RHYTEAN

Research in Heart Yield and Translational Medicine i W o Tl

dicine

Original Article

Comparing Left Atrial Strain and the HFA-PEFF Score in
Diagnosing Heart Failure with Preserved Ejection Fraction: A
Cross-Sectional Study

Hai Nguyen Ngoc Dang®% @, Thang Viet Luong?%*®, Bang Hai Ho®*®, Tien Anh Hoang®®, Anh Xuan Mai*®, Hung Minh Nguyen®

1 The Faculty of Medicine, Duy Tan University, Da Nang, Vietnam.

2 Menzies Institute for Medical Research, University of Tasmania, Hobart, Australia.
3 University of Medicine and Pharmacy, Hue University, Hue, Vietnam.

4 Cardiovascular Center, Hue Central Hospital, Hue, Vietnam.

5 Vietnam National Heart Institute, Bach Mai Hospital, Ha Noi, Vietnam.

* These authors contributed equally to this work.

Nguyen Ngoc Dang H, Viet Luong T, Hai Ho B, Anh Hoang T, Xuan Mai A, Minh Nguyen H.
Comparing Left Atrial Strain and the HFA-PEFF Score in Diagnosing Heart Failure with Preserved Ejection
Fraction: A Cross-Sectional Study. Res Heart Yield Transl Med 2025; 20(2): 105-115.

d https://doi.org/10.18502/jthc.v20i2.19706

Highlights

e  The LA strain demonstrates diagnostic efficacy comparable to the HFA-PEFF score in diagnosing HFpEF.
. Integrating LA strain indices into current guidelines could enhance future HFpEF diagnostics.

ABSTRACT

Received: 27 Jan. 2025 Backgro_und: Heart fgilur_e with preserved ejection fracti.on (HFpEF) has a high hospi.talizati(.)n
) rate. While recent guidelines recommend parameters like E/e’ and e’ velocity for diagnosis,
Revised: 25 Feb. 2025 : their accuracy remains limited. Left atrial (LA) strain is a potential diagnostic parameter, yet its
Accepted: 25 Mar. 2025 . role in the Vietnamese population is unclear. This study aims to evaluate LA strain’s diagnostic
. value in HFPEF among Vietnamese patients, exploring its relationship with established

parameters of left ventricle diastolic function.

Article info:

Methods: A cross-sectional study (15/04/2022 - 01/12/2023) included 49 patients with HFpEF
and 69 individuals without cardiac dysfunction. The study subjects were evaluated for LA
strain and HFA-PEFF score. Diagnostic criteria for HFpEF were based on the 2021 European
Society of Cardiology guidelines for diagnosing and treating acute and chronic heart failure.

Results: LA strain including LA reservoir (LASr), conduit (LAScd), and contractile (LASct)
functions, in the HFpEF group were 20.80% [13.30-26.50], 10.89+5.16%, and 9.08+6.18%,
respectively. The control group had corresponding LASr, LAScd, and LASct values of 34.45%
[31.14-38.07], 17.38+4.41%, and 17.33+5.72% (p<0.001). The area under the curve (AUC) for
LASr, LAScd, LAScr, and HFA-PEFF score to diagnose HFpEF was 0.852, 0.770, 0.778, and
0.890, respectively. Comparing the AUCs for diagnosing HFpEF between LASr and HFA-
PEFF score, no difference was found with p=0.419.

- Conclusion: LASr has a diagnostic value equivalent to the HFA-PEFF score in diagnosing
Cﬁfre:lilo'_f"d'”g Author: *  HFpEF and could be incorporated into the existing HFpEF diagnostic guidelines.
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Introduction

eart failure with preserved ejection
fraction (HFpEF) is defined as HF with
a left ventricular ejection fraction
(LVEF) of 50% or higher at diagnosis,
affecting approximately 32 million people
worldwide. Patients with HFpEF are hospitalized
about 1.4 times per year and have an annual
mortality rate of around 15%.! Left ventricular (LV)
diastolic dysfunction plays a fundamental role,
overarching in the pathophysiology of HFpEF.2

The 2016 recommendations by the American
Society of Echocardiography and the European
Association of Cardiovascular Imaging proposed
using parameters such as E/e’, septal and lateral €’
velocities, tricuspid regurgitation velocity (TRV),
and left atrial volume index (LAVI) to assess left
ventricular diastolic dysfunction and support the
diagnosis of HFpEF.® However, as reflected in the
2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure,
applying these parameters in clinical practice can
be challenging. The diagnostic process often
requires the integration of multiple indices, which
may complicate and limit the feasibility of routine
HFpEF assessment.*

Assessing left atrial (LA) function has recently
become critical in cardiac evaluation.® The LA
function encompasses three primary aspects:
blood storage (reservoir function), blood
conduction (conduit function), and ejection function
(contractile  function).5” Emerging evidence
indicates that HFpEF is partly driven by a global
inflammatory and fibrotic cardiomyopathy, which
affects not only the LV but also the LA. Chronically
elevated LV filling pressures contribute to LA
remodeling and dysfunction, with increased LA
pressure serving as a key pathophysiological
hallmark of HFpEF.28-1© Commonly used indices to
assess LA function include LAVI and LA size.
Increased LAVI is associated with prolonged
chronic LV/LA pressure overload. However, LA
size takes time to change, often significantly
dilating in later stages, making LAVI less sensitive
in the early stages.!!

LA strain is a novel echocardiographic
technique that provides a comprehensive
evaluation of reservoir, conduit, and contractile
functions. This method proves particularly valuable

when changes are subtle and challenging to detect
using conventional parameters such as LA
dimensions and LAVI.?2 While LA dimensions have
been previously utilized, the role of LA function as
a biomarker is increasingly under evaluation, both
independently and in conjunction with LA size. LA
strain serves as a tool to assess LA function and
can be measured throughout the cardiac cycle,
enabling a thorough and comprehensive evaluation

of LA reservoir, conduit, and contractile
functions.”11 Additionally, LA strain offers the
advantage of being a technigue mostly

independent of angle and less susceptible to
influences from mitral annulus calcification and
bundle branch block effects.13

Notably, impaired LA strain has been observed
in HFpEF patients, indicating its potential
diagnostic value.#'415 Studies conducted in the
United Kingdom and United States have
demonstrated the utility of LA strain in assessing
and diagnosing HFpEF.13.16 However, its role in the
Vietnamese population remains unexplored.
Therefore, this study aims to evaluate the
diagnostic role of LA strain in HFpEF among
Vietnamese individuals, contributing to a deeper
understanding of its applicability in clinical practice.

Methods
Study design, setting, and participants

The study was conducted in accordance with
the Declaration of Helsinki, and approved by The
Institutional Ethics Committee of Hue University of
Medicine and Pharmacy (Approval number:
H2022/034). During the period from 15/04/2022 to
01/12/2023, a cross-sectional study was
conducted. The study randomly selected 1014
adults aged 18 and above who visited the Hue
University Hospital for medical examinations. The
study participants were fully informed about the
benefits of participating in the research, and they
were only included in the study if they verbally
consented during the interview. A total of 118
subjects were included in the data analysis after
exclusions, comprising 49 individuals diagnosed
with HFpEF in the disease group, and 69
individuals without cardiac dysfunction in the
control group. The sampling process is detailed in
(Figure 1). Patients with HFpEF are evaluated
according to the standards of ESC in 2021:'7 (1)
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Symptoms of heart failure (pulmonary congestion
or systemic congestion); (2) Normal LV ejection
fraction LVEF=50%; (3) Objective evidence of
structural and/or functional cardiac abnormalities
consistent with LV diastolic dysfunction; (4) N-
Terminal pro-B-type natriuretic peptide (NT-
proBNP)=125 pg/mL. The four recommended
variables for identifying diastolic dysfunction and
their abnormal cutoff values are septal e'<7 cm/s or
lateral e'<10 cm/s, average E/e' ratio>14, LAVI>34
mL/m2, and TRV>2.8 m/s. If more than half of the
available parameters met these cutoff values, LV
diastolic dysfunction was considered present.
Exclusion criteria included patients who declined
participation, severe valvular heart disease, heart
failure with EF<50%, and arrhythmias. Patients
with unclear echocardiography images or images
lacking clear visualization of the myocardial
endocardial layer were also excluded from the
study. The control group comprised 69 healthy
adults undergoing health screening with no history
of heart failure.

Randomly selected
visits (n=1014)

Excluded (n=429)

»| *Missing data (n=196)

+ Not meeting inclusion criteria (n=214)
* Declined to participate (n=19)

Imaging analysis
(n=585)

Unable to calculate the
HFA-PEFF (n=340)

Unable to analyze the
left atrial strain (n=127)

Included in study
(n=118)

v

Control group (n=69) HFpEF group (n=49)

Figure 1. Flowchart illustrating the sample selection and
exclusion process.

Clinical data collection, laboratory
tests, and transthoracic echocardio-
graphy

The clinical data collected included personal
and family medical histories and clinical variables
obtained through direct interviews and medical
records. NT-proBNP levels were measured using a
Cobas 8000 analyzer.

Echocardiographic assessments were
performed using the Philips Affiniti 70 ultrasound

system with an S5-1 transducer (5-1 MHz
frequency range). The  echocardiographic
procedure followed the American Society of
Echocardiography guidelines for performing a
comprehensive transthoracic echocardiographic
examination in adults.'® During the procedure, the
machine recorded the electrocardiogram alongside
the echocardiographic images during the
echocardiography procedure, 1920 All
echocardiograms included in the final data analysis
were performed on patients with normal sinus
rhythm.

LA and LV strain analysis

Echocardiography images in DICOM format,
meeting acceptable image quality standards, were
uploaded to Philips QLAB Cardiovascular
ultrasound quantification software Cardiac Analysis
version 15. We conducted LA strain assessment in
both the two-chamber and four-chamber views,
setting reference points at the onset of the P wave
in the cardiac cycle. Measurements of LA strain
were acquired during the reservoir, conduit, and
contractile phases of LA function, designated as LA
strain reservoir function (LASr), LA strain conduit
function (LAScd), and LA strain contractile function
(LASct), respectively. For LV strain analysis,
endocardial borders were traced on the end-
systolic frame in three apical views (4-chamber, 2-
chamber, and 3-chamber), with end-systole
defined by the QRS complex or as the smallest LV
volume during the cardiac cycle. The software
tracked speckles along the endocardial border and
myocardium throughout the cardiac cycle,
automatically computing peak longitudinal strain
and generating regional data from six segments, as
well as an average value for each view.2! As our
study was conducted exclusively on patients with
sinus rhythm, all analyses were performed using a
single cardiac cycle.?? One strain specialist in the
core laboratory, who was blinded to the patients’
other data, performed all strain measurements.

The results of LA strain are conventionally
expressed as negative values for LAScd and
LASct, whereas LASr is positive.2® Similarly, LV
strain values are typically negative.?* However, for
convenience in analysis and display, we utilized
the absolute values of these results. The detailed
methodology is illustrated in (Figure 2).
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Figure 2. Parameters of LA strain on speckle-tracking
echocardiography.
LASr (reservoir) is shown in red, LAScd (conduit) in green, and
LASct (contractile) in yellow.

LAScd: left atrial conduit function; LASct: left atrial contractile
function; LASTr: left atrial reservoir function.

Calculation of the HFA-PEFF Score

The Heart Failure Association-PEFF (HFA-
PEFF) score comprises functional, morphological,
and biomarker domains (Supplementary Table 1).
A patient can score zero, minor (1 point), or major
(2 points) for each domain, and then those
subscores are summed to produce a total score
that ranges from O to 6 points. The total score is
classified as low likelihood (0-1 point),
intermediate likelihood (2 — 4 points), and high
likelihood (5-6 points).?®

Statistical Analysis

We performed all statistical analyses using
SPSS Version 26 (IBM, New York, United States),
MedCalc Software Version 22.019 (MedCalc
Software, Ostend, Belgium), and GraphPad Prism
Version 10 (GraphPad Software, Boston, United
States). Continuous variables were presented as
mean * standard deviation for normally distributed
variables, as determined by the Kolmogorov-
Smirnov test. Non-normally distributed variables
were expressed as median values with interquartile
ranges (25h-75™ percentile). Categorical variables

Supplementary Table 1. Calculation of HFA-PEFF score

were reported as frequencies and percentages. We
assessed intergroup differences in categorical
variables using Fisher's exact test, while
differences in continuous variables were analyzed
using the unpaired T-test or the Mann-Whitney U
test, as appropriate. To assess the correlations
between echocardiographic indices, NT-proBNP,
and HFA-PEFF score, we used Spearman's
correlation coefficient (rs). The area under the
curve (AUC) was determined wusing the
Wilson/Brown method to diagnose HFpEF. We
conducted AUC comparisons to assess the
diagnostic value of strain compared to existing
guideline criteria, employing the DeLong method.?¢
We randomly selected ten subjects from the control
group and ten from the disease group to evaluate
the intraclass correlation coefficient (ICC). The
intraobserver and interobserver variability of LASTr,
LAScd, and LASct were assessed using the ICC
and coefficient of variation. For intraobserver
variability, the same operator independently
remeasured the data after a 2-week interval. A
second operator, blinded to the initial
measurements, reanalyzed the data for
interobserver variability. All statistical tests were
two-sided, and a P-value of < 0.05 was considered
significant.

Results
Baseline characteristics

(Table 1) displays age, sex, BSA, and BMI
between the control and disease group, showing
no statistically significant differences. The NT-
proBNP concentration in the HFpEF group
exhibited a non-normal distribution, with a median
of 663.0 pg/mL (Quartile: 286.6 pg/mL-1417.0
pg/mL). Additionally, LA strain indices in the
HFpEF group were lower than in the control group,
with all differences being statistically significant.
Further details are illustrated in (Table 1).

HFA-PEFF score

Minor Major
Parameter
Value Point Value Point
Septal €' < 7 cm/s or lateral €' < 10
cm/s
Average E/e' 9 - 14 or
Functional or 1 Average E/e' 2 15 2

GLS <16%

or
TR velocity > 2.8 m/s
(PASP > 35 mmHg)
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LAVI 29 — 34 mL/m?

or LAVI > 34mL/m?
. LVMI = 115/95 g/m? (female/male) or
Morphological or 1 LVMI = 149/122 g/m? (female/male) 2
RWT > 0.42 and RWT > 0.42

or LV wall thickness = 12 mm

NT-proBNP 125 - 220 pg/mL NT-proBNP > 220 pg/mL
Biomarker (SR) or 1 or 2
BNP 35 - 80 pg/mL BNP > 80 pg/mL

NT-proBNP 365 - 660 pg/mL NT-proBNP > 660 pg/mL
Biomarker (AF) or 1 or 2

BNP 105 - 240 pg/mL BNP > 240 pg/mL
Adapted from Heart Failure Association of the European Society of Cardiology. Abbreviations: AF: atrial fibrillation; BNP: B-type
natriuretic peptide; E: early transmitral flow velocity; e’: early diastolic mitral annular velocity; GLS: left ventricular global longitudinal
strain; HFA-PEFF: Heart Failure Association-PEFF; LAVI: left atrial volume index; LV: left ventricle; LVMI: left ventricular mass index;
NT-proBNP: N-terminal pro-B-type natriuretic peptide; PASP: pulmonary artery systolic pressure; RWT: relative wall thickness; SR:
sinus rhythm; TRV: tricuspid regurgitation velocity.

Table 1. General characteristics of study subjects

Control group

HFpEF group

Characteristics p-value
(n =69) (n =49)
Baseline demographic and clinical features
Age (years) 60 [56 - 65] 62 [52 - 73] 0.204
Female 37 (53.62) 27 (55.10) 0.512
BSA (m?) 1.55+0.13 1.52 +0.16 0.357
BMI (kg/m?) 21.92 +2.03 21.71 + 3.54 0.710
NT-ProBNP (pg/mL) 64.0 [43.5 - 78.0] 663.0 [286.6 — 1417.0] < 0.001
Left ventricular structure and function
LVMI (g/m?) 91.35[79.38 - 115.49] 123.00 [106.50 - 146.50] < 0.001
RWT 0.39[0.35 - 0.44] 0.39[0.35 - 0.45] 0.761
LV EF (%) 70.22 +6.38 63.38 + 8.22 <0.001
LV GLS (%) 20.80 [19.60 - 22.05] 16.80 [12.40 - 19.15] <0.001
Doppler echocardiography
e’ septal velocity (cm/s) 7.35[6.29 - 7.98] 6.19 [4.70 - 7.76] 0.010
e’ lateral velocity (cm/s) 8.80[8.11 - 10.85] 7.70[5.36 - 9.72] 0.005
E/A ratio 0.78 [0.69 - 0.92] 0.87[0.70 - 1.30] 0.249
Average E/e ratio 7.82[6.47 - 9.59] 11.81[9.05 - 14.86] 0.002
TRV (cm/s) 115.00 [94.65 — 143.00] 238.00 [166.50 - 296.10] <0.001
Left atrial structure and function
LAVI (mL/m?) 18.30 [16.70 - 22.15] 24.00 [16.65 - 33.50] 0.002
LAST (%) 34.45 [31.14 - 38.07] 20.80 [13.30 - 26.50] <0.001
LASct (%) 17.33+5.72 9.08 £ 6.18 <0.001
LAScd (%) 17.38+4.41 10.89 +5.16 <0.001
LASI/LAVI 1.89 £0.53 0.95+0.89 < 0.001
LASr/E/e’ 453+1.41 1.91+1.29 <0.001
HFA-PEFF score
HFA-PEFF score 2[2-3] 4[3-5] <0.001

Values are presented as mean + standard deviation or number (%) or median [IQR, 25th-75th percentile]. A, A-wave velocity; BMI,
body mass index; BSA, body surface area; E, E-wave velocity; €', e-wave velocity; LAScd, left atrial conduit function; LASct, left atrial
contractile function; LAST, left atrial reservoir function; LAVI, left atrial volume index; LV EF, left ventricular ejection fraction; LV GLS,
left ventricular global longitudinal strain; LVMI, left ventricular mass index; NT-proBNP, N-terminal pro-B-type natriuretic peptide; RWT,
relative wall thickness; TRV, tricuspid regurgitation velocity.
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NT-proBNP while also correlating with measured
cardiac function indices. For instance, LA strain
(Figure 3) depicts the correlation between parameters demonstrated negative correlations
echocardiography indices, NT-proBNP, and HFA- with E/e’, indicating that impaired diastolic function
PEFF score. LASr, LAScd, and LASct showed an is linked to reduced atrial strain. Detailed
inverse correlation with the HFA-PEFF score and correlation coefficients are illustrated in (Figure 3).

Correlation analysis of the LA strains
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Figure 3. Heatmap depicts the correlation between echocardiography indices, NT-ProBNP, and HFA-PEFF. A: A-wave velocity; E: E-
wave velocity; e’: e’-wave velocity; HFA-PEFF: Heart Failure Association-PEFF; LAScd: left atrial conduit function; LASct: left atrial
contractile function; LASTr: left atrial reservoir function; LAVI: left atrial volume index; LV GLS: left ventricular global longitudinal strain;
NT-proBNP: N-terminal pro-B-type natriuretic peptide; TRV: tricuspid regurgitation velocity.

LAScd (AUC=0.770), LASct (AUC=0.778), HFA-PEFF
score (AUC=0.890) exhibit high accuracy in diagnosing
HFpEF. The cutoff points, sensitivity, and specificity of
LASr are 29.85%, 83.67%, and 82.61%, respectively.
Further detailed information is presented in (Table 2).

The value of the LA strains and other
echocardiographic parameters in diag-
nosing HFpEF

(Table 2) illustrates that the indices LASr (AUC=0.852),

Table 2. The performance of the LA strain parameters and existing criteria in diagnosing HFpEF

Parameters AUC 95%ClI P CI;l:)ticr)]];f Sensitivity (%) Specificity (%)
LAVI (mL/m?) 0.615 0.521 0.703 0.034 34 24.49 98.55
Average E/e’ 0.636 0.542 0.722 0.012 14 28.57 98.55
Septal €' velocity (cm/s) 0.590 0.496 0.680 0.091 7 57.14 60.87
TRV (cm/s) 0.633 0.539 0.720 0.014 2.8 26.53 100.00
LV GLS (%) 0.701 0.610 0.782 <0.001 16 48.98 91.30
LAST (%) 0.852 0.775 0.911 <0.001 29.85 83.67 82.61
LAScd (%) 0.770 0.683 0.842 <0.001 11.70 59.18 85.51
LASct (%) 0.778 0.692 0.849 <0.001 15.58 77.55 69.57
HFA-PEFF score 0.890 0.819 0.940 <0.001 5 26.53 100.00
LASI/LAVI 0.838 0.759 0.899 <0.001 1.21 71.43 86.96
LASI/E/e' 0.886 0.814 0.937 <0.001 2.96 81.63 84.06

E: E-wave velocity, e’: e’-wave velocity, HFA-PEFF: Heart Failure Association-PEFF, LAScd: left atrial conduit function, LASct: left
atrial contractile function, LASr: left atrial reservoir function, LAVI: left atrial volume index, LV GLS: left ventricular global longitudinal
strain, TRV: tricuspid regurgitation velocity

(Table 3) reveals the area under the ROC curve
for diagnosing HFpEF of HFA-PEFF score and
LASr, showing no difference (p = 0.419). Moreover,

the AUC of conventional echocardiographic indices
(LAVI, E/e’, e, TRV) with HFA-PEFF score and
LASr differed significantly. These findings suggest
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that LASr provide diagnostic performance
comparable to the HFA-PEFF score in identifying

HFpEF. Further detailed information is provided in
(Table 3).

Table 3. Correlation matrix with p values between AUC values of variables

Variables LAVI El/e' Septal TRV LV GLS LASr LAScd LASct HFA- LASH
e' PEFF LAVI
E/e' 0.787
Septal €' 0.736 0.483
TRV 0.817 0.967 0.572
LV GLS 0.174 0.365 0.115 0.334
LASTr <0.001 <0.001 <0.001 <0.001 0.013
LAScd 0.023 0.046 0.008 0.039 0.298 0.003
LASct 0.018 0.031 0.005 0.029 0.229 0.073 0.867
HFA-PEFF <0.001 <0.001 <0.001 <0.001 0.001 0.419 0.021 0.033
LASI/LAVI <0.001 0.001 <0.001 0.001 0.031 0.649 0.083 0.191 0.283
LASTI/E/e' <0.001 <0.001 <0.001 <0.001 0.002 0.258 0.003 0.011 0.928 0.180

E: E-wave velocity; e: e’-wave velocity; LAScd: left atrial conduit function; LASct: left atrial contractile function; LASr: left atrial
reservoir function; LAVI: left atrial volume index; LV GLS: left ventricular global longitudinal strain; TRV: tricuspid regurgitation velocity.

with Aung et al.?” study on 83 patients, which also

Reliability of the LA strain

measurements

(Figure 4) presents the intraobserver and
interobserver variability for LA strain
measurements. The parameters LASr, LAScd, and
LASct demonstrated good reproducibility, indicated
by high ICC values.

Poor
Moderate
Good
Excellent

— LASct+ .
0.747

LAScd~ ——
0.940

Interobservers

— LASr-
0.918

— LASct+

LAScd+
0.936

Intraobservers

— LASr+

T T T T T T T T T 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

IcC

Figure 4. Reliability of LA strain measurements. LAScd: left
atrial conduit function; LASct: left atrial contractile function;
LASr: left atrial reservoir function; ICC: Intraclass correlation
coefficient.

Discussion

In this study, we evaluate the role of LA strain in

reported decreased LASr and LASct in the HFpEF
group compared to the control group. Similar
results were observed in several other studies
where LASr, LAScd, and LASct were all reduced in
HFpEF patients compared to the control
group.13.16.232829 Therefore, our study confirms a
significant decline in LA function in the HFpEF
group compared to healthy subjects. Reddy et al.’3
also highlighted the critical role of the LA in the
progression of HFpEF. They suggested that LA
strain reflects the overall LA function, which
progressively deteriorates in chronic LV diastolic
dysfunction, such as in patients with HFpEF.

The American Society of Echocardiography and
the European Association of Cardiovascular
Imaging (ASE/EACVI) recommended using
echocardiography to diagnose HFpEF in patients
with sinus rhythm using E/A ratio, LAVI, TRV, and
E/e’.® The ESC guidelines for the diagnosis of
HFpEF are based on evidence of functional and
structural alterations of the heart using the
parameters E/e’, LAVI, septal e’ velocity, and
lateral e velocity.®® However, these classic
indicators still have many limitations, and many
clinical practice cases encounter difficulties when
the diagnosis falls into the "undetermined" state,
when Doppler measurements cannot be made,

diagnosing HFpEF. LA function indices such as  such as tachycardia or severe mitral valve
LASr, LAScd, and LASct decreased significantly in ~ disease.! Compared with Doppler
the HFpEF group compared to the control group,  echocardiography, the advantage of speckle

with a p-value < 0.001. This finding is consistent

tracking echocardiography when compared to
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conventional echocardiography is that it is
independent of angle and less affected by mitral
valve disease. On the other hand, the LA strain
evaluates the function of the LA throughout the
entire cardiac cycle rather than the functional state
of a certain time point in the cardiac cycle.* In our
study, LA strain indices including LASr
(AUC=0.852), LAScd (AUC=0.770), and LASct
(AUC=0.778) have high values in diagnosing
HFpEF equivalent to the score HFA-PEFF score
(AUC=0.890). At the same time, the ability of LASr
to diagnose HFpEF was superior to the LAVI
(AUC=0.615), E/e’ (AUC=0.636), septal e’ velocity
(AUC=0.590), and TRV (AUC=0.633) with p < 0.05.
Many studies have also shown the superiority of
LA strain indices in diagnosing HFpEF compared
to commonly used classical indices.13:32:33

HFA-PEFF score is a widely used scoring
system for diagnosing HFpEF. However,
evaluating this scoring system requires numerous
parameters, including echocardiography, NT-
proBNP, and atrial fibrillation diagnosis.?>3* Our
study shows that LA strain indices have
demonstrated an AUC equivalent to the HFA-PEFF
score. When comparing the AUC of LASr and
HFA-PEFF score, our study found no significant
difference in the HFpEF diagnostic value of LASr
and HFA-PEFF score with p = 0.419. The 5-point
HFA-PEFF score has 100% specificity, however,
the sensitivity is low at only 26.53%, which can
cause difficulties in applying this score in clinical
practice.

Additionally, our study demonstrated that LAST,
LAScd, and LASct exhibited good reproducibility.
This finding supports the clinical feasibility of using
LA strain, addressing one of the major concerns in
echocardiography—namely, that results may be
influenced by the operator's experience and
technical proficiency.®®> High reproducibility is
particularly important when comparing serial
echocardiograms, ensuring diagnostic accuracy,
and enabling consistent measurements in clinical
trials.3¢ These results further reinforce the potential
of LA strain parameters not only in the diagnosis of
HFpEF but also in routine clinical practice.

Overall, LA strain indices obtained from speckle
tracking echocardiography appear to be a
promising adjunct in the diagnostic evaluation of
HFpEF. Their incorporation alongside conventional

parameters, particularly  within  the 2016
ASE/EACVI recommendations, may enhance
diagnostic accuracy—especially in cases where
standard measurements yield inconclusive results.
In such contexts, LA strain may serve as a
supportive parameter to aid clinical decision-
making and improve confidence in the diagnosis of
HFpEF.

Limitations

First, our study exclusively compares non-
invasive indices for diagnosing HFpEF and refrains
from using invasive interventions for evaluation or
comparison with other invasive indices. We
employed only one strain-analysis software
platform and did not compare different software
programs. Second, the speckle tracking
echocardiography study was challenging due to
image processing requirements, which led to the
exclusion of many participants with incomplete
data. This potential selection bias could impact the
generalizability of our findings. Third, while our
sample size for analysis is more significant that of
some studies, it remains relatively small. More
extensive studies are necessary to establish cutoff
points relevant to clinical practice in Central
Vietnam. Additionally, we conducted our study at a
single location, which may limit the generalizability
of our findings to other populations or settings.
Variations in disease prevalence and
characteristics across different populations or
geographical locations could influence study
outcomes. Fourth, during sample collection,
technical limitations of Doppler echocardiography
may have prevented us from obtaining all possible
Doppler echocardiography indices for comparison
with LA strain indices. Fifth, this study focused
exclusively on subjects in sinus rhythm. However,
atrial fibrillation represents a significant risk factor
for HFpEF, necessitating further research to
determine the optimal integration of LA strain
parameters with conventional parameters for
HFpEF diagnosis.

Conclusion
LASr demonstrates  diagnostic  efficacy

comparable to the HFA-PEFF score in diagnosing
HFpEF. Integrating this index into current
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guidelines  could enhance future

diagnostics.
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