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Abstract
Introduction and Aim of the work: Many angiotensin enzyme inhibitors and angiotensin receptor blockers have been tested
regarding exercise capacity in heart failure patients and could not prove a consistent increase in exercise capacity, regarding
entresto the available evidence did not cover the effect on exercise capacity, so in this work we are trying to prove that entresto
improve exercise capacity. Methods: 19 consecutive Patients with completed follow up, has undergone (6MHWT), at baseline
and after 3 months of reaching optimal dose of Entresto and echo Doppler measurement of E/e` ratio, at baseline before
starting entresto and 12 weeks after reaching optimal dose of entresto. Results: the age of our patients was 60 ±11 years, with
male female ratio of 11/8, 52.6% were diabetic, 57.9% were hypertensives, 57.9% were ischemic, 89.5% were on maximally
tolerated dose of beta blockers and all were on entresto maximally tolerated dose. In our study the mean 6MHWT at baseline
was 292 ±111 meters and at follow up improved to 414 ±88 meters (42% improvement) with a P value of < 0.001, also in
parallel the E/e` ratio at baseline was 14.01± 4.89 and decreased at follow up to 9.55±2.36 with a P value of 0.003, the E and e`
changes in baseline to follow up were not significant. Discussion: In comparison to our work Faraudo et al studied 30 patients
at baseline and after 3 months of dose optimization similar to our protocol, their 6MHWT was 274± 96 meters and improved to
335± 100 meters (22% improvement) with a P value of 0.05. Beltran et al, and Sgorbini et al repeated the 6MHWT after 30
days and compared to baseline and showed significant improvement after 30 days. Canu and his group, studied 180 patients
and repeated the 6MHWT at 30 days, 3 months, and 6 months and 6MHWT increased from a mean of 461 meters to up
6MHWT. From the all the above we see a consistent increase in exercise capacity of heart failure patients upon the start of
entresto therapy whether at one month or at three months, our study is limited by small number of patients and lack of control
group, and in the future a larger study could state the clear fact that entresto improve the exercise capacity of chronic systolic
heart failure patients. Conclusion: In this pilot study entresto therapy could increase significantly the exercise capacity of
chronic systolic heart failure patients. In parallel the E/e` have dropped in the follow up denoting drop in the left ventricular
end diastolic pressure which is marker of improvement in heart failure status and consequently improve the exercise capacity.
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1. Introduction
Sacubitril/valsartan (Entresto) is the first molecule
belonging to angiotensin receptor-neprilysin inhibitors
(ARNi). Indeed, it exerts a dual action: valsartan blocks the
angiotensin II receptor while sacubitril inhibits neprilysin, an
endopeptidase which cleaves natriuretic peptides [1].
Sacubitril/ valsartan was effective in patients with HF with

reduced ejection fraction (HFrEF) in the pivotal randomized
PARADIGM-HF trial and in the preliminary analysis of the
ongoing PARAGON-HF trial [2, 3]. Given its demonstrated
efficacy in robust studies, the recent European Society of
Cardiology (ESC) guidelines recommend the use of ARNi
instead of ACE inhibitors for the treatment of HFrEF [4].
Many angiotensin converting enzyme inhibitors and
angiotensin receptor blockers have been tested regarding
exercise capacity in heart failure patients and could not prove
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a consistent increase in exercise capacity using 6 minutes’
hall walk test (6MWT), [5, 6, 7, 8]. In the available evidence
[2], the assessment of improvement in symptoms was done
by Kansas City Cardiomyopathy Questionnaire (KCCQ), but
no objective test was used to evaluate the exercise capacity,
in this work we try to prove objectively that exercise capacity
of chronic systolic heart failure patients can improve on
entresto therapy.

3.3. Exclusion Criteria

2. Aim of the Work

4. Results

To test the hypothesis that entresto can significantly
increase the exercise capacity of chronic systolic heart failure
patients in comparison to baseline utilizing 6 minutes’ hall.

3. Methodology
3.1. Patients:
19 consecutive Patients with completed follow up out of 34
evaluated in Dubai hospital, Dubai, between September 2016
and June 2018, has undergone (6MHWT) [9], at baseline and
after 3 months of reaching optimal dose of Entresto and echo
Doppler measurement of E/e` ratio [10], at baseline before
starting entresto and 12 weeks after reaching optimal dose of
entresto. the results have been tabulated and statistically
analyzed. All patients provided informed consent and the
protocol was approved by the research ethical committee in
accordance with the principles of the Declaration of Helsinki
and national regulations.
3.2. Inclusion Criteria
1.
2.
3.
4.

Age ≥ 18
NYHA II-IV
LVEF ≤ 40% (35%)
HF hospitalization within 12 months.

1.
2.
3.
4.
5.
6.

Symptomatic hypotension (SBP < 100 mmHg).
eGFR < 30 ml/min/1.73 m2, or decrease > 25%.
serum K > 5.2 mmol/L.
History of angioedema .
Side effect to ACE-I/ARB.
If the patient cannot exercise.

Table 1. Characteristics of the study population, Data are mean ± standard
deviation, ratio or number (percentage).
Variable
Demographic characteristics
Age (years)
Gender (M/F)
DM
Hypertension
CAD
History of ACS/MI
MR
TR
AF
Cardiomyopathy
Type of cardiomyopathy (ICM/DCM)
Medications
Diuretics
BB

Value
60 ± 11 (range, 37 to 78)
11/8
10 (52.6%)
11 (57.9%)
11 (57.9%)
10 (52.6%)
7 (36.8%)
1 (5.3%)
4 (21.1%)
19 (100%)
12/7
11 (57.9%)
17 (89.5%)

In this pilot study, we recruited 19 patients out of 34
evaluated, between September 2016 and June 2018, the age
of our patients was 60 ±11 years, with male female ratio of
11/8, 52.6% were diabetic, 57.9% were hypertensives, 57.9%
were ischemic, 89.5% were on maximally tolerated dose of
betablockers and all were on entresto maximally tolerated
dose. [table 1]

Table 2. Comparisons of 6MHWT and echocardiographic variables at baseline and after 12 weeks of Entresto therapy.
Baseline

After 12 weeks

95% CI of difference
Lower

Upper

Mean

SD

Mean

SD

Mean
difference

19

292

111

414

88

-122.58

-164.54

18

0.82

0.25

0.79

0.18

0.03

-0.08

e (m/s)

18

0.06

0.02

0.10

0.09

-0.04

E/e

18

14.01

4.89

9.55

2.37

4.46

Variable

n

6MHWT (m)
E (m/s)

95% CI, 95% confidence interval; df, degree of freedom;
n, number; SD, standard deviation; t, t-statistic. *Pairedsamples Student t-test.
In our study the mean 6MHWT at baseline was 292 ±111
meters and at follow up improved to 414 ±88 meters (42%
improvement) with a P value of < 0.001 [figure 1], also in
parallel the E/e` ratio at baseline was 14.01± 4.89 and
decreased at follow up to 9.55±2.36 with a P value of 0.003,
the E and e` changes in baseline to follow up were not
significant [figure 2], [table 2].

t

df

p-value*

-80.62

-6.137

18

<0.001

0.14

0.568

17

0.578

-0.09

0.01

-1.760

17

0.096

1.76

7.17

3.481

17

0.003

Statistical Methods
Data were analyzed using MedCalc© version 18.2.1
(MedCalc© Software, bvba, Ostend, Belgium).
Continuous numerical variables were presented as mean
and standard deviation, and categorical data as ratio or
number and percentage.
Paired numerical data were compared using the pairedsamples Student t-test.
Two-sided p-values <0.05 were considered statistically
significant.

Open Science Journal of Clinical Medicine 2019; 7(1): 11-14

13

Figure 1. Mean 6MHWT at baseline and after 12 weeks of entresto therapy. Dots represent individual observations. Horizontal line represents the mean. Error
bars represent the 95% confidence interval (95%CI).

Figure 2. Mean mitral valve E/e at baseline and after 12 weeks of Entresto therapy. Dots represent individual observations. Horizontal line represents the
mean. Error bars represent the 95% confidence interval (95%CI).

5. Discussion
In comparison to our work Faraudo et al [12] studied 30
patients at baseline and after 3 months of dose optimization
similar to our protocol, their 6MHWT was 274± 96 meters
and improved to 335± 100 meters (22% improvement) with a

P value of 0.05. Beltran et al [11], and Sgorbini et al [13]
repeated the 6MHWT after 30 days and compared to baseline
and showed significant improvement after 30 days. Canu and
his group [14], studied 180 patients and repeated the
6MHWT at 30 days, 3 months, and 6 months and 6MHWT
increased from a mean of 461 meters to 511 meters at 30
days, that improvement was persistent for the 3 and 6 months
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follow up 6MHWT. From the all the above we see a
consistent increase in exercise capacity of heart failure
patients upon the start of entresto therapy whether at one
month or at three months, the mechanism is not yet clear, but
there are some theories, it is proposed that neprilysin
inhibition mediated by sacubitril would acutely amplify
hemodynamic effects of natriuretic peptides (natriuresis,
vasodilation), However, beyond the effects on natriuretic
peptides, it is also remarkable that neprilysin inhibition could
modify the biological activity of more than 50 endogenous
peptides by inhibiting their metabolism, also neprilysin
inhibition could increase the half-life of adrenomedullin,
bradykinin and substance P, all of them substrates of
neprilysin that promotes peripheral vasodilation [15-17]. In
our study the E/e` ratio dropped in the follow up consistent
with clinical improvement and drop in left ventricular end
diastolic pressure and parallel the improvement in 6MHWT
[9], We have to state the fact that our study is limited by
small number of patients and lack of control group, and in the
future a larger study could state the clear fact that entresto
improve the exercise capacity of chronic systolic heart failure
patients.

6. Conclusion
In this pilot study entresto therapy could increase
significantly the exercise capacity of chronic systolic heart
failure patients. In parallel the E/e` have dropped in the
follow up denoting drop in the left ventricular end diastolic
pressure which is marker of improvement in heart failure
status and consequently improve the exercise capacity.
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