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Abstract:

Background: global longitudinal strain (GLS) has clinical and
prognostic significance in heart failure with preserved ejection
fraction (HFpEF). Aim: evaluate left ventricular strain in
patients with HFpEF and its relation with adverse events
(hospitalization and mortality). Methods: 100 patients were
admitted, as per inclusion criteria: Heart failure with preserved
ejection fraction, while those with hemodynamic instability,
cardiogenic shock, inadequate echogenic window, or lower
ejection fraction were excluded. Every patient was evaluated
using baseline transthoracic echocardiography, speckle tracking
echocardiography, routine laboratory tests, history taking,
demographic data gathering, and a thorough clinical examination.
Results: The mean £ SD of the left-ventricular ejection fraction
was 60.17 £ 5.29 percent, with a range of 50 to 70%. The mean
+ SD of the left ventricular mass index was 79.8 + 12.41 g/m2,
with a range of 50 to 110 g/m2. With respective ranges of 25.7—
40.2 mm and 38.9-57.2 mm, the mean + SD values for the left
ventricular end-systolic and diastolic diameters were 31.8 + 2.86
mm and 47.91 + 3.44 mm. The mean £ SD of the global
longitudinal strain was -18.89 + 3.11 percent, with a range of -13
to -23%. The mean * SD of the global circumferential strain was
-19.89 £ 3.11 percent, with a range of -14 to -24 percent. 3
months periodic follow up including assessment of clinical
variables, mortality and re-hospitalization. ~ Conclusion,
compared to event-free heart failure with maintained ejection,
individuals with an event showed much reduced global
longitudinal strain and global circumferential strain.

Keywords: Left-Ventricular Strain; Adverse Events; Heart
Failure; Preserved-Ejection Fraction.



Benha medical journal, vol. XX, issue XX, 2025

Introduction

Over 64 million individuals worldwide
suffer from heart failure (HF), which has a
high incidence of morbidity and death.
The ejection fraction (EF), which
measures the left ventricle's (LV) reduced
capacity to pump blood into the systemic
circulation, was traditionally used to
diagnose heart failure (HF) ™. But HF
may also exist while LV EF is normal,
which is known as HF with preserved EF
(HFpEF). The frequency of HFpEF is
thought to be equivalent to that of HF with
decreased EF (HFrEF), and the prognosis
{2c)>r both groups of HF patients is similar

However, people with HFpEF have few
alternatives for treatment and diagnosis.
The diastolic phase and left atrial function
have been the focus of studies examining
the processes in individuals with HFpEF.
Furthermore, it has been shown that high
LV filling pressure and diastolic
dysfunction are essential components in
the diagnosis of HFpEF ©. Furthermore,
diastolic dysfunction plays a crucial role in
the course of HFpEF illness and related
health effects, as shown by the
independent association of higher LV
filling pressure with poorer clinical
outcomes in HFpEF @

The use and therapeutic significance of left
ventricular global longitudinal systolic
strain (GLS) in various cardiovascular
disorders have been shown by a number of
research conducted in recent years.
Accordingly, in recent years, the function
of GLS in patients with HFpEF has
become more significant in this prevalent
type of HF. In this context, GLS has
shown value as a clinical and predictive
measure for patients with HFpEF, in
addition to being a sensitive measure for
identifying minor myocardial anomalies.
In this review, we examine the available
data about GLS's therapeutic applicability
in HFpEF patients and talk about the
possible benefits of GLS in this
complicated and diverse illness, for which
there is now no proven treatment ©.

Assessing the prognostic usefulness of left
ventricular strain and their correlation with
adverse events in patients with HFpEF was
the aim of this investigation.

Patients and methods

100 patients with HFpEF who were
hospitalized to the Cardiology Department
at Benha University Hospital between
September 2023 and August 2024 were
included in this observational, prospective,
cohort single center research.

The patients gave their signed, informed
permission. Each subject was given a
secret code number and an explanation of
the study's objectives. The research was
completed after receiving approval from
Benha University's Faculty of Medicine's
Research Ethics Committee (MS 38-8-
2023).

Patients with a diagnosis of HFpEF were
required to be included.

Patients with HF with decreased EF, a
poor echogenic window, cardiogenic
shock, or hemodynamic instability were
excluded.

The following procedures were applied to
the patients: Complete history taking and
clinical assessment: Following standard
laboratory testing and electrocardiography
(ECG), transthoracic echocardiography,
left ventricular (LV) systolic and diastolic
function, right ventricular (RV) function,
and left ventricular (LV) evaluation were
used to evaluate each patient. Ejection
fraction (EF) and LV volumes: using
echocardiography device (Philips EPIQ 7)
modified Simpson's biplane approach was
used to assess the left ventricular end-
diastolic and end-systolic volumes. The
endocardial boundaries were traced at end-
diastole and end-systole, and apical four-
chamber and two-chamber images were
obtained. The following formula was used
to determine the LVEF:

LVEDV — LVESV
LVEF (%) = 100
(%) LVEDV




This technique offered a trustworthy
evaluation of the LV systolic function as a
whole. >50% was the normal LVEF.

For myocardial function, speckle tracking
echocardiography  (STE) may  be
performed using either QLAB Advanced
Ultrasound  Quantification  Software
(Philips)

Assessment of circumferential strain (CS):
For the purpose of  analyzing
circumferential strain, short-axis images
were obtained at the basal, mid, and apical
levels. QLAB software was used to
autonomously trace the endocardial
boundary during end-diastole.

Assessment of the right ventricle (RV):

RV Dimensions: determined using 2D
echocardiography at the midventricular
level in the apical four-chamber view.

An M-mode cursor is positioned at the
lateral tricuspid valve (TV) annulus in the
apical four-chamber image to measure
tricuspid annular plane systolic excursion
(TAPSE).

To determine the peak RV systolic
myocardial velocity (S'), Doppler tissue
imaging is used.

Evaluation of diastolic function: LV
diastolic function is determined by
utilizing the mitral annular early diastolic
velocity (E/e') ratio as a stand-in for LV
filling pressures, tissue Doppler imaging
(TDI) of the mitral annulus (e' velocity),
left atrial volume index (LAVI), and mitral
inflow patterns (E/A ratio). Pulsed-wave
Doppler in the apical four-chamber view
was used to measure mitral inflow. To
assess €' velocity, TDI was done at the
septal and lateral mitral annulus. The
biplane area-length technique was used to
quantify left atrial volume, which was then
indexed to body surface area (BSA).

RV diastolic function: using the tricuspid
annulus's TDI (e' velocity) and E/A ratio.
Pulsed-wave Doppler was used to estimate
tricuspid input in the apical four-chamber
view, and TDI was used to measure €'
velocity at the lateral tricuspid annulus.
Reporting and data analysis: For high-
resolution imaging, Philips EPIQ 7, STE-
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derived strain values were used to quantify
and visually evaluate = myocardial
deformation. Global function was reported
using LVEF, GLS, and global
circumferential strain for the LV, and
TAPSE, S’, and RV dimensions for the
RV. Diastolic function was graded as
normal, impaired relaxation, pseudo-
normal, or restrictive based on
mitral/tricuspid inflow patterns, TDI, and
LAVI

STE analysis: Using QLAB software,
automatic border tracing was confirmed
and, if need, manually modified. For
precise tracking of speckles, frame rates
between 50 and 80 fps were kept constant.
Statistical analysis

SPSS v26 was used to do the statistical
analysis (IBM Inc., Armonk, NY, USA).
Histograms and the Shapiro-Wilks test
were used to assess the data distribution's
normality. The unpaired student t-test was
used to assess quantitative parametric data,
which were shown as mean and standard
deviation (SD). The Mann Whitney test
was used to evaluate quantitative non-
parametric data, which were shown as the
median and interquartile range (IQR).
When applicable, the Chi-square test or
Fisher's exact test were used to assess the
qualitative data, which were shown as
frequency and percentage (%). Statistical
significance was defined as a two-tailed P
value < 0.05.

Results:

This study carried out on 100 patients with
HFpEF who were admitted to the
Cardiology Department, Faculty of
Medicine, Benha University Hospital.
With a mean £ SD of 75.11 + 4.78 years,
the patients in the study varied in age from
66 to 85 years. A total of 67 (67%)
females and 33 (33%) men were present.
The mean £ SD of the BMI was 28.81 +
4.12 kg/m2, with a range of 20 to 38
kg/m2. Of the patients, 28 (28%) had
diabetes mellitus, 80 (80%) had
hypertension (HTN), 14 (14%) had
coronary artery disease (CAD), 10 (10%)
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had acute coronary syndrome and 5 (5%)
had valvular disease repair. CKD was
seen in 29 (29%) individuals. Nine (9%)
patients experienced a transient ischemic
attack, ten (10%) experienced a stroke,
nine (9%) experienced peripheral artery
disease, five (5%) experienced a
pulmonary embolism, sixteen (16%)
experienced chronic obstructive
pulmonary disease (COPD), seventeen
(17%) experienced anemia, and 19 (19%)
experienced obstructive sleep apnea
(OSA). New York Heart Association
(NYHA) classifications I-Il1 were present
in 46 (46%) and I11-1V in 54 (54%) of the

patients. The SBP had a mean £ SD of
153.23 + 14.8 mmHg and varied between
120 and 180 mmHg. The DBP had a mean
+ SD of 76.27 + 9.1 mmHg and varied
between 59 and 94 mmHg. The
echocardiographic data of the individuals
under study are shown in Tables 1 and 2.
TAPSE was normal in 80 (80%) of the
patients. With a mean £ SD of -18.89 +
3.11 percent, the GLS varied from -13 to -
23%. The GCS had a mean = SD of -
19.89 + 3.11 percent and ranged from -14
to -24 percent. Thirty-one occurrences
were documented.

Table 1: Demographic data, comorbid data, NYHA classification and blood pressure of the

studied patients.

n=100
Age (years) Mean + SD 75.11+4.78
Range 66 - 85
. Male 33 (33%)
Demographic data Sex Female 67 (67%)
2 Mean + SD 28.81+4.12
BMI(ko/m’)  Range 20 - 38
DM 28 (28%)
HTN 80 (80%)
CAD 14 (14%)
Acute coronary syndrome 10 (10%)
Valvular disease repair 5 (5%)
CKD 29 (29%)
Comorbid data OSA 19 (19%)
Pulmonary embolism 5 (5%)
COPD 16 (16%)
Anaemia 17 (17%)
Transient ischemic attack 9 (9%)
Stroke 10 (10%)
Peripheral artery disease 9 (9%)
A I-11 46 (46%
NYHA classification Y 54 §54%;
SBP Mean £ SD 153.23 £ 14.8
(mmHg) Range 120 - 180
Blood pressure DBP Mean = SD 76.27+9.1
(mmHg) Range 59-94

Data presents as mean + SD or frequency (%) . BMI: body mass index, DM: diabetes mellitus, HTN: hypertension, CAD:
coronary artery disease, , CKD: chronic kidney disease, OSA: obstructive sleep apnea, COPD: chronic obstructive
pulmonary disease, NYHA: New York Heart Association, SBP: systolic blood pressure, DBP: diastolic blood pressure
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Table 2: Echocardiographic data, TAPSE, rhythm during echocardiography, strain
characteristics and incidence of cardiac adverse events of the studied patients.

n=100
Mean + SD 60.17 £5.29
[0)
LVEF (%) Range 50-70
2 Mean = SD 79.8+12.41
LVMI (g/m’) Range 50 — 110
Mean + SD 31.8 +2.86
LVESD (mm) Range 25.7 - 40.2
Mean + SD 4791 +3.44
LVEDD (mm) Range 38.9-57.2
. 2 Mean + SD 48.97 £ 10.62
LA volume index (mL/m°) Range 3170
. Mean + SD 85.56 + 17.07
E-wave peak velocity (cm/s) Range 531 -121.9
. Mean = SD 78.16 £ 16.94
A-wave peak velocity (cm/s) Range 441 -114.9
, Mean + SD 8.66 + 2.06
Lateral e’ (cm/s) Range 51-11.8
, Mean + SD 6.78 + 2.09
Septal ¢’ (cm/s) Range 21-10.7
. Mean + SD 1.1+0.03
E/A ratio Range 105-1.2
E/e’ average Mean + SD 11.56 + 3.66
g Range 5.71 - 29.39
. - - Mean = SD 2.7+£0.44
Tricuspid insufficiency (m/s) Range 5-37
Estimated RV systolic pressure Mean + SD 33.47£11.06
(mmHg) Range 17-60
tricuspid annular plane systolic Normal 80 (80%)
excursion(TAPSE) Abnormal 20 (20%)
GLS (%) Mean + SD -18.89 £ 3.11
Strain characteristics Range -23--13
GCS (%) Mean + SD -19.89+3.11
Range -24 - -14

Cardiac adverse events

31 (31%)

Data presents as mean + SD or frequency (%) . ): tricuspid annular plane systolic excursion, , GLS: global longitudinal

strain, GCS: global circumferential strain

According to the occurrence of adverse
events, there was no significant difference
in age, sex, or BMI. In comparison to
event-free HFpEF patients, HFpEF
patients with an event had a substantially
reduced prevalence of HTN (P value =
0.040) and a greater prevalence of DM and
acute coronary syndrome (P values =
0.038 and 0.005, respectively). According
to the incidence of adverse events, there
was no significant difference between
CAD, valvular disease repair, CKD, OSA,
pulmonary embolism, COPD, anemia,
transient ischemic attack, stroke, and

peripheral artery disease. The occurrence
of adverse events did not appreciably alter
the NYHA classification. SBP was
considerably lower in HFpEF patients who
had an incident (P value = 0.003) than in
those who did not, while DBP did not alter
significantly based on the occurrence of
adverse events. Echocardiographic data is
shown by adverse event occurrence in
Tables 3 and 4. Compared to event-free
HFpEF patients, HFpEF patients with an
event had significantly lower E/A ratios (P
value =0.002) and significantly higher
tricuspid insufficiency, LVMI, E-wave
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peak velocity, A-wave peak velocity, and
estimated RV systolic pressure (P values
=0.028, <0.001, <0.001, <0.001, and 0.003
respectively). The occurrence of adverse
events did not substantially alter the
LVEF, LVESD, LVEDD, LA volume
index, lateral ¢’, septal ¢, or E/e’ average.
The incidence of adverse events showed
no significant difference in TAPSE.

Table 5 displays strain characteristics
based on the occurrence of adverse events.

GLS and GCS were considerably poorer in
HFpEF patients with an incident than in
those without an event (P value <0.001).
For detecting adverse events in HFpEF
patients, both GLS (> -19%) and GCS (> -
20%) demonstrated flawless diagnostic
performance (AUC = 1.000, sensitivity =
100%, specificity = 100%). Excellent
predictive accuracy was shown by the
100% PPV and NPV (P < 0.001).

Table 3: Demographic data, comorbid data, NYHA classification and blood pressure
according to adverse events incidence.

Event free Event P value
(n=69) (n=31)
Age Mean £ SD 74.62 = 4.82 76.19 £ 4.56 0.129
(years) Range 66 - 84 68 - 85 '
Demographic Sex Male 20 (28.99%) 13 (41.94%) 0.203
data Female 49 (71.01%) 18 (58.06%) '
BMI Mean + SD 2849+4.1 29.52 £4.14 0.252
(kg/m? Range 20-36 22-38 '
DM 15 (21.74%) 13 (41.94%) 0.038*
HTN 59 (85.51%) 21 (67.74%) 0.040*
CAD 8 (11.59%) 6 (19.35%) 0.301
Acute coronary 3 (4.35%) 7 (22.58%) 0.005*
syndrome
Valvular disease repair 3 (4.35%) 2 (6.45%) 0.644
CKD 18 (26.09%) 11 (35.48%) 0.338
Comorbid data OSA 13 (18.84%) 6 (19.35%) 0.952
Pulmonary embolism 4 (5.8%) 1 (3.23%) 1.000
COPD 8 (11.59%) 8 (25.81%) 0.073
Anaemia 9 (13.04%) 8 (25.81%) 0.116
pransientischemic 6 (g.70) 3 (9.68%) 1.000
Stroke 6 (8.7%) 4 (12.9%) 0.495
g.e”phera' artery 5 (7.25%) 4 (12.9%) 0.453
isease
e I-11 36 (52.17%) 10 (32.26%)
NYHA classification HI-IV 33 (47.83%) 21 (67.74%) 0.065
SBP  MeanSD 15613+ 1375 146.77% .
Blood (mmHg) 15.22 0.003
pressure Range 133 -180 120 - 175
DBP Mean £ SD 77.33£9.07 73.9 £8.83 0081
(mmHg) Range 60 - 94 59-90 '

Data presents as mean * SD or frequency (%) . BMI: body mass index, DM: diabetes mellitus, HTN: hypertension, CAD:
coronary artery disease, CKD: chronic kidney disease, OSA: obstructive sleep apnea, COPD: chronic obstructive pulmonary
disease, *: significant as P value < 0.05, NYHA: New York Heart Association, SBP: systolic blood pressure, DBP: diastolic

blood

pressure.
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Table 4: Echocardiographic data, TAPSE and strain characteristics according to adverse

events incidence.

Event free Event P value
(n=69) (n=31)
Mean + SD 60.65 + 5.24 59.1 +5.33
[0)
LVEF (%) Range 50 - 70 50 - 69 0.175
2 Mean = SD 77.99+11.1 83.84 £ 14.3 -
LVMI (g/m’) Range 59 - 100 50 - 110 0.028
Mean = SD 31.61+232 32.2+3.38
LVESD (mm) Range 275-35.6 257 - 40.2 0.346
Mean = SD 47.7+2.32 48.38 £5.15
LVEDD (mm) Range 435-523 38.9-57.2 0360
. o Mean + SD 48.3+11.01 50.45+9.71
LA volume index (mL/m?) Range 31-70 36 - 68 0.352
E-wave peak velocity Mean + SD 81.29 £ 16.27 95.07 £ 15.06 <0.001*
(cm/s) Range 53.1-111.7 63.3-121.9 '
A-wave peak velocity Mean + SD 73.79 £15.97 87.87 £ 15.08 <0 001*
(cm/s) Range 441 -102.7 55.3-114.9 '
, Mean + SD 8.56 + 2.09 8.88 +1.99
Lateral ¢’ (cm/s) Range 51-118 5.6-11.7 0.474
, Mean + SD 6.69+2.2 6.98 +1.83
Septal ¢’ (cm/s) Range 21-10.6 39-10.7 0.520
. Mean + SD 1.11+0.04 1.08 £ 0.02 -
E/A ratio Range 1.05-1.2 1.05 - 1.14 0.002
E/e’ average Mean = SD 11.22 + 3.9 12.33+2.95 0.160
verag Range 5.71 - 29.39 7.45-17.72 '
Tricuspid insufficiency Mean + SD 2.59+0.39 2.95+0.45 <0.001*
(m/s) Range 2-3.2 2.3-3.7 '
Estimated RV systolic Mean + SD 31.29+9.52 38.32 £ 12.77 0.003*
pressure (mmHgQ) Range 17 -48 21-60 '
Normal 58 (84.06%) 22 (70.97%)
TAPSE Abnormal 11(1594%) 9 (29.03%) 0.130
GLS Mean = SD -2081+1.2 -14.63 £1.23 <0.001*
Strain (%) Range -23--19 -17 - -13
characteristics  GCS Mean + SD -21.81+1.2 -15.63 +1.23 <0.001*
(%) Range -24 - -20 -18 - -14 '

Data presents as mean + SD or frequency (%) . LVEF: left ventricular ejection fraction, LVMI: left ventricular mass index,
LVESD: left ventricular end-systolic diameter, LVEDD: left ventricular end-diastolic diameter, LA: left atrial, RV: right
ventricular, TAPSE: tricuspid annular plane systolic excursion *: significant as P value < 0.05

Table 5: Strain characteristics according to adverse events incidence and ROC curve analysis
of GLS and GCS for adverse events identification.

Event free Event Cut- AUC  Sensit specifi PPV NPV P

(n=69) (n=31) off ivity city value

GLS (%) MeantSD -2081+12  -14.63+1.23 >19  1.000 100 100 100 100 <0.00
Range -23--19 -17 --13 ) ' 1*

GCS (%) MeanxSD -21.81+12  -1563+1.23 <0.00
Range 24-20 18--14 >-20  1.000 100 100 100 100 1*

GLS: global longitudinal strain, GCS: global circumferential strain, *: significant as P value < 0.05GLS,
HFpEF: heart failure with preserved ejection fraction, AUC: area under the curve, PPV: positive predictive
value, NPV: negative predictive value, *: significant as P value < 0.05



Benha medical journal, vol. XX, issue XX, 2025

Discussion:

Of individuals with clinical heart failure,
around half have heart failure with
preserved ejection fraction (HFpEF).
Following the first hospital stay, mortality
rates may reach 43%, which is comparable
to those of patients with heart failure with
reduced ejection fraction (HFrEF) ©.

to determine LV contractile function, 2D
speckle-tracking echocardiography has
become a more objective and sensitive
modality than LVEF for assessing
myocardial deformation. It may also be a
helpful tool for the HFpEF population.
Research looking into surrogate indicators
of HF severity in the chronic, ambulatory
HFpEF population revealed that abnormal
LV GLS was linked to higher levels of
natriuretic peptides and lower peak oxygen
consumption (VO2), while impaired
regional LV strain was linked to worse
Duke Activity Status Index scores ©.

GLS has been shown to be a possible
predictor of HF-related hospitalizations
and cardiovascular (CV) mortality in
individuals with chronic HFpEF ©),

In this study we focus on left ventricular
strain and its relation with adverse events
in patients with HFpEF. 3 months periodic
follow up were included assessment of
clinical variables including mortality and
re-hospitalization.

The motivation for evaluating the
usefulness of LV GLS in HFpEF is
provided by the complex pathophysiology
of acute HFpEF, inadequate stratification
methods, and a dearth of effective
treatments.  Patients with acute HFpEF
who were hospitalized and clinically
needed diuretic medication were identified
in this research @©.

The patients in our research had an
average age of 75.11 + 4.78 years. A total
of 67 (67%) females and 33 (33%) men
were present. The mean = SD of the BMI
was 28.81 £ 4.12 kg/m2. Which is
consistent with a study conducted by
Kerstens et al., in which The patients
under study were 75.8 £ 6.94 years old on
average. The mean BMI of the 170

(72.3%) females and 65 (27.7%) men was
29.9+5.42 1,

In our study about 28 (28%) patients had
DM, 80 (80%) patients had HTN, 14
(14%) patients had CAD, 29 (29%)
patients had CKD, 5 (5%) patients had
pulmonary embolism and 16 (16%)
patients had COPD.

In a study conducted with Buggey et al.,
which studied Left ventricular global
longitudinal strain in patients with heart
failure with preserved ejection fraction
showed that 67 (60.4%) patients had DM,
105 (94.4%) patients had HTN, 68
(61.3%) patients had CAD, 61 (55%)
patients had CKD, 25 (22%) patients had
COPD. These findings are not consistent
with that of our study

Of the patients, about 46 (46%) had
NYHA classification I-1l, and 54 (54%)
had NYHA classification I1I-1V. A finding
consistent with Kerstens et al.,, which
showed that around 111 patients (47.2%)
had NYHA classification I-Il, and 124
patients (52.8%) had NYHA classification
-1V,

In our study the LVEF had a mean * SD of
60.17 £ 5.29 percent. The mean + SD of
the LVMI was 79.8 + 12.41 g/m2. the
mean + SD values for the LVESD and
LVEDD were 31.8 £ 2.86 mm and 47.91 +
3.44 mm respectively. the mean + SD of
the LA volume index 4897 * 10.62
mL/m2,

A findings consistent with a study
conducted with Kerstens et al., The mean
LVEF was 60.0 + 7.06, the mean was
LVMI was 80.3 £ 19.4, and the mean
LVESD and LVEDD were 31.9 + 4.31 and
47.2 + 5.35, respectively (. 47.3 was the
LA volume index (37.8-58.8) ().

Research has shown that HFpEF patients
who have negative outcomes, such
hospitalization or death, have lower GLS
and GCS values than those who don't have
any events. For example, studies show
that patients with HFpEF often have
impaired GLS, which is linked to higher
levels of indicators of cardiac stress and
fibrosis, highlighting its  prognostic



significance. According to these results,
individuals with HFpEF are more likely to
have adverse events if they have
underlying myocardial dysfunction, which
Elsl)indicated by decreased GLS and GCS

Prior prognostic studies in HFpEF
examined systolic function in connection
to adverse outcomes in addition to
diastolic indicators & . In a study
conducted by Kerstens et al., peak strain
was not substantially linked to long-term
adverse outcomes after accounting for
various variables®”.  These results are
consistent with some, but not all, of the
earlier research ® 1% 13 The variation
in research procedures might be one
reason for these contradictory results.

GLS throughout hospitalization, whereas
the studies showing a correlation measured
strain when acute heart failure patients
were admitted.  According to @¥,
individuals hospitalized for HF are more
likely to have adverse effects in the future
than stable ambulant patients, and strain
may be more compromised during the
acute episode than when HF is stable.

This might be one of the reasons why
research vary from one another. While
previous studies focused on readmission or
change in EF with strain as a continuous
variable %% According to ®® was the
only one to incorporate mortality, albeit
with a predetermined cut-off value for
impaired strain.

Compared to event-free HFpEF patients,
HFpEF patients with an event had
significantly lower E/A ratios (P value
=0.002) and significantly higher tricuspid
insufficiency, LVMI, E-wave peak
velocity, A-wave peak velocity, and
estimated RV systolic pressure (P values
=0.028, <0.001, <0.001, <0.001, and 0.003
respectively) . revealed that throughout
the course of 2.9 (1.75-4.11) years of
follow-up, a total of 73 events—that is, 39
HF hospitalizations (53%) and 34 deaths
(47%).

LV Strain in HFpEF ,2025

Nakagawa et al., found that early diastolic
characteristics, including E/e’, were linked
to worse outcomes in HFpEF®®.
Mechanistically speaking, research
analyzing diastolic  function usually
measured cardiac relaxation [e.g. LV
stiffness (e.g. LV late diastolic pressures
or deceleration time) and LV systolic
pressure decline or mitral annulus early
diastolic velocity (e')] @n,

It is known that HFpEF affects LV
stiffness, which is often assessed late in
diastole ™®. A protracted LV pressure
decline in HFpEF was shown in earlier
research to highlight the significance of
early diastole and LV relaxation.
Furthermore, it was shown that early
diastole echocardiographic indicators were
51;18)strong predictor of HFpEF diagnosis **

Furthermore, our findings imply that
clinical development in individuals with
HFpEF is influenced by anomalies in
cardiac dynamics during early diastole,
which may be connected to LV relaxation
and, in turn, LV filling. These changed
cardiac dynamics may be caused by
structural alterations (such as myocardial
fibrosis and steatosis), altered titin
phosphorylation, altered calcium
hemostasis, inflammation, and/or
mitochondrial function.

For detecting adverse events in HFpEF
patients, both GLS (> -19%) and GCS (> -
20%) demonstrated flawless diagnostic
performance (AUC = 1.000, sensitivity =
100%, specificity = 100%). Excellent
predictive accuracy was shown by the
100% PPV and NPV (P < 0.001).

Shinzato et al., showed that GLS and GCS
have become essential instruments for the
non-invasive diagnosis and classification
of HFpEF, holding up the possibility of
customized treatment plans.
Notwithstanding their promise, it is
essential to integrate these biomarkers into
conventional diagnostic procedures in an
organized manner ©.

However, there is little information on
biomarkers, clinical, or echocardiographic
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factors that could indicate worse short-
term post-discharge outcomes.
Additionally, the majority of research on
the correlation between HFpEF
echocardiographic factors and clinical
outcomes has focused on diastolic
dysfunction measurements in chronic
HFpEF patients (°-22

Therefore, LV GLS may be a new tool for
identifying high-risk individuals with
distinct cardiac  pathophysiology for
possible therapies before discharge. It may
be used to identify a subgroup of acute
HFpEF patients with poorer short-term
outcomes,  regardless of  diastolic
dysfunction.

In contrast to earlier research that
demonstrated LV GLS to be a significant
predictor of clinical outcomes like death or
hospitalizations in individuals with chronic
HFpEF, the association between LV GLS
and these outcomes was no longer
ggﬂistically significant after one year * %

Regarding the whole time of follow-up in
our study, a total of 31 events (31%) were
recorded including: ie. 24 HF
hospitalizations (77.4%) and 7 deaths
(22.6%)

In a study conducted by Yixia Lin et al.,
which evaluate the Prognostic Value of
LV Global Longitudinal Strain by
Speckle-Tracking Echocardiography in
Patients With HFpEF showed that After a
median follow-up of 17.6 months, 150
patients experienced adverse outcomes
(44.77%) C9,

Shah et al. discovered that in 447 chronic
patients, abnormal LV longitudinal strain
was a predictor of both CV death and a
composite of HF hospitalizations, CV
death, or aborted cardiac arrest. After
adjusting for this, they discovered a
correlation between higher LV GLS and
mortality rates 30 days after discharge ®?.
Even up to five years after discharge,
death rates after hospitalization for acute
HFpEF are reported to be comparable to
those for HFrEF ?6-28)

LV GLS was linked to higher mortality
(HR 1.19 per 1% increase; 95% CI 1.00—
1.42; P = 0.046) and a nominal increase in
the composite endpoint of mortality or
rehospitalization at 30 days (HR 1.08 per
1% increase; 95% CI1 0.99-1.18; P = 0.08),
according to ®s findings. Mortality (HR
1.02 per 1% increase; 95% CI: 0.96-1.08;
P = 0.56) and a composite of mortality or
rehospitalization (HR 1.03 per 1%
increase; 95% CI: 0.98-1.08; P = 0.20) at
1 year did not statistically significantly
correlate with LV GLS.

Conclusion:

Left ventricular global longitudinal strain
(GLS) and Global circumferential strain
(GCS) are important markers of
myocardial dysfunction. GLS and GCS
showed perfect diagnostic performance for
identifying adverse events in HFpEF
patients including mortality or HF
hospitalization with high positive and
negative predictive value.
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