY-HPWG proposed five recommendation 
statements to facilitate the early diagnosis 
of patients seen at primary and secondary 
healthcare facilities, and to encourage early 
referral of patients suspected of HFpEF to 
tertiary care. An accompanying algorithm was 
also developed to succinctly present the key 
message of the recommendations (Figure 1). The 
recommendations presented in this paper are 
the opinion of the MY-HPWG based on current 
clinical evidence and are not meant to replace the 
use of any official clinical practice guidelines.

Methods

The MY-HPWG, formed to promote quality 
management of HFpEF in Malaysia, comprises 
nine cardiologists and one internal medicine 
specialist; all of whom have special interest in 
HF. Additionally, among the cardiologists, two 
of them have special interest in interventional 
cardiology, one in heart transplant, one in 
imaging and one in device therapy. These experts 
from public, private and university hospitals in 
Malaysia, were tasked with reviewing current 
literature on the management of HFpEF 
(i.e. focusing on the diagnosis of the condition) 
and synthesising a set of recommendation 
statements based on collated evidence to guide 
the diagnosis and referral of patients with 
HFpEF seen at different healthcare levels in the 
country.

Introduction

Heart failure (HF) is a debilitating 
syndrome that causes reduced functional 
capacity and quality of life, disability, recurrent 
hospitalisation and premature mortality; 
notably, patients with HF often need increasingly 
intensive care with the deterioration of their 
condition (1, 2). It has been estimated that 
> 38 million people worldwide have HF, and 
the prevalence of HF in the Asia Pacific region 
ranged from 0.3% to 6.7% (3–5). The total 
burden of HF—including the utility of healthcare 
resources and socioeconomic impact—is 
significant (6); in 2012, approximately USD108 
billion per annum was spent on HF globally and 
this figure is expected to increase substantially in 
the coming decades (7). 

Heart failure with preserved ejection 
fraction (HFpEF), a subset of HF, is quickly 
becoming the dominant form of HF in ageing 
populations worldwide (8). According to a 
prospective multinational study of patients 
with HFpEF who were enrolled into the Asian 
Sudden Cardiac Death in Heart Failure (ASIAN-
HF) registry, Asian patients with HFpEF were 
younger and leaner (i.e. with more than one-
third being less than 65 years old and only 
one-fifth being obese) compared with their 
Western counterparts; however, they carried a 
high comorbidity burden, with 70% of patients 
presenting with at least two comorbidities such 
as hypertension, anaemia and chronic kidney 
disease (CKD), among others (8). 

At present, there are still multiple gaps 
and challenges in the management of patients 
with HFpEF in many low-to-middle income 
Asian countries, including Malaysia (5, 9, 
10). Most national-level disease management 
guidelines in these countries have been adapted 
from American or European international 
guidelines, focusing mainly on the management 
of comorbidities and may not address the specific 
needs of the local healthcare system (5, 6). While 
it has long been accepted that early intervention 
and subsequent optimisation of treatment in HF 
lead to improved patient outcomes, the diagnosis 
of HFpEF—the first step in the management 

echocardiogram (ECHO), to ensure timely HFpEF diagnosis in the primary and secondary care settings, 
and prompt referral to a tertiary care centre for more comprehensive assessments in uncertain cases.

Keywords: heart failure with preserved ejection fraction, diagnosis, natriuretic peptide, echocardiography, 
cardiac function
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Figure 1. Recommended diagnostic and referral pathway for patients with HFpEF
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Signs and symptoms of heart failure

Patients with HF may exhibit nonspecific 
signs and symptoms (Table 1), thereby 
complicating its diagnosis (5, 11–13). Notably, 
many patients with limited exercise capacity and 
fatigue have normal ejection fraction (EF) on 
echocardiography (14). On physical examination, 
features that are more specific for HF include 
elevated jugular venous pressure (JVP) and the 
presence of third heart sound (S3) (5, 11, 13). 

However, it may be difficult to detect these 
signs and symptoms in obese individuals (15), 
older adults (16), and patients with chronic 
obstructive pulmonary disease (COPD) (17). 
A prospective analysis showed that patients 
with HF and higher BMI were less likely to 
have documented pulmonary crepitations and 
visible elevation of JVP (15). In older patients 
(mean age, 82 years) presenting to geriatric 
outpatient clinics with suspected HF, nocturnal 
dyspnoea, absence of wheezing, loss of appetite, 
and lower BMI were independently associated 
with HF (16). Additionally, both HF and COPD 
are common in the elderly and share similar 
signs and symptoms (17). A cross-sectional 
diagnostic study also revealed that unrecognised 
HF is common among patients with stable COPD 
and symptoms of dyspnoea or fatigue with 
exercise (18).

Demographics and comorbidities

Patients who are likely to have HFpEF 
include those with typical demographics (older 
age and female sex) and comorbid illnesses 
(Table 2) (19–21). Similarly, a recently published 
study of patients with HFpEF (N = 1,204) 
enrolled in the ASIAN-HF registry showed that 
70% of patients with HFpEF had a least two 
comorbidities, most commonly hypertension, 
followed by anaemia, CKD, diabetes mellitus 
(DM), coronary artery disease (CAD), atrial 
fibrillation (AF) and obesity (8). 

The MY-HPWG performed a literature 
review using PubMed (https://pubmed.ncbi.
nlm.nih.gov/) and Google Scholar (https://
scholar.google.com/) to appraise the value of 
different diagnostic modalities in diagnosing 
HFpEF. Relevant studies published between 
2004 and 2021 were identified using these 
search terms: HF, HFpEF, diagnosis, natriuretic 
peptide (NP), echocardiogram (ECHO) and 
cardiac function. The search results were then 
screened for relevance based on the following 
criteria: i) evidence-based diagnosis of HF/
HFpEF; ii) availability of systematic review, 
meta-analysis or randomised controlled trial and 
iii) studies of Asian or Malaysian populations.

Subsequently, three expert meetings were 
convened between September 2020 and June 
2021. During the first two meetings, the experts 
scrutinised the collated data and synthesised 
unique recommendation statements based on 
evidence distilled from the literature. A set of five 
recommendation statements on the diagnosis 
and referral pathway that apply to patients with 
HFpEF in Malaysia was proposed. These were 
discussed and debated extensively during the 
third expert meeting. The final recommendation 
statements were unanimously approved and 
accepted by the MY-HPWG. Meanwhile, an 
algorithm that reflects the key message of the 
recommendation statements was also developed 
concurrently to elucidate the working group’s 
recommended diagnostic and referral pathway 
for patients with HFpEF (Figure 1).

Recommendations

Recommendation 1: Recognising Heart Failure 
in High-Risk Patients

Patients with risk factors presenting with 
signs and/or symptoms of HF should undergo 
a detailed medical history review and physical 
examination to ascertain their risk of HF.

Table 1. Symptoms and signs typical of HF (5, 11–13) 

 Typical symptoms More specific signs

• Dyspnoea

• Orthopnoea

• Paroxysmal nocturnal dyspnoea 

• Peripheral leg swelling

• Reduction in effort tolerance

• Fatigue 

• Elevated jugular venous pressure

• Hepatojugular reflux

• Presence of third heart sound 

• Pulmonary crepitations

• Hepatomegaly

• Peripheral oedema

https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://scholar.google.com/
https://scholar.google.com/
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Recommendation 2: Essential Initial 
Investigations

Patients suspected of having 
HF should undergo a standard set of 
assessments, comprising chest X-ray (CXR), 
electrocardiogram (ECG) and laboratory tests, to 
establish a provisional diagnosis of HF.

Utility of standard initial diagnostic 
work-up

The scope of initial diagnostic work-up 
should consider the availability of resources 
in different healthcare settings (26). Access 
to echocardiography services in primary and 
secondary care settings is often limited by the 
availability of ECHO and appropriately trained 
personnel. Therefore, simple, non-invasive and 
less expensive diagnostic procedures, such as 
standard laboratory tests, CXR and ECG, are 
more practical for routine patient evaluation in 
these settings (26). These tests are performed to 
identify potentially reversible/treatable cause(s) 
of HF, other aetiologies and comorbidities 
associated with HF, as well as to evaluate 
the patient’s suitability for specific therapies 
(Figure 2) (5, 11–13, 27–31). 

Recommendation 3: Combining Natriuretic 
Peptide and Echocardiography to Guide the 
Diagnosis of Heart Failure

Patients suspected of HF should proceed 
to additional investigations to confirm their 
diagnosis with NP measurement and ECHO 
examination.

Natriuretic peptides: Brain natriuretic 
peptide and N-terminal pro-B natriuretic 
peptide 

The use of blood test to measure plasma 
levels of NPs that is simple and easy to interpret 
has tremendous clinical significance in many 
clinical settings (32, 33), especially when HF 

In a Dutch study aimed at screening older 
patients aged > 60 years old at risk of HF due 
to type 2 DM (N = 581), approximately 32% of 
patients were found to have previously unknown 
HF; up to 88% of these patients had HFpEF, 
while the rest had HF with reduced ejection 
fraction (HFrEF) (22). Therefore, patients who 
have at least one element each from Tables 1 
and 2 should be actively screened for HF and 
specifically, HFpEF.

Identification of patients at risk of HF at 
all levels of care

Patients with HF often present first 
in primary care. A population-based study 
conducted in Canada revealed that more 
patients with HF were diagnosed in outpatient 
than in a hospital setting (45.7% versus 36.6%) 
over a period of 9 years (23), highlighting the 
critical role that all healthcare providers, at 
different levels, play in identifying patients 
at risk of HF. The current Malaysian clinical 
practice guidelines (CPG) on HF management 
recommend a shared care model between 
the hospital (secondary and tertiary) and the 
community (5). In particular, PCPs play a vital 
role in identifying individuals with HF via 
thorough history taking and investigations of 
HF signs and symptoms (24). Identification 
and diagnosis of HF in primary care is 
supported by several international guidelines 
(11, 13), recommending minimum standards of 
investigation. Nonetheless, a recent study in the 
UK demonstrated that limited access to ECHO 
complicates the diagnosis of HF in the primary 
care (25). Therefore, PCPs would benefit from 
a simple and reliable diagnostic algorithm that 
can be used to facilitate timely diagnosis and 
intervention.

Table 2. Risk factors and comorbidities associated with HFpEF in symptomatic patients (8, 19–21)

Risk factors Comorbidities

• Older age (aged > 60 years old)

• Female 

• Obesity (BMI ≥ 27.5 kg/m2)

• Smoking

• Alcohol use

• Long-standing hypertension

• Diabetes mellitus

• Coronary artery disease

• Atrial fibrillation

• Chronic obstructive pulmonary disease

• Chronic kidney disease 

• Anaemia
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• Recommended laboratory tests include full blood count, electrolyte levels, fasting blood glucose 
and HbA1c levels, renal function test (serum urea and creatinine levels), and NP levels (if available). 
Additionally, liver and thyroid function tests should also be conducted. Other laboratory tests—
including serum ferritin concentration and transferrin saturation—may be considered in patients 
with HF to identify other comorbid conditions.

Standard laboratory tests (13)

• Various clinical guidelines for the diagnosis of HF recommend incorporating a 12-lead ECG as 
part of the initial investigation for screening HF. A 12-lead ECG is useful to assess heart rate 
and rhythm; QRS morphology, duration and voltage; as well as evidence of ischaemia, LVH and 
arrhythmias. ECGs are particularly useful to detect possible causes and consequences of HF, such 
as AF. Notably, in a study of 429 patients with AF and dyspnoea, approximately 96% of them had 
HFpEF. 

• A systematic review and meta-analysis assessing the value of 12-lead ECG and CXR across all 
settings (i.e., primary care, referral to secondary care and acute settings) revealed that a completely 
normal ECG finding in patients with dyspnoea could help rule out the diagnosis of HF. However, 
the presence of any abnormalities on ECG does not confirm its diagnosis. The study reported that 
an abnormal ECG had an estimated sensitivity of 68% and a specificity of 83% in diagnosing HF. 
Another systematic review and meta-analysis involving adult patients with dyspnoea presenting 
to the ED revealed that an abnormal ECG had an estimated sensitivity of 50% and a specificity of 
78% in identifying HF.

Electrocardiography (5, 11–13, 26–29) 

• CXR is a less expensive and readily available tool that should be routinely used in all patients with 
acute dyspnoea. A CXR is useful in identifying pulmonary causes of dyspnoea (e.g., pneumonia, 
pneumothorax and pulmonary mass)  and/or demonstrating features of HF (e.g., pulmonary 
venous congestion, pleural effusion, interstitial or alveolar oedema, and cardiomegaly).

• An abnormal CXR is moderately helpful in identifying HF in patients with dyspnoea, but a normal 
CXR does not exclude a diagnosis of HF. The estimated sensitivity and specificity of detecting any 
HF signs on CXR was 68% and 83%, respectively. In particular, CXR is more helpful in identifying 
pulmonary congestion or oedema among patients with suspected HF in the acute setting than 
the non-acute setting. Nonetheless, a secondary analysis of the ADHERE study involving 85,376 
patients with HF diagnosis at ED admission demonstrated that almost 20% of ED patients with 
acute decompensated HF had no signs of congestion on CXR. 

• A secondary analysis of the EPICA registry of 1,058 adult Portuguese patients suspected of HF 
in a primary care setting showed that cardiomegaly was the most sensitive radiological feature 
in predicting HF diagnosis, with an estimated sensitivity of 54% and a specificity of 79%. 
Nevertheless, cardiomegaly was present in only approximately half of the patients; notably, 
there was a higher prevalence of cardiomegaly in patients with HFrEF than those with HFpEF. 
Therefore, various clinical guidelines recommend that all patients with suspected HF should 
undergo further investigation.

Chest radiography (5, 11–13, 30–31)

Notes: ADHERE = Acute Decompensated Heart Failure National Registry; AF = atrial fibrillation; CXR = chest 
X-ray; ECG = electrocardiogram; ED = emergency department; EPICA = Epidemiology of Heart Failure and 
Learning; HbA1c = haemoglobin A1c; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart 
failure with reduced ejection fraction; NP = natriuretic peptide

Figure 2. Standard initial diagnostic work-up for routine patient evaluation
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(BNP) and N-terminal pro-B natriuretic peptide 
(NT-proBNP) to rule out HF is summarised in 
Table 3 (13).

Interpretation of natriuretic 
peptide levels

Patients with normal plasma NP 
concentrations are unlikely to have HF; in 
contrast, higher plasma NP concentration 
increases the likelihood that dyspnoea is due 
to HF (34). Nonetheless, while plasma NP 
concentrations are usually elevated in most 
cases of HF, clinicians should be cognisant that 
elevated plasma NP concentrations have been 
reported in a range of cardiac and non-cardiac 
causes (Table 4) (12, 13). 

Several studies have shown that NP levels 
are affected by several factors, such as age (35), 
obesity (15), AF (36) and renal function (37). 
NP level increases with increasing age, with or 
without cardiac comorbidities. A study of 5,508 
patients with HF presented at non-acute setting 
showed that the use of age-stratified NT-proBNP 
thresholds improved its diagnostic performance 

diagnosis is uncertain and ECHO is unavailable. 
The determination of plasma NP concentrations 
enables the selection of patients who should 
undergo a confirmatory ECHO and allows 
reasonable exclusion of the initial suspected 
HF diagnosis in others (34). As such, various 
clinical guidelines recommend measuring NPs 
in all patients suspected of HF to facilitate 
early diagnosis and risk stratification of HF (5, 
11–13). Several studies have demonstrated the 
diagnostic value of NPs (when used alongside a 
routine history, clinical examination and initial 
diagnostic investigations) in facilitating the 
clinical diagnosis of HF (32, 33).

Owing to the high negative predictive value 
(NPV) but lower positive predictive values in 
both acute and non-acute settings, the use of NPs 
is recommended to exclude HF diagnosis, but 
not to confirm the presence of HF (13). The 2021 
consensus statement of Heart Failure Society of 
America (HFA)/European Society of Cardiology 
(ESC) and Japanese Heart Failure Society, and 
2021 ESC guideline recommended upper limit 
of normal (ULN) for brain natriuretic peptide 

Table 3. Definition of HF as per NP measurement (13)

Acute setting (ULN) Non-acute setting (ULN)

BNPa (pg/mL) 100 35

NT-proBNPa (pg/mL) 300 125

Notes: a = Up to 20% of patients with invasively proven HF with preserved ejection fraction have NPs 
below diagnostic thresholds, particularly in the presence of obesity. BNP = brain natriuretic peptide; 
NT-proBNP = N-terminal pro-B natriuretic peptide

Table 4. Selected causes of elevated natriuretic peptide concentrations (12, 13)

Cardiac causes Non-cardiac causes

• Heart failure, including right ventricle syndrome

• Acute coronary syndromes

• Pulmonary embolism

• Myocarditis

• Left ventricular hypertrophy

• Hypertrophic or restrictive cardiomyopathy

• Valvular heart disease

• Congenital heart disease

• Atrial and ventricular tachyarrhythmias

• Heart contusion

• Cardioversion, implantable cardioverter-defibrillator 
shock

• Surgical procedures involving the heart

• Advanced age

• Anaemia

• Ischaemic stroke

• Subarachnoid haemorrhage

• Renal failure

• Liver dysfunction, mainly liver cirrhosis with ascites

• Pulmonary: Chronic obstructive pulmonary disease, 
pulmonary hypertension

• Critical illness

• Severe burns

• Severe infections, including pneumonia and sepsis

• Paraneoplastic syndrome

• Severe metabolic and hormone abnormalities 
(e.g. thyrotoxicosis and diabetic ketosis)
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detection of plasma NP concentration (43). 
Consequently, this could lead to a quicker 
investigation of dyspnoea, timely referral and 
early treatment initiation (44). The diagnostic 
accuracy of BNP and NT-proBNP POCT in 
primary and ED settings has been evaluated in 
a recently published meta-analysis (44). The 
study reported that NT-proBNP POCT might be 
more appropriate to exclude HF in the primary 
care setting, with an estimated sensitivity of 99% 
and a specificity of 60% at 125 pg/mL (44). In 
ambulatory care settings, the estimated pooled 
sensitivity of BNP POCT at 100 pg/mL was 95%, 
with a specificity of 64%. 

Echocardiography

ECHO is the most useful tool to establish 
the diagnosis of HF. An ECHO machine can 
be used to assess at least the left ventricular 
ejection fraction (LVEF) of patients suspected of 
HF unless all risk factors (Table 2) are absent or 
negative (14).

While LVEF measurement may be 
influenced by several factors (i.e. imaging 
modality, calculation method and operator 
factors) (45, 46), it is a commonly used 
parameter to classify HF and has a consistent 
predictor of clinical outcomes in HF (45). The 
2019 Malaysian CPG on the Management of HF 
categorised HF into HFrEF, where LVEF ≤ 40%; 
HFmrEF (defined by the 2021 ESC guideline as 
HF with mildly-reduced EF), where LVEF 41%–
49%; and HFpEF, where LVEF ≥ 50% (5). It is 
clinically important to distinguish between these 
diagnoses because their underlying aetiologies, 
demographics, comorbidities and response to 
therapies differ (47). Nonetheless, a growing 
body of literature suggests that standard therapy 
for HFrEF may be effective in selected patients 
with HFmrEF (48, 49).

In addition to measuring LVEF, clinical 
judgement and overall assessment of individual 
patient is important in the management of HF. 
A large clinical dataset of patients with LVEF 
in the USA (N = 203,135 patients) showed 
that deviation of LVEF below 60%–65% was 
associated with poorer survival irrespective 
of age, sex or presence of other relevant 
comorbidities, such as HF; importantly, similar 
trends were observed for HF patients in both 
the inpatient and outpatient settings (50). 
Another large cohort of patients with LVEF in 
Australia (N = 490,155) reported that an LVEF of 
60%–64.9% was associated with greater risk of 
cardiovascular-related mortality in women than 

considerably over the standard values (35). On 
the other hand, NP levels are lower in obese 
individuals with or without HF (15). In order 
to make an accurate diagnosis in this group of 
patients, the established cut-off levels of NPs 
should be lowered by up to 50% (34).

The presence of AF impairs the diagnostic 
performance of NPs. It is well established that 
AF is associated with higher concentrations 
of NPs; these levels may exceed the threshold 
for ‘HF’ even in the absence of further clinical 
support for HF diagnosis (34). The analysis 
of the Biomarkers in Acute Heart Failure 
(BACH) trial showed that AF was associated 
with increased plasma NP concentration, even 
among patients without HF (36). Notably, the 
cut-off value for NT-proBNP was up to three 
times higher in patients with AF compared 
with those without AF in major HFpEF clinical 
studies like the PARAGON-HF and EMPEROR-
PRESERVED trials (38, 39). According to the 
2021 ESC guidelines, the ULN in patients with 
AF are 105 pg/mL for BNP and 365 pg/mL for  
NT-proBNP, respectively (13). 

Similarly, NT-proBNP levels are also 
affected in patients with renal dysfunction. The 
estimated glomerular filtration rate (eGFR) 
is inversely correlated with NT-proBNP level 
(37); therefore raising the NT-proBNP cut-off 
value may be necessary to ensure diagnostic 
accuracy in detecting HF when eGFR is less than  
60 mL/min/1.73 m2 (34). Nevertheless, given the 
strong correlation between renal dysfunction and 
age, no additional adjustment is necessary for 
NT-proBNP after using age-adjusted rule-in cut-
off values (34). 

Of note, a cross-sectional analysis of 
633 patients with HF revealed that the BNP 
level was lower for HFpEF than for HFrEF  
(93 pg/mL versus 266 pg/mL) (40). Compared 
with the NP cut-off thresholds in existing 
guidelines, about 18%–29% of patients with 
HFpEF have normal NP levels (41, 42) and will 
be missed, highlighting the limitation to the use 
of BNP in excluding the outpatient diagnosis 
of HFpEF. Moreover, BNP level is also affected 
by the direct inhibitory effect of sacubitril/
valsartan on neprilysin. Hence, in patients taking 
sacubitril/valsartan, NT-proBNP is the preferred 
biomarker to assess the severity of HF and 
monitor disease progression (34).

Utility of natriuretic peptide assays

The introduction of point-of-care testing 
(POCT) devices allows for rapid and robust 
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At the tertiary care level, a standard ECHO 
to assess changes in the left ventricular (LV)/left 
atrial (LA) size or volume and diastolic function 
is recommended for patients with uncertain 
HFpEF diagnosis (14). A diagnosis of HFpEF 
can be confirmed if investigation results meet 
the following echocardiographic criteria: LVEF 
≥ 50% within 72 h of the clinical event; LVH 
(increased LV wall thickness) or LA enlargement 
(LA size or volume); and diastolic dysfunction if 
E/e’ ≥ 13 and the mean e’ septal and lateral wall 
< 9 cm/s, E/A ≥ 2 or tricuspid regurgitation (TR) 
velocity > 2.8 m/s (5, 13, 59). 

The importance of determining a patient’s 
diastolic function is highlighted in a retrospective 
analysis of patients with HFpEF (28). The study 
demonstrated that the respective univariable 
sensitivity and specificity of an E/e’ ratio > 9 for 
HFpEF diagnosis were 78% and 59%, compared 
with 46% and 86% for E/e’ > 13 (14, 28). 

Comprehensive echocardiogram

In some cases, a standard ECHO may still 
give inconclusive results and more detailed 
echocardiographic measurements are required 
(14). A comprehensive ECHO is recommended 
owing to its ability to report a patient’s cardiac 
functional and structural changes more 
accurately (60, 61). 

Primarily, the left atrial volume index 
(LAVI)—maximal volume of the LA, measured at 
end-systole from biplane or three-dimensional 
images, indexed to body surface area (BSA)—
should be determined as it is indirectly 
correlated to LV filling pressure; a marked 
feature of HFpEF (14). It is also a better marker 
of chronic LA remodelling than either LA area or 
diameter (14). A LAVI of > 34 mL/m2 is one of 
the criteria to diagnose HFpEF (5).

Additionally, changes in the left ventricle 
should be further assessed using relative wall 
thickness (RWT) and left ventricular mass index 
(LVMI) normalised to a patient’s BSA or height. 
According to the Malaysian CPG (5), an LVMI 
> 115 g/m2 for men and > 95 g/m2 for women 
indicate HFpEF, while the ESC categorised LV 
changes into four different groups (Figure 3) 
(14, 52). The I-PRESERVE echocardiographic 
substudy demonstrated the significance of 
obtaining these values—more than half of the 
study population (N = 745) had either LVH or 
LV concentric remodelling when LVMI and RWT 
were measured (62).

men (hazard ratio [HR] = 1.33; 95% confidence 
interval [CI]: 1.16, 1.52; P < 0.001) (51). The 
American Society of Echocardiography (ASE) 
and European Association of Cardiovascular 
Imaging (EACVI) estimate normal LVEF at 
62 ± 5% in men and 64 ± 5% in women (52); 
nonetheless, what constitutes as a ‘normal range’ 
is also influenced by age and ethnicity (53).

In the ED, focused cardiac ultrasound 
(FOCUS) has become an indispensable tool to 
facilitate the diagnostic evaluation of patients 
suspected of HF. The ASE and American College 
of Emergency Physicians support the use of 
FOCUS to primarily assess pericardial effusion, 
right ventricular enlargement, global cardiac 
systolic function and volume status (54). A recent 
study revealed that resident ED physicians could 
perform FOCUS (on several parameters, such 
as LVEF, pericardial effusion, right ventricle 
[RV] pressure overload, regional wall motion 
abnormalities and RV enlargement) after 
attending several workshops. The procedure 
yielded comparable quality to traditional ECHO 
performed by cardiologists (55). Notably, the 
high NPV of resident-performed FOCUS can be 
used as a rule-out test in identifying pericardial 
effusion, abnormal size and pressure in the RV, 
cardiac wall motion abnormalities and LVEF 
(55). 

Therefore, FOCUS performed in the ED 
setting could serve as an objective, rapid and 
non-invasive tool in assessing patients suspected 
of HF, especially when cardiologists and ECHO 
are not readily available.

Recommendation 4: Confirming the Diagnosis 
of Heart Failure with Preserved Ejection 
Fraction

Patients with uncertain HFpEF diagnosis 
should be referred to tertiary care for standard/
comprehensive echocardiography and/or further 
investigations.

Standard echocardiogram

As specified in the 2021 ESC guideline, 
the criteria for HFpEF diagnosis include the 
presence of typical signs and symptoms, a 
preserved EF (LVEF ≥ 50%), elevated levels 
of BNP (≥ 35 pg/mL) and/or NT-proBNP  
(≥ 125 pg/mL), as well as objective evidence of 
cardiac functional and structural alterations 
which are consistent with HF (56). However, 
investigative tools to determine such values 
may not be readily available in the primary or 
secondary care setting and referral to a higher 
level of care is often required (26, 57, 58). 
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may not be universally required for the diagnosis 
and evaluation of HFpEF. In selected patients, 
it can be useful in determining cardiac filling 
pressure at rest and on exercise—an elevated 
LV filling pressure at rest (LV end-diastolic 
pressure ≥ 16 mmHg; pulmonary capillary wedge 
pressure ≥ 15 mmHg) points to a diagnosis 
of HFpEF (14, 56, 61, 63). However, if these 
thresholds are not met, assessment of exercise 
haemodynamics should be conducted (5, 13). 
This is reflected by the results of a recent study 
where 45% out of 267 patients had normal filling 
pressures at rest, but elevated filling pressures 
were detected during invasive haemodynamic 
exercise testing (56, 61). In a study to determine 
the characteristic of right heart dysfunction in 
HFpEF, right ventricular dysfunction was found 
to be the strongest predictor of death (HR = 2.4; 
95% CI: 1.6, 2.6; P < 0.0001) (67). 

Information about filling pressure also 
helps to ascertain the severity of the disease 
and subsequently, the treatment response. 
Although cardiac catheterisation remains the 
gold standard to determine filling pressure 
owing to its high accuracy that supports early 
patient diagnosis, it is impractical for all patients 
presenting with dyspnoea and suspicion of HF to 
undergo such an invasive procedure (14, 56, 61, 
63). Consequently, there is a continuing search 
for non-invasive markers of elevated LV filling 
pressure.

Final aetiology

HFpEF is a heterogeneous condition 
with various underlying aetiologies and 
pathophysiological abnormalities—both 
cardiovascular and non-cardiovascular. 
Identifying the final aetiology of HFpEF should 
be part of the diagnostic workup as it allows 
for the establishment of a possible specific, 
secondary cause of HFpEF or alternative 
explanations (13, 56).

Aetiological workup may include a standard 
exercise stress test that could detect myocardial 
ischaemia, an abnormal blood pressure response 
to exercise, chronotropic incompetence, or 
supraventricular and ventricular arrhythmias. 
The detection of these conditions could influence 
management strategies (14). Other more 
sophisticated tools for aetiological workup are 
listed in Table 5 (14, 68–73). Identifying the 
underlying aetiology in HFpEF not only offers 
specific therapeutic opportunities, but is also 
associated with the prognosis in HFpEF.

Elevation of filling pressure

Elevation of filling pressure is a hallmark 
feature of HFpEF and could lead to fluid 
retention and an expanded plasma volume (14, 
63, 64). A recent study found that 58% of the 
study population who had normal BNP and 
resting pressure displayed an abnormal increase 
in left heart filling pressure with exercise, 
which is consistent with HFpEF (63, 65). In 
another retrospective analysis, 45% of patients 
with HFpEF demonstrated elevation in filling 
pressures only during exercise (early stage 
HFpEF) (28). These studies revealed an earlier 
or milder stage of HFpEF that is characterised 
by normal resting but abnormal exercise 
haemodynamics, thus suggesting the utility of 
haemodynamic exercise testing to identify this 
population of patients (65).

Stress echocardiogram and invasive 
haemodynamic measurements

Additional diagnostic investigations such as 
a stress ECHO may be considered if a diagnosis 
is still not established (56, 66). The role of stress 
ECHO in HFpEF diagnosis is supported by a 
pilot study in which 84.6% of patients suspected 
with HFpEF developed the condition during 
exercise. Notably, an E/e’ ratio > 15 during 
exercise, as detected by diastolic ECHO stress 
test, has a specificity of 86% in detection of 
HFpEF, albeit with a low sensitivity (45.5%). 
Nonetheless, when combined with TR velocity, 
a value of > 2.8 m/s during exercise provided a 
significant increase in the sensitivity of HFpEF 
detection (sensitivity 72.7%, specificity 79.5% 
and accuracy 78%) (66).

Furthermore, right or left heart 
catheterisation can also be performed although it 

Figure 3. Left ventricle changes categorised 
according to relative wall thickness and 
left ventricular mass index. Reprinted by 
permission of Oxford University Press (52)
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prompt initiation of appropriate therapy allow 
for treatment optimisation and will subsequently 
reduce the likelihood of disease progression, 
hospitalisation and risk of premature death (77, 
78). 

Patients with HFpEF often have multiple 
comorbidities which could affect a patient’s 
prognosis. Thus, the optimal management of 
comorbidities in HFpEF plays a key role in 
determining patients’ outcome. A systematic 
review of 29 randomised trials that investigated 
strategies to improve patient outcome found 
that specialised follow-up provided by 
multidisciplinary healthcare teams significantly 
reduced mortality rate (relative risks [RR] 
= 0.75; 95% CI: 0.59, 0.96) in patients with 
HF compared with regular telephone contact 
and follow-up by primary care practitioners 
alone (adjusted RR = 0.82; 95% CI: 0.54, 1.25) 
(80). Therefore, early referral to tertiary care 
intervention should be actively considered 
whenever appropriate/necessary to ensure 
optimal patient care (76).

Conclusion

There is an increasing awareness that 
HFpEF is a heterogenous disease with various 
phenotypes and comorbidities, making it 
difficult to establish a diagnosis based on 
the measurement of LVEF alone. As such, 
individually tailored approaches to disease 
diagnosis should be actively considered. The 
MY-HPWG recommends using more easily 
accessible and non-invasive tools, such as 
NP biomarkers and basic ECHO, to ensure 
timely HFpEF diagnosis in the primary and 
secondary care settings. Additionally, patients 
with uncertain diagnosis should be promptly 
referred to a tertiary care centre to undergo 
more comprehensive assessments and receive 
appropriate care.
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Recommendation 5: Timely Referral and 
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comorbidities, non-responders to treatment, or 
those in need of specialised/multidisciplinary 
care should be referred to tertiary care for 
optimal management.

Reasons for referral

An assessment by a specialist is often 
recommended to establish a HF diagnosis. In the 
real world, a large population-based cohort study 
found that patients with HFpEF were less likely 
to have a cardiologist as their primary physician 
and were also less likely to have had a cardiology 
consultation compared with patients with HFrEF 
even though both groups had similar rates of in-
hospital complications (20). 

Most published guidelines, including 
those from American Heart Association, ESC 
and National Institute for Health and Care 
Excellence, state that the diagnosis of HF should 
be timely and accurate (11–13); adherence 
to these guidelines is often associated with 
improved patient outcomes (74). However, a 
3-year observational study of clinical practice 
concluded that only one in five patients with 
HF was detected in a primary care consultation 
even though almost half of them presented 
with indicative symptoms in the year prior to 
their diagnosis (75). This observation suggests 
that expert knowledge is essential in making an 
accurate HF diagnosis (74), thus indicating the 
need to address the knowledge gap in primary 
and secondary care settings with a simplified 
diagnostic algorithm to guide diagnosis and 
ensure timely specialist referral.

The involvement of a cardiologist to confirm 
a HFpEF diagnosis is usually necessary owing to 
the need for a standard or comprehensive ECHO 
(56, 76). As such, patients with strong suspicion 
of HFpEF or uncertain HFpEF diagnosis should 
be referred to tertiary centres for further tests. 
Importantly, the effective management of HFpEF 
depends on early diagnosis of the disease (77). 
Timely detection of diastolic dysfunction and 
rare diseases – restrictive cardiomyopathies 
(including cardiac amyloidosis) and constrictive 
pericarditis – which often lead to HFpEF is 
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Additionally, the latter group of patients may 
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