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Abstract

Background: There is a lack of evidence-based therapies for the treatment of heart failure (HF) with preserved
ejection fraction (HFpEF). Beta blockers may provide some benefit in HFpEF due to their proven role in HF
with reduced ejection fraction.

Aim: The main objective of the present study was to evaluate the efficacy of controlled-release
metoprolol (metoprolol succinate) in HFpEE

Materials and Methods: This was an investigator-initiated, randomized, double-blind, placebo-controlled,
14-week pilot study with metoprolol succinate as a study drug. Dose titration protocol was used with optional
upward titration of doses ranging from 25 to 100 mg. The end points included clinical, echocardiographic,
biochemical (N-terminal pro-B-type natriuretic peptide and serum carboxy-terminal propeptide of
procollagen type I), and quality of life (QoL) (SF-36) parameters.

Results: Twenty patients were enrolled in each of the treatment arms. An improvement in New York Heart
Association class and exercise capacity was seen in both treatment arms. The mean change in various
echocardiographic and biochemical parameters between the two groups was statistically insignificant.
A significant improvement in some QoL parameters was observed in both the groups. No serious adverse
events were seen.

Conclusion: Hence, this pilot study showed that metoprolol succinate possibly has some beneficial role in
HFpEF as reflected by improvement in some parameters. The findings highlight the need of a larger study
with longer follow-up to provide a definitive answer.
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INTRODUCTION hypertrophy (LVH) or remodeling, and abnormalities

in both active LV relaxation and LV stiffness indicating

Heart failure (HF) with preserved ejection fraction (HFpEF)  diastolic dysfunction in the presence of a LV ejection
is a clinical syndrome of exercise intolerance and/

or congestion, concentric left ventricular (LV)
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fraction (EF) within normal limits (i.e., LVEF >50%).
Around half of HF patients have HFpEE Although these
patients have a better outcome than those with reduced
EF, the morbidity and mortality associated with HFpEF
is considerable."

In contrast to systolic HE, evidence base for the treatment
of HFpEF is weaker. The current management of patients
with HFpEF is directed to symptomatic relief of congestion
with diuretics and risk factor modification.”! According to
the American College of Cardiology American Heart
Association 2013 guidelines for the management of HF
in adults, Class I recommendations for pharmacological
treatment of HFpEF include control of systolic and
diastolic hypertension (HTN) (level of evidence B)
and use of diuretics for relief of volume overload
symptoms (level of evidence C). Other recommendations
include the use of beta-blocking agents, angiotensin
converting enzyme (ACE) inhibitors, and angiotensin
receptor blockers (ARBs) in patients having HTN with
HFpEF, control of ventricular rate in patients with HFpEF
and atrial fibrillation, and restoration and maintenance of
sinus rhythm in patients with atrial fibrillation (Class Ila,
level of evidence C).P! As most of the recommendations
are based on expert opinion (level of evidence C), there is
a need to generate data in this field.

Various therapies with established role in systolic HF
have been tested in HFpEF. These include ARBs
such as candesartan (the CHARM-PRESERVED
trial),l¥! irbesartan (the I-PRESERVED [Irbesartan
in HFpEF Study]),F and valsartan (the VALsartan in
Diastolic Dysfunction study);!® ACE inhibitors such
as perindopril (Perindopril for Elderly People With
Chronic HF trial);" digoxin (Digitalis Intervention
Group-Preserved EF);P aldosterone antagonists such
as spironolactone (Treatment of Preserved Cardiac
Function HF with an Aldosterone Antagonist!” and Effect
of Spironolactone on Diastolic Function and Exercise
Capacity in Patients with HFpEF [ALDO-DHF))!"! and
eplerenone (Randomized Aldosterone Antagonism in
HFpEF;!" and sildenafil (Effect of Phosphodiesterase
5 Inhibition on Exercise Capacity and Clinical Status in
HFpEF trial).l" However, none succeeded to provide
survival benefit compared to placebo.

The hallmark of HFpEF is increased sympathetic activity
and LVH. Beta blockers have been proposed to offer
potential benefits in HFpEF by causing changes in
adrenergic receptor profiles, reducing risk of arrhythmias,
and improving ventricular remodeling and metabolic
efficiency.*" However, evidence base for the use of

beta blockers in this condition is limited. A number of
cohort studies and meta-analyses reported a nonsignificant
influence on mortality and rehospitalization risks with
beta blockers in HFpEEI"¥ Few researchers reported
a beneficial effect of carvedilol, a combined alpha and
beta blocker in diastolic HF with preserved systolic
function."”?!l Japanese diastolic HF study (J-DHF),
however, failed to show a significant advantage of
carvedilol over placebo on composite end point of
cardiovascular death and hospitalization.”? Aronow et al.
showed that propranolol reduces mortality and nonfatal
myocardial infarction (MI), improves LVEL, and reduces
LV mass in older patients with CHFE, prior MI, and
LVEF 240% treated with diuretics plus ACE inhibitors.
I However, this was an uncontrolled study. In another
study, atenolol caused reduction in circulating levels of the
procollagen peptide type 1 and improvement in diastolic
function.” Nodati et al. observed an improvement in E:
A ratio and hemodynamics with nebivolol in patients with
HTN and LV diastolic dysfunction.®! A subgroup analysis
of the SENIORS trial (Study of the Effects of Nebivolol
Intervention on Outcomes and Rehospitalization in
Seniors with HF)® in patients with EF >35% showed
a nonsignificant reduction in the primary end point of
all-cause mortality or cardiovascular hospitalizations.
However, the patient population was >70 years of age, and
the trial results showed that nebivolol was less effective as
the age increased. Another study with nebivolol could not
demonstrate improvement in exercise capacity in patients
with HFpEEF

Metoprolol is one of the most widely accepted drugs in HE,
but its role in HFpEF is not established. B-PRESERVE
study evaluating the long-term effects of metoprolol
succinate on morbidity and mortality in HFpEF is
ongoing.® Controlled release metoprolol (metoprolol
succinate) provides additional advantage of providing
sustained effects and hence once daily administration. It
was decided to first conduct a pilot study to determine
teasibility and incorporate any changes in the methodology
of the full study based on the results obtained in this study.
The data obtained in the pilot study will not be included
in the final complete study.

MATERIALS AND METHODS

This was an investigator-initiated, randomized, double-blind,
single center, placebo-controlled, pilot, 14-week parallel
group study having 2 arms: HFPEF patients treated with
metoprolol succinate or placebo. Patients with HFPEF
visiting the Cardiology Outpatient Department and HTN
clinic of Postgraduate Institute of Medical Education and
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Research, Chandigarh, India, were screened for inclusion
in the study. They were included, if they were 18 years
and above, had New York Heart Association (NYHA)
functional Class II-III of at least 4 weeks’ duration,
LVEF 250% in a nondilated LV (LV end-diastolic
volume <97 ml/m? measured by echocardiography),
echocardiographic evidence of LV diastolic dysfunction,
and were willing to give written informed consent. They
were excluded if: (1) Clinically unstable as defined by any
change in diuretic dose in the month before enrollment,
(2) significant valvular heart disease, pericardial disease,
hypertrophic or restrictive cardiomyopathy, (3) unstable
angina or MI within past 4 weeks, (4) any previous LVEF
below 40%, (5) any contraindication to metoprolol use,
(6) patients already on beta blockers which cannot be
withdrawn, (7) current participation (including prior
30 days) in any other therapeutic trial, and (8) any condition
that, in the opinion of investigator, may prevent the
participant from adhering to the trial protocol.

A single-blind placebo run in the period of 2 weeks
was given for all eligible participants during which beta
blockers were withdrawn, if a patient was receiving them
but coexisting therapies were continued. After the run-in
period, the participants were block randomized (constant
block length of 4 throughout the study) in a 1:1 ratio to
metoprolol succinate 25 mg or placebo. Randomization and
allocation sequence generation were done by investigators
not directly involved in the evaluation of outcomes. The
randomization code was revealed to the investigators once
recruitment, data collection, and analyses were complete.
During the study, follow-up was done every 2 weeks for
12 weeks. A dose upward titration protocol with monitoring
of blood pressure and heart rate (target blood pressure
and heart rate as 120/80 mm Hg and 60 beats/min,
respectively) was implemented for dose increments up to
a maximum dose of 100 mg once daily. For patients not
tolerating increased titration of drug, temporary reduction
in dosage was done and decision on further escalation made
on individual basis by the treating cardiologist. Clinical,
biochemical, and echocardiographic parameters were
assessed at baseline and after 12 weeks. Compliance was
assessed by pill counting and questionnaire.

The primary outcome was proportion of patients
showing improvement of =1 in NYHA class at 12 weeks
with metoprolol succinate compared to placebo. The
secondary outcomes included alteration in exercise capacity
using exercise stress testing (treadmill test using Bruce
protocol), change in tissue Doppler indices of diastolic
dysfunction, change in LV wall thickness and LV mass
on echocardiography, change in N-terminal pro-B-type

natriuretic peptide (NT-proBNP) and propeptide of
procollagen type I (PICP) levels (estimated by ELISA), and
alteration in quality of life (QoL) using SF-36 questionnaire.
The safety end point included the incidence and type of
adverse events and a number of study drug withdrawals.
To avoid interobserver variability, all the echocardiographic
parameters were evaluated by a single cardiologist who was
blinded to study medication and the order of assessment.

The study protocol was approved by the Institutional
Ethics Committee, and all the participants signed a written
informed consent before enrollment to the study. The study
was conducted in accordance with ethical guidelines for
biomedical research on human beings, Indian Council of
Medical Research. The trial is registered with clinical trial
registry-India (REFCTRI-2010 000438).

Statistical analysis

Considering an alpha error of 5% and power of 80% and
hypothesizing that 40% patients receiving metoprolol CR
with HFpEF will show an improvement in symptoms by
1 NYHA HF class as against the expected background
response in 20% with placebo, the required sample size
was 82 patients in each group. Expecting 80% compliance,
196 patients needed to be enrolled. Here, we report the
results of the pilot study conducted on forty patients
with the primary aim to bring forth the need to bring any
amendment in the study protocol.

Data were expressed as mean * standard deviation
(95% confidence intervals), numbers (percentages),
and median (interquartile range [IQR]). Analysis was
carried out using both intention to treat (ITT) and per
protocol methods. The proportions of patients showing
improvement of =1 in NYHA class in the two groups were
compared using Fisher’s exact test. For other parameters,
mean change from baseline in two groups was determined
and between-group comparison was carried out by
unpaired t-test/nonparametric test depending on their
nature. P < 0.05 was considered statistically significant.

RESULTS

Seventy-three patients were screened for potential eligibility
in the study. Twenty patients in each group were available
for ITT analysis [Figure 1]. One patient in each group
was lost to follow-up after randomization, whereas two
patients were lost to follow-up after 2—8 weeks in each
group. Hence, 17 patients in each group were evaluated
for per protocol analysis. The two study arms were similar
at baseline with respect to various demographic and
clinical characteristics [Table 1]. However, the use of ACE
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Assessed for eligibility
(n=73)

Excluded (n=33)

Did not meet inclusion criteria (n=30)
LVEF < 40% (n=10)
Valvular heart disease (n=8)
Cardiomyopathy (n=>5)
Contraindication to beta-blocker(n=4)
Coronary artery disease (n=3)

Refused to participate (n=1)
Difficult to follow-up (n=2)

Randomised (n = 40)

Metoprolol succinate Placebo
(n=20) (n=20)

Lost to follow-up Lost to follow-up
(n=3) (n=3)

Completed the trial Completed the trial
(n=17) (n=17)

Auvailable for ITT analysis
(n=40)

Figure 1: The CONSORT diagram for flow of study participants

inhibitors at baseline was significantly higher in placebo
arm (P = 0.008). The final results for primary outcome
were adjusted for this variable.

In the metoprolol group, dose was titrated to maximum
of 100 mg in 65% patients (mean dose at 12 weeks:
86.7 mg). The mean heart rate at 12 wecks in metoprolol
(73 £ 9 bpm) and placebo groups (77 * 10 bpm) did not
change significantly from baseline (P = 0.62 and 0.99
for metoprolol and placebo, respectively). In metoprolol
group, the systolic and diastolic blood pressures at
12 weeks were 126 * 15 and 81 * 9 mmHg and were
statistically similar to baseline values (P = 0.19 and 0.99
for systolic and diastolic, respectively). Furthermore, no
significant change was observed in blood pressure values in
placebo group (P = 0.09 and 0.2 for systolic and diastolic,
respectively). During the study, calcium channel blockers
were added in three patients (one in placebo and two in
metoprolol group) due to high blood pressure records.

There was an improvement in clinical symptoms in both
the groups |Figure 2]. In metoprolol group, the number
of patients having Class II and Class I1I symptoms
decreased from 11 to 9 and 9 to 1, respectively, while
seven patients were able to attain Class I symptoms
at 12 weeks. In the placebo group, the corresponding
reductions in the number of patients with Class 11 and
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Figure 2: Percentage of patients belonging to different New York Heart
Association classes at baseline and 12 weeks in metoprolol succinate
and placebo groups

Class III symptoms were 13—7 and 7-2, respectively, with
eight patients attaining Class I symptoms. However, there
was no significant difference in the proportion of patients
showing improvement of 21 in NYHA class at 12 weeks
with metoprolol compared to placebo (13/20 vs.
11/20) (P = 0.75). The results remained statistically
insignificant after adjustment for baseline variability
in the ACE inhibitor use. There was an improvement
in exercise capacity as demonstrated by increase in the
number of metabolic equivalents achieved in both groups
at 12 weeks (metabolic equivalents [METs] at 12 weeks:
8.44 * 2.16 in metoprolol group; 8.28 * 1.77 in placebo
group) with metoprolol group showing a more favorable
trend although not statistically significant (P value for
change from baseline at 12 weeks: 0.09 in metoprolol
and 0.65 in placebo group). However, the change was
not statistically significant between two groups [Table 2].

The mean change in various echocardiographic parameters
was not significantly different between two groups [Table 2].
In metoprolol group, there was a significant decline in LV
end systolic volume (LVESV) at 12 weeks (25.84 £ 7.74;
P =0.03). An increase in stroke volume (LV end diastolic
volume-LVESV) at 12 weeks was also observed in both
metoprolol (51 ml from 45 ml at baseline) and placebo
(51 ml from 46 ml at baseline) arms. No statistically
significant difference was observed for mean change in
NT-proBNP levels between two groups. Although in
metoprolol group, a significant increase in values was
noted at 12 weeks (median [IQR]: 649.8 [200-2936];
P = 0.04), it could be explained due to few outlier values
and no particular trend was seen. In the metoprolol group,
the levels of PICP decreased at 12 weeks from baseline
indicating reversal of myocardial fibrosis, but the changes
cannot be deemed important in the absence of statistical
significance (113.32 £ 24.95; P = 0.43).
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Table 1: Baseline demographic and clinical characteristics of metoprolol succinate and placebo groups

Characteristic Metoprolol succinate Placebo (n=20) P
(n=20)
Males/females, n (%) 9/11(45/55) 10/10 (50/50) 0.75
Age in years (meanSD) 55.2+7.1 57.2+9.8 0.47
NYHA class, n (%)
Il 11 (55) 13 (65) 0.75
I 9 (45) 7 (35) 0.75
LVEF, mean+SD 62.9+6.2 62.1+6.57 0.7
Exercise capacity (METs), mean+SD 7.79+1.47 8.21+1.62 0.5
Medications at baseline, n (%)
Beta blockers 8 (40) 9 (45) 0.75
Calcium channel blockers 7 (35) 5(25) 0.73
Diuretics 7 (35) 8 (40) 0.74
ACE inhibitors 3 (15) 12 (60) 0.008*
Angiotensin receptor blockers 3 (15) 3(15) >0.99
Nitrates 2 (10) 2 (10) >0.99
Antiplatelets 10 (50) 9 (45) >0.99
Lipid lowering agents 11 (59) 9 (45) 0.75
Oral hypoglycemics 3 (15) 2 (10) >0.99
Others 8 (40) 10 (50) 0.75
Echocardiographic parameters
E/FE’ ratio 10.51£2.9 11.48+3.97 0.38
LV mass 174.59+82.98 178.96+58.02 0.27
LVEDV 76.72+23.2 80.86+17.3 0.52
LVESV 30.96+8.91 34.01+15.9 0.46
Septal thickness 9.05+2.68 9.3+1.92 0.74
Posterior wall thickness 9.4+2.48 9.4+1.82 0.61
Biochemical parameters
NT-proBNP (pg/mL), median (IOR) 238.2 (107.7-2230.2) 227.6 (58.3-3645) 0.73
PICP (ng/mL) 118.52+25.66 123.36+52.69 0.51
Quality of life (SF-36 score)
Physical functioning 45.25£29.22 55.5+£28.65 0.27
Role limitations due to physical health 57.3+37.9 58.12+37.67 0.94
Role limitations due to emotional problems 64.99+45.2 66.66+44.59 0.98
Energy/fatigue 68.75+18.84 57.5+20.74 0.08
Emotional well-being 75.2+19.88 64.1£17.29 0.07
Social functioning 72.87+21.4 72.75+19.77 0.98
Pain 77+18.63 61.62+30.4 0.06
General health 61+19.56 55.5+23.83 0.43

BMI=Body mass index, NYHA=New York Heart Association, LVEF=Left ventricular ejection fraction, HFNEF=Heart failure with normal ejection

fraction, METs=Metabolic equivalents, E/E’ ratio=Ratio of mitral inflow velocity to annular relaxation velocity, LVEDV = Left ventricular end
diastolic volume, LVESV = Left ventricular end systolic volume, NT-proBNP=N-terminal pro-B-type natriuretic peptide, SF-36=Short Form-36,
PICP=Procollagen Type I, IQR=Interquartile range, ACE =Angiotensin-converting-enzyme, SD=Standard deviation, * P value significant

There was a significant improvement in general health
(67.75 £ 18.38; P = 0.01) and role limitations due to
emotional problems subscales (89.67 = 18.41; P= 0.03) of
SF-36 score at 12 weeks in the metoprolol group. However,
there was no significant difference in any of the subscales
when mean change from baseline was compared between
two groups [Table 3].

One patient in metoprolol group presented with low blood
pressure (100/70 mm Hg) on 50 mg daily dose at third
follow-up visit which was asymptomatic. Hence, the dose
was reduced to 25 mg following which the blood pressure
normalized and the dose was maintained at 25 mg later
on. The study medications were otherwise well tolerated,
and there were no adverse event-related drug withdrawals.

The results of per protocol analysis were similar to ITT
for all the parameters.

DISCUSSION

Our study evaluated the role of metoprolol in patients
having HF with normal EF. Although metoprolol was not
significantly better than placebo with respect to improvement
in functional NYHA class, its use led to a significant decline
in LVESV. A favorable trend toward increase in exercise
capacity was also observed in metoprolol group. The study
also showed that more than 50% patients in both treatment
arms showed improvement in functional NYHA class after
12 weeks. A significant increase in NT-proBNP levels and
a trend toward reduction in serum procollagen propeptide
levels was also seen in the metoprolol group. There also
was a significant improvement in general health and role
limitations due to emotional problems subscales of SF-36
score with metoprolol. There were no serious adverse events
and treatment discontinuations among any study participant.
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Table 2: Comparison of changes in exercise capacity,
echocardiographic, and biochemical parameters between
metoprolol succinate and placebo groups

Parameter Change P
Metoprolol Placebo
succinate

Exercise capacity (METs) -0.65£3.64 -0.95+3.5 0.15

Echocardiographic

parameters
E/F’ ratio 0.25+3.3 0.22+4.75 0.98
LV mass (g) 1.37+25.93 3.13+40.87 0.87
LVEDV (mL) 1.23+12.16 0.84£23.37 0.95
LVESV (mL) -5.12£10.13 -3.47+10.86 0.62
IVS (mm) 0.05+2.62 -0.1£1.89 0.84
PW (mm) -0.45+2.84 -0.15+2.13 0.71
Biochemical parameters
NT-proBNP (pg/mL), 0(0-227) 0(-4-2.9) 0.23
median (IQR)
PICP (ng/mL), mean+SD -5.2+34.8 -2.1+23.9 0.51

Within-group and intergroup comparisons for exercise and various
echocardiographic parameters done by paired t-test and Student’s
t-test, respectively. Within-group and intergroup comparisons

for NT-proBNP and PICP carried out by Wilcoxon paired test
Mann-Whitney U-test, respectively. Values expressed as mean=SD.
METs=Metabolic equivalents, E/E’ ratio=Ratio of mitral inflow
velocity to annular relaxation velocity, LVEDV = Left ventricular
end diastolic volume, LVESV = Left ventricular end systolic volume,
IVS =Interventricular septal thickness, PW = Left ventricular
posterior wall thickness, SD=Standard deviation, PICP=Procollagen
Type I, NT-proBNP=N-terminal pro-B-type natriuretic peptide,
IQR=Interquartile range

Table 3: Comparison of changes in various quality of life
parameters between metoprolol succinate and placebo groups

Parameter Change P
Metoprolol Placebo
succinate
Quality of life (SF-36)
Scale 1 5+13.57 10+18.49 0.33
Scale 2 11.2+33.17 8.75+21.88 0.78
Scale 3 24.67+47.49 8.33+26.21 0.18
Scale 4 -1.75+£12.27 3+8.49 0.16
Scale 5 5+15.57 4+7.68 0.79
Scale 6 7.12+15.96 -2.5+16.52 0.07
Scale 7 7.62+18.68 7.12+24.04 0.94
Scale 8 6.75+11 6+11.42 0.83

Within-group and intergroup comparisons for various scores done
by paired t-test and Student’s t-test, respectively. Values expressed
as mean=SD. SF-36 - Scale 1=Physical functioning, Scale 2=Role
limitations due to physical health, Scale 3=Role limitations due to
emotional problems, Scale 4=Energy/fatigue, Scale 5=Emotional
well-being, Scale 6=Social functioning, Scale 7=Pain, Scale
8=General health, SD=Standard deviation, SF-36=Short Form-36

For the assessment of efficacy of a medicinal product in
HE, clinical symptoms comprising alteration in NYHA
class are recommended as a primary end point.”’ Hence,
we used change in NYHA class as primary end point.
There was a significant improvement in NYHA class
in both the groups and thus between group differences
were attenuated. This could be due to several reasons.
The reporting of NYHA class is somewhat subjective.
Although the subjectivity was taken care of by blinding, the
fact remains that patients were receiving some treatment.

Therefore, we suspect a large placebo effect complexed
with the fact that patients in a clinical trial receive extra care,
the well-known Hawthorne effect, which led to a situation
where there was improvement in both the groups. Another
possibility is that the favorable effect of beta blockers may
take some time to peak later than 12 weeks and prolonging
of trial can lead to greater effects.

We also assessed exercise capacity, another efficacy end
point in HF trials.””) The advantage of exercise testing
over NYHA class is its nonsubjective nature and hence
freedom from assessment bias. An improvement in exercise
capacity was noted in both the groups and correlated with
improvement in NYHA class. The reasons for lack of
statistical significance in intergroup compatisons are similar
as with NYHA class because both are symptom-based
parameters.

Tissue Doppler imaging is the most sensitive and widely
available echocardiographic technique for the assessment
of LV diastolic function, and it is used to measure the
ratio of early mitral valve flow velocity (E) to early diastolic
lengthening velocity (E’). In LV diastolic dysfunction,
there is a continuous decline in tissue Doppler-derived
intramyocardial velocities. As a consequence, E’ decreases
and the E/E’ ratio continuously increases with advanced
LV diastolic dysfunction. A small increase in E/E’ ratio was
observed in metoprolol group not significantly different
from placebo arm. There was a significant decline in
LVESYV in metoprolol group accompanied by an increase
in stroke volume. These findings are encouraging and merit
further exploration in larger, longer duration trials.

NT-proBNP has been characterized as a surrogate marker
of LV dysfunction, NYHA class, and prognosis.”*? In
our study, rise in NT-proBNP levels in the metoprolol
group contrary to improvements in other parameters
was observed. This could partially be explained by wide
variability in the levels of NT-proBNP, varied spectra of
disease presentation and influence of other comorbidities.
Furthermore, findings in a previous study
the nonbeneficial role of NT-proBNP-guided therapy
in HFPEF in contrast to HF with reduced EF, raise
possible speculations on the confirmatory prognostic role
of this biomarker in HFPEF per se circulating levels of
the carboxy-terminal PICP, an index of collagen type 1
synthesis, correlate with the extent of myocardial fibrosis.
A linear relationship between PICP levels and indices of
diastolic function and filling pressure has been proposed.™!
In our study, there was a reduction in serum procollagen
propeptide levels at 12 weeks as compared to the baseline
levels in metoprolol group, possibly reflecting the partial

concluding
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reversal of myocardial fibrosis although statistical
significance can be expected only with longer follow-up.

There are a few limitations in the present study. This is a
pilot study conducted in a smaller population as against
the calculated larger sample. The duration of follow-up
was 12 weeks while a longer duration would have been
more informative owing to the observed trends seen in
exercise capacity and echocardiographic parameters in the
metoprolol group. Hence, considering these results, we
have prolonged the duration of follow-up to 6 months
instead of 3 months in our further ongoing complete trial.
Besides, the observed improvement in QoL scores in both
the groups can be explained by the presence of a large
placebo effect and needs to be tested in real life setting
outside a clinical trial. Despite the limitations, the study
provides important insights into the efficacy of metoprolol
in HFpEF and provides background information for
multicentric clinical trial using hard end points.

CONCLUSION

Our study demonstrated efficacy and safety of metoprolol
succinate in HFpEF using soft end points. This is, however,
a pilot study and the results of the complete ongoing trial
with larger patient population and longer follow-up are
expected to provide a definitive evidence.
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