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Purpose: This study analyzes the safety and efficacy of LCZ696 (valsartan/sacubitril),

a combination of angiotensin II receptor blocker and neprilysin inhibitor (ARNI), in patients

with heart failure and preserved ejection fraction (HFpEF).

Patients and Methods: An observational pilot study was conducted using a prospective

design. A sample of 50 HFpEF patients (27 females and 23 males) was included on LCZ696

(50 mg orally, twice daily), which was then titrated up to a maximum tolerated dose, and

followed up in the outpatient clinic. Thirty-seven patients received LCZ696 during hospita-

lization for decompensated heart failure or before their discharge while same titration was

followed for the remaining patients.

Results: Patients were classified as New York Heart Association (NYHA) class III (64%),

NYHA class IV (22%), and NYHA class II (14%). Diabetes mellitus was found in 74% of

patients, while hypertension in 94%. Rapid clinical improvement was found with significant

reduction in NYHA class down to NYHA class II (p=0.018). Patients had cleared off the fine

basal crackles (specific for the interstitial pulmonary disease) secondary to heart failure

(p<0.001) and improvement or disappearance of edema of the lower limbs (p<0.001).

Heart rate response and jugular venous pressure and NT-pro-BNP were reduced significantly

(p-value <0.001, 0.005, respectively). Echocardiographic criteria for diastolic LV dysfunc-

tion (primarily E/A ratio) improved (p=0.001). Serum sodium (NA) levels improved sig-

nificantly (p=0.015), without worsening renal function or limiting hyperkalemia.

Conclusion: LCZ696 (sacubitril/valsartan; ARNI) led to significant clinical improvements

in patients with HFpEF. Further, a randomized study is needed to test whether it leads to

positive outcomes for a larger sample.

Ethical Approval: Project No. E-17-2414, King Saud University, Kingdom of Saudi

Arabia.

Keywords: impaired diastolic relaxation, left ventricular hypertrophy, LVH, subtle left

ventricular systolic dysfunction, ventricular-vascular

Introduction
Heart failure (HF) is diagnosed in about 37 million people.1 HF prevalence is found

to increase due to an increase in life expectancy, improved acute cardiovascular

treatment, and an increase in its risk factors.2–4 HF represents a health care cost,

which is likely to increase to $70 billion in 2030.5 Mazurek et al6 report that heart

failure with preserved ejection fraction (HFpEF) represents half of the HF patients
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with a prevalence ratio of 35%; however, HFpEF might be

misdiagnosed due to its comorbidities (hypertension and

diabetes).5,7

HFpEF was formally known as diastolic heart failure

(EF ≥50%), increasing with age and is common in elderly

hypertensive females.2 Though, a gap exists in contempor-

ary understanding of its underlying pathophysiological

mechanisms. Some of the pathophysiological mechanisms

include left ventricular hypertrophy (LVH) and fibrosis,

subtle left ventricular systolic dysfunction, impaired dia-

stolic relaxation, ventricular-vascular coupling abnormal-

ities, increased cardiomyocyte stiffness, and systemic

inflammation.8,9

The primary endpoints were not met by the four outcome

trials involving renin-angiotensin aldosterone system

(RAAS) inhibitors,10,11 no successful or regulatory approved

therapies were adopted for morbidity and mortality

reduction.2,12,13 This led to the continuance of empiric and

symptom-based treatment of HFpEF. LCZ696 (sacubitril/

valsartan) is the angiotensin receptor neprilysin inhibitor,

which leads to simultaneous blockage of RAAS and endo-

peptidase neprilysin.14 Recognized as a ubiquitous enzyme,

neprilysin breaks down various peptides such as adrenome-

dullin, biologically active natriuretic peptides (NPs),

endothelin-1, and angiotensin.

While there is a treatment for HFrEF, there is currently no

successful therapy for HFpEF. Even though, natriuretic pep-

tides are found to be beneficial for HF patients, also aldoster-

one secretion suppression, vasodilation, natriuresis and

diuresis, however, the results presented in previous studies

were found to be lacking.15 Although, a combination of

Sacubitril, a neprilysin inhibitor, and valsartan, an angioten-

sin II receptor blocker, reduced the risk of cardiovascular

death and hospitalization in patients with chronic HFrEF

(NYHA Class II–IV).2 However, no evidence of incremental

benefits is found in patients with HFpEF.

A protective mechanism of secretion of atrionatriuretic

peptide (ANP) and brain natriuretic peptide (BNP) in

response to cardiac myocyte stretching resulting from

increased myocardial wall tension secondary to volume

and pressure overload.2 Augmentation of natriuretic pep-

tides could assist in HFpEF management. Also, neprilysin

inhibits angiotensin II degradation and can increase both

the circulating and tissue angiotensin II; therefore, simul-

taneous inhibition of the generation of action of angioten-

sin II is required.16–18

In PARAMOUNT trial (Prospective comparison of

ARNI with ARB on Management of heart failure with

preserved ejection fraction), LCZ696 reduced NT-pro-

BNPmore than valsartan at 12 weeks and was well tolerated

in HFpEF patients. Though, these changes would transform

into value-added outcomes still need to be verified

prospectively.19,20 Therapy with LCZ696 for 36 weeks

was associated with the maintenance of estimated glomer-

ular filtration rate (eGFR) as compared with valsartan ther-

apy, in spite of increased urine albumin creatinine ratio

(UACR) in HFpEF patients. LCZ696 effects on NT-pro-

BNP, left atrial volume, functional class, and eGFR were

not necessarily associated with a reduction in systemic

blood pressure (SBP).21

The heart failure guidelines provided by European Society

of Cardiology (ESC) indicate research gap and need for better

understanding of potential treatments in specific HF

populations.12 Patients with chronic heart failure are recom-

mended renin-angiotensin-aldosterone system (RAAS) with

ARNI (Level of Evidence: B-R) in conjunction with beta-

blockers and aldosterone antagonists to reduce morbidity and

mortality.22 One of the recent studies showed no significant

difference in rates of worsened hyperkalaemia, angio-oedema,

renal function, and symptomatic hypotension.23 Moreover,

Desai24 failed to investigate reductions of central aortic stiff-

ness after administrating sacubitril/valsartan versus enalapril

in patients with chronic HFpEF. Thereby, this study investi-

gates the safety and efficacy of LCZ696 in patients with

HFpEF.

Patients and Methods
Study Design
The study was a pilot observational prospective, event-

driven trial comparing efficacy and safety of LCZ696

among HFpEF diagnosed patients. Given the nature of

this study, the selected design is appropriate as it helps

identify the impact of study treatment on patients over

some time. This study was conducted on hospitalized

patients from October 2017 to April 2018. The protocol

specified that an aldosterone antagonist should be

observed, considering renal function, serum potassium,

and tolerability in all patients.

Ethical Approval
The study received ethical approval from King Saud

University, Saudi Arabia under the Project No. E-17-

2414. Moreover, the study was conducted in accordance

with the Declaration of Helsinki.
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Study Sample and Procedure
The population comprised of HFpEF diagnosed patients who

were treated at Dallah Hospital from October 2017 to

April 2018. A sample of 50 HFpEF patients were recruited

who were then prospectively followed initially every 2 weeks,

4 weeks, 8 weeks, and 3 months up to 6 months. LCZ696

(ARNI) was administered to 37 patients upon admission and

pre-discharge for decompensated heart failure, who met the

inclusion criteria for LCZ696 (Valsartan/Sacubitril), whereas,

13 patients started at an outpatient clinic follow-up visit. The

inclusion and exclusion criteria are presented in Table 1.

Monitoring Parameters

All patients had baseline and periodic blood pressure along

with heart rate measurements in the clinic setting together with

baseline renal profile and potassium levels. Patients were

followed up in the heart failure clinic initially every 2 weeks

after starting LCZ696 and with each dose change, up to 2

months, and then regularly. Patients were followed for symp-

tomatic improvement NYHA class, resolution of edema, renal

parameters, and development of angioedema for 6 months.

ACUSON SC 2000 was used to obtain echocardiographic

measurements. Analysis of Short- and long-axis two-

dimensional views and Echo Doppler. Echocardiography at

baseline and 6months included LVandRV function, estimated

systolic pulmonary artery pressure (SPAP) levels, LA size and

LV diastolic dysfunction grades.

Precautions

Combined treatment with an angiotensin-converting enzyme

inhibitor drug or angiotensin II blockers (ACE-I/AgIIb) and

LCZ696 (sacubitril/valsartan, ARNI) was considered contra-

indicated. All participants signed an informed consent form

that included the study purpose and participant’s rights to

withdraw at any time without any obligation towards the

study team. No incentives or payments were given to the

participants.

Statistical Analysis
All the analysis was performed using [SAS/STAT] soft-

ware (SAS Institute Inc., Cary, NC, USA). Categorical

data were summarized with absolute numbers and percen-

tages. Continuous data were summarized as means and

Standard Deviations (SD) or Median. Comparisons

between variables were performed using Chi-square test

or Fisher’s exact test for categorical variables and t-test or

Mann–Whitney U-test for continuous variables.

Results
Fifty patients were prospectively started on LCZ696.

Patients were observed in the outpatient clinic for 6 months

Table 1 Inclusion and Exclusion Criteria

Inclusion Exclusion

Age ≥ 18 years old with one of

the following, left ventricular EF

more than or equal to 50%,

NYHA class II, III, or IV

symptoms; N-terminal pro-BNP

≥ 600 pg/mL, or hospitalization

for heart failure within in the last

12 months.

Symptomatic hypotension,

uncontrolled diabetes, systolic

blood pressure < 95 mmHg,

hepatic dysfunction/cholestasis,

eGFR < 30 mL/min/1.73 m2,

serum potassium level >5.2

mmol/L, history of angioedema,

pregnancy and lactation,

advanced pulmonary disease

actively treated or patients with

significant valvular heart disease.

Abbreviations: EF, ejection fraction; NYHA, New York Heart Association; eGFR,

estimated glomerular filtration rate.

Table 2 Demographic Data

Variables N = 50 (n, %)

Gender Female 27 (54.0%)

Male 23 (46.0%)

NYHA class 2 7 (14.0%)

3 32 (64.0%)

4 11 (22.0%)

DM 37 (74.0%)

HTN 47 (94.0%)

Entresto dose 50 mg 6 (12.0)

100 mg 41(82.0)

200 mg 3 (6.0)

AF 14 (28.0)

IHD 17 (34.0)

Hypothyroidism 10 (20%)

Hyperlipidemia 31 (62%)

Obesity 15 (30%)

Anemia 5 (10%)

COPD 7 (14.0%)

CVA 5 (10.0%)

EF (IQR) 60 (13.0)

Range

Age 70 ± 18.0

Medications Beta blockers 41(82.0)

ACE inhibitors 3 (6.0)

Angiotensin receptor blockers 6 (12.0)

Abbreviations: NYHA, New York Heart Association; DM, diabetes mellitus;

HTN, hypertension; AF, atrial fibrillation; IHD, ischemic heart disease; COPD,

chronic obstructive pulmonary disease; CVA, cerebrovascular accident; EF, ejection

fraction.
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(27 females and 23 males). The median age was 70 ± 18.

Medication was started pre-discharge for 37 patients (74%),

while the remaining patients (n=13; 26%) started in the

outpatient clinic after discharge. Seven (14%) patients

were ACEI/ARB-naive. Calcium channel blockers were

used in 39 patients (78%), beta-blockers in 36 patients

(72%), and aldosterone blockers in 13 patients (26%).

(Calcium channel blockers were more used for hyperten-

sion control in elderly patients due to valuable effect on

cardiovascular outcome)

Most patients were NYHA class III (n=32; 64%), and

NYHA IV (n=11; 22%), while the remaining patients

(n=7; 14%) were NYHA class II. Comorbidities observed

in patients included diabetes mellitus (DM) (n=37; 74%),

hypertension (n=47; 94%), ischemic heart disease (IHD)

(n=17; 34%), atrial fibrillation (AF) (n=14; 28%), hyperli-

pidemia (n=31; 62%), hypothyroidism (n=10; 20%), obe-

sity (n=15; 30%), anemia (n=5; 10%), chronic obstructive

pulmonary disease (COPD) (n=7; 14%), and cerebrovas-

cular accident (CVA) (n=5; 10%). The clinical character-

istics of DM in our patients account for the higher

prevalence of DM II in Saudi population.

The median ejection fraction (EF) was 60% (Table 2).

Patients showed clinical improvement with significant

improvements in NYHA class (p<0.018), the disappearance

of fine basal crackles secondary to heart failure (p<0.001),

improvement of edema of the lower limbs (p<0.001), heart

rate reduction (81 ± 16 beats/min beforemedication initiation

vs 76 ± 13 beats/min; p<0.001), and a reduction of jugular

venous pressure (12 ± 3 cm/water vs 7 ± 3 cm/water;

p<0.001). There was no statistically significant reduction in

systolic pressure (127.2 ± 17.2 mmHg at the first visit vs

124.1 ± 16.7 mmHg at the last visit; p=0.368) and diastolic

blood pressure (68.3 ± 11.8 mmHg at the first visit vs 66.3 ±

10.2 mmHg at the last visit; p=0.740; Table 2).

NT-pro BNP was significantly reduced during the follow-

up period (1500–800 after 6-month follow-up period;

p=0.005). Sodium levels normalized during the follow-up

period (124.2 ± 5.14 mmol at first visit vs 134.8 ± 4.7 mmol

at the last visit; p=0.015), while there was no change in serum

creatinine (86 mg at the first visit vs 87 at the last visit;

p=0.197) and potassium (4.98 ± 0.5 mmol at the first visit vs

4.5 ± 0.3 mmol at the last visit; p=0.516). During the follow-

up, re-hospitalization occurred in only 5 patients (10%) pre-

cipitated by the associated comorbidities and resulting in con-

gestive heart failure, for which patients received temporary

intensification of parenteral diuretics. The achieved LCZ696

dosage was 100 mg, 50 mg, and 200 mg, twice daily, in 41

(82%), 6 (12%), and 3 (6%) patients, respectively (Table 3).

The sameNT-proBNP cut off value was used for the diagnosis

Table 3 Clinical Parameters

Initial Visit (Months) Second Visit (3 Months) Third Visit (6 Months) P-value

HR (beats per minute) 81.26 ± 16.10 74.36 ± 10.89 72.58 ± 10.91 <0.001

JVP (cm H2O) 12.20 ± 3.25 8.34 ± 3.61 7.16 ± 3.05 <0.001

SBP (mmHg) 127.2 ± 17.26 127.0 ± 18.18 124.1 ± 16.72 0.368

DBP (mmHg) 68.3 ± 11.8 65.7 ± 9.54 65.2 ± 8.94 0.740

K (mmol) 4.98 ± 5.14 4.35 ± 0.51 4.33 ± 0.41 0.516

Na (mmol) 124.2± 5.14 134.9 ± 5.20 135.7 ± 3.82 0.015

Pro-BNP (mmol) 1500 (1370) 1100 (609.0) 802.5 (500.0) 0.005

Creatine (mmol) 86.00 (34.00) 88.00 (40.00) 86.00 (44.00) 0.197

NYHA <0.018

2.0 5 (10.00%) 36 (72.00%) 44 (88.00%)

3.0 37 (74.00%) 13 (26.00%) 5 (10.00%)

4.0 8 (16.00%) 1 (2.00%) 1 (2.00%)

Edema <0.001

0 3 (6.00%) 32 (64.00%) 41 (82.00%)

1 47 (94.00%) 18 (36.00%) 9 (18.00%)

Rales <0.001

0 7 (14.00%) 36 (72.00%) 44 (88.00%)

1 43 (86.00%) 14 (28.00%) 6 (12.00%)

Abbreviations: HR, heart rate; JVP, jugular venous pressure; SBP, systemic blood pressure; DBP, diastolic blood pressure; K, potassium; Na, sodium; NYHA, New York

Heart Association.
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of heart failure as the majority were aged less than 75 years,

also the patients with AF (14) had a clear clinical evidence of

congestive heart failure.

Echocardiography was performed twice in all patients,

before drug administration and at the end of the study.

After 6 months, treatment with LCZ696 improved the E/A

ratio (p=0.001) and reduced systolic pulmonary artery

pressure (sPAP) (54.5 ± 16.2 mmHg) at first visit vs

47 ± 13.8 mmHg at the last visit (p=0.001) (Table 4).

Left atrium size, right ventricular size (RVD), inter-

ventricular septum thickness (IVS), posterior wall thick-

ness (PWT), and tricuspid regurgitation (TR) severity had

no statistically significant differences (Figure 1–3).

Discussion
The traditional management schemes for HFpEF were

approached by concentrating on the use of ACEI/ARB/

diuretics without targeting the stress/stretch effects exerted

by the different HFpEF comorbidities. The objective was

to target patients with HFpEF whose treatment goals were

not achieved previously, perhaps due to the heterogeneity

of HFpEF patients.

Analysis of LCZ696 studies suggested that it provides

improved protection from cardio-cerebrovascular events

(eg, stroke and diastolic heart failure) due to reduction in

pulse pressure (PP) (an independent predictor of cardio-

vascular events (myocardial infarction, heart failure, and

cardiovascular death)).12 It was found that LCZ696

improved global circumferential but not longitudinal strain

when compared to valsartan, an angiotensin II blocker,

during 36 weeks.24 Also, LCZ696 offset the cardiac remo-

deling and dysfunction after myocardial infarction that

might lead to superior inhibition of cardiac fibrosis and

cardiac hypertrophy compared to either standalone nepri-

lysin inhibitor or angiotensin receptor blocker.24,25

The rationale for the current study supported by the

strong evidence from the PARADIGM-HF trial that demon-

strated a bigger benefit of LCZ696 compared with enalapril

in reducing cardiovascular (CV) mortality and morbidity in

patients with HFrEF.26 Also, in the PARAMOUNT study,

patients with HFpEF and NYHA class II–IV required ACEI

or ARB for controlling symptoms of heart failure. LCZ696

was initiated to confirm tolerability at a minimum daily dose

of 50 mg before titration up to 100 mg (PO bid) for 4 weeks,

followed by up-titration to 200 mg (PO bid) for up to 12

weeks according to the clinical situation. LCZ696 reduced

NT-pro-BNP to a greater extent than valsartan at 12 weeks

and was well tolerated.12 Up-titration is not obligatory but

rather, as per patients’ LCZ696 safety and tolerability,

allowed for transitory dose breaks or dose drops. This dosing

pattern is based on remarks of the TITRATION study (dou-

ble-blind, randomized comparison of two up-titration regi-

mens: Initiating sacubitril/valsartan in heart failure), which

showed that a slow up-titration of LCZ696 from 50 mg to

200 mg (PO bid) over 6 weeks improved the likelihood of

reaching target doses in patients with prior exposure to low

doses of ACEI/ARB.27 Also, this regimen generated biomar-

ker efficacy data such as changes in NT-pro-BNP at prede-

fined time points (weeks 4 and 8, and month 6), assess the

effect of 100 mg and 200 mg (bid) LCZ696 doses on HF-

related biomarkers.22 Similarly, the present study used the

same titration scheme aiming at a target dose of 200 mg (PO

bid), which was maintained as long as tolerated. However,

most of our patients continued on 100 mg po bid during the 6

months achieving the maximum clinical effect without

Table 4 Echocardiographic Parameters

Echocardiographic

Parameters

Initial Visit Final Visit P-value

RVD (mm) 30.62 ± 7.44 31.04 ± 6.23 0.226

EDD (mm) 47.36 ± 8.08 48.10 ± 7.70 0.543

IVS (mm) 11.06 ± 1.25 10.98 ± 1.20 0.543

PWT (mm) 10.20 ± 1.85 10.44 ± 1.21 0.339

LA (mm) 39.65 ± 10.22 40.64 ± 7.15 0.356

E velocity (mm/sec) 96.08 ± 32.55 90.88 ± 29.12 0.129

A velocity (mm/sec) 70.94 ± 28.01 78.30 ± 27.26 0.006

EF 60.00 (10.00) 56.00 (10.00) 0.401

ESD (mm) 29.00 (11.00) 28.00 (10.00) 0.291

EA Ratio 1.30 (1.10) 1.10 (0.70) 0.001

SPAP 54.50 (25.00) 47.50 (25.00) 0.001

TR severity 0.403

1 28 (57.14%) 35 (71.43%)

2 12 (24.49%) 6 (12.24%)

3 2 (4.08%) 6 (12.24%)

4 7 (14.29%) 2 (4.08%)

MR grade 0.248

1 38 (77.55%) 42 (85.71%)

2 9 (18.37%) 4 (8.16%)

3 1 (2.04%) 3 (6.12%)

4 1 (2.04%) 0 (0.00%)

Abbreviations: RVD, right ventricular size; EDD, estimated date of delivery; IVS,

inter-ventricular septum thickness; PWT, posterior wall thickness; LA, left atrium;

EF, ejection fraction; SPAP, systolic pulmonary artery pressure; TR, tricuspid regur-

gitation; MR, mitral regurgitation; HfpEF, heart failure and preserved ejection frac-

tion; NYHA, New York Heart Association; LVH, left ventricular hypertrophy;

RAAS, renin-angiotensin aldosterone system; NPs, natriuretic peptides; ANP, atrio-

natriuretic peptide; eGFR, estimated glomerular filtration rate; UACR, urine albu-

min creatinine ratio; SBP, systemic blood pressure; hsTnT, high sensitivity Troponin;

SPAP, systolic pulmonary artery pressure; IHD, ischemic heart disease; AF, atrial

fibrillation; CVA, cerebrovascular accident; COPD, chronic obstructive pulmonary

disease; EF, ejection fraction.
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adverse effect, it was generally well tolerated, as shown in

the PARADIGM-HF17 and TITRATION studies for HFrEF

patients.28

The primary endpoints in the current study included

clinical effects, safety, and HF hospitalizations that are in

line with the treatment goals for chronic HF, including

improved morbidity, elimination of subjective symptoms,

and improved quality of life.29 These outcomes best reflect

the quality of life burden of chronic HF and have been

used in trials such as PARADIGM-HF, SHIFT (Ivabradine

and outcomes in chronic heart failure) EMPHASIS-HF

(Eplerenone in patients with systolic heart failure and

mild symptoms), and CHARM-Added (Effects of cande-

sartan in patients with chronic heart failure and reduced

left-ventricular systolic function taking angiotensin-

converting-enzyme inhibitors).30

NT-pro-BNP is an effective biomarker to assess the

effects of LCZ696 as it is not a substrate of neprilysin

such as B-type natriuretic peptide (BNP).17 Stratification

of patients by baseline NT-pro-BNP was applied to ensure

proper patient risk assessment.31 Changes in NT-pro-BNP

are of particular interest because natriuretic peptide (NP)

levels have an essential predictive effect in patients with

HF. Elevated levels of NPs are associated with adverse

outcomes in these patients, and a reduction in their levels

is associated with improvement in left ventricular wall

stress.12

While mortality and HF hospitalizations have been

usually used as endpoints in most HF trials, there is

growing alertness that episodes of deteriorating HF should

be acknowledged as an important morbidity event in the

patient journey as they may suggest advancement of the

Figure 1 (A) Echo Doppler of mitral valve inflow showed left ventricular diastolic dysfunction ( impaired relaxation). (B) Echo Doppler of mitral valve inflow showed

diastolic dysfunction grade 1 after 6 months.

Figure 2 (A) Echo Doppler of mitral valve inflow showed left ventricular diastolic dysfunction (psoudo-normal filling pattern). (B) Echo Doppler of mitral valve inflow

showed elevated left ventricular filling pattern in atrial fibrillation.
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underlying pathophysiology, decline of clinical status, and

worse prognosis.32 In concordance with this observation,

a recent posthoc analysis from the PARADIGM-HF study

(Angiotensin–Neprilysin Inhibition versus Enalapril in

Heart Failure) showed that manifestations of worsening

HF, such as outpatient intensification of HF therapy and

emergency department visits, have serious predictive

effects including an increased risk of all-cause

mortality.33 The beneficial pleiotropic effects attributable

to LCZ696 resulted in reducing stress/stretch effects along

with its antifibrotic and anti-hypertrophic effects, which

may have been of greater impact on patients’ outcomes

than receiving either ACEI or ARB (RAAS inhibitors).34

However, contrary to the present study, Solomon et al35

showed that cardiovascular mortality accounts for 8.5% of

the deaths. It showed that no significant benefits were

found for sacubitril–valsartan concerning the heart failure

patient’s low rehospitalization, with an ejection fraction of

45% or higher. However, Solomon et al36 study showed

that sacubitril/valsartan provides a more effective results

than renin-angiotensin-aldosterone–system inhibition for

female HF patients hospitalization regardless of the ejec-

tion fraction, supporting the present study findings. The re-

hospitalization rate in the present study cohort was 10% (5

patients) due to HF. The low hospitalization rate reflected

improvements in patients’ quality of life, more frequent

follow-up in the HF clinic and easy access to the medical

care system.

The reason that our pilot study was positive contrary to

PARAGON trial is simply because mortality was included

in the primary combined outcome in PARAGON trial

knowing that patients with 50% or more ejection fraction

and HFpEF are more likely to die from comorbid condi-

tions like infections, renal failure, stroke and less likely to

die from cardiac causes.

Study Limitations
This prospective observational pilot study was limited due

to its small cohort size, short follow-up duration, biomar-

ker, and echocardiographic parameters. Moreover, it fails

to address clinical improvement in the studied patients was

due to the effect of LCZ696, due to the absence of control

group. However, it is considered as the start of manage-

ment redirection from traditional targets to new indications

for using LCZ696 for management of HFpEF.

Conclusion
The present study has assessed the efficacy and safety of

LCZ696 in these patients and showed that LCZ696

(ARNI) exerts a distinctive CVand renal effects in patients

with HFpEF. These results have provided supportive evi-

dence for an emerging outcome improving therapeutic

Figure 3 Echo Doppler of tricuspid valve inflow to assess right ventricular systolic pressure.
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approach than the currently used treatments in HFpEF

patients. Following this pilot study, the researcher intends

to continue gathering pre-specified patients together with

large sample size and longer follow up. Moreover, future

studies need to include control group to show clinical

improvement in the patients was due to the effect of

LCZ696 on a larger sample.
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