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Abstract

Background: Current guidelines approved Sacubitril/
valsartan as replacement therapy to angiotensin-converting-
enzyme inhibitors or angiotensin-receptor-blockers for treat-
ment of heart failure patients with reduced ejection fraction.

Aimof Study: The study was conducted to eval uate the
safety, efficacy, and tolerability of sacubitril/valsartan (S/V)
initiation in hospitalized patients.

Patients and Methods: Thisis a Prospective observational
cohort study that included 191 patients who were hospitalized
due to heart failure with reduced Ejection fraction (HFrEF)
from March 2019 till June 2020. Sacubitril/valsartan was
initiated during hospitalization and after hemodynamic stabi-
lization. The study evaluated the following: Incidence of
hypotensive events, the incidence of inpatient acute kidney
injury and hyperkalemia, rate of discontinuation, and change
in giection fraction (EF), Brain natriuretic peptide (BNP), and
N-terminal Pro-B-type natriuretic peptide (NT-pro-BNP) from
baseline and after one and three months from initiation.

Results: The mean age was 60.4+ 12.4 years and 73.8%
of patients were males. Of the studied group, 92.1 % continued
to take S/V, while 3.1% stopped medicine due to symptomatic
hypotension, 2.6% due to financial issues, 1% due to AKI,
and 1% due to hyperkalemia. After three months, only 5.8%
of the patients tolerated the maximum dose (97-103) bid. For
patients who continued to take S/V, there was a significant
increase in EF at one- and three-month post-initiation, 28.4%
vs. 33.8% & 28.4% vs. 39.4% respectively, (p<0.001). On
the other hand, there was a significant decrease in both BNP
and NT-pro-BNP, (p<0.001).

Conclusions: Early initiation of sacubitril/valsartan during
hospitalization is safe and tolerable with good efficacy and
minimal adverse effects.

Key Messages: Most hospitalized patients due to acute
decompensated heart failure and reduced g ection fraction
can tolerate initiation of sacubitril/valsartan after hemodynamic
stabilization guided by strict blood pressure, creatinine, and
potassium level monitoring.
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Introduction

THE prognosis of Heart failure patients with re-
duced gjection fraction (HFrEF) is stillpoor despite
therecent advances in the treatment modalities. It
has been established that HFrEF isassociated with
adverse short and long-term events despite the
improvement of patient's symptoms achieved with
standard medications [1] . Sacubitril/Valsartan (S/V)
is a dual-acting Drug, the first component, Sacu-
bitril isapro-drug that, after activation, inhibits
neprilysin, preventing natriuretic peptides degra-

dation. The second component, valsartan, causes
asimultaneous block of the renin-angiotensin-
aldosterone system (RAAS). This simultaneous
action leads to an extended duration of the benefi-

cial effects of natriuretic peptides and the prevention
of RAAS's deleterious effects. These actions are
associated with subsequent systemic vasodilation,

adecrease of peripheral vascular resistance, in-
crease in both diuresis and natriuresis with the
resultant decrease in plasmavolume [2].

SV was approved by Food and Drug Adminis-
tration (FDA) to be used in the treatment of chronic
heart failure patients with reduced gjection fraction
(HFrEF) with NYHA functional classI-I1V. SV
is recommended to be used as replacement therapy
to Angiotensin-converting enzymes inhibitors
(ACEI) or angiotensin |1 receptor blockers (ARBS),
in addition to the standard, anti-failure treatments
including beta-blockers and mineralocorticoid
receptors antagonists (MRA) [3]. Recently, S/V is
useful in the treatment of apparently resistant
hypertension in patients with heart failure and
preserved gjection fraction (HFpEF), even in those
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patients with elevated blood pressure who are
treated with at least four antihypertensive medica-
tions classes, including an MRA [4].

In 2016, S/V was recommended by the guide-
lines published by the European Society of Cardi-
ology (ESC) asaclass IB to be given for sympto-
matic patients despite the optimal guideline-directed
medical therapy [5] . Also, the ACC/AHA/HFSA
Focused Update Guidelines published in 2017
recommended that NYHA class II-111 patients
toleratingan (ACEI) or (ARBS) should be switched
to S/V asit reduces both the mortality and morbidity
risksrelated to HF [6] . These recommendations
were based on the PARADIGM-HF clinical tria,
arandomized, double-blind one, compared the
effect of S/V prescription versus enalapril in the
symptomatic ambulatory stable patients with chron-
ic HF. Thetrialconcluded that S/V is better than
Enalapril as S/V given group was associated with
alower incidence of both cardiovascular death and
hospitalizations due to HF [7].

The possibility of prescribing SV for in patients
after stabilization of acute decompensation was
addressed by two other trials whose primary results
were released in 2018. The TRANSITION study,
compared between prescribing S'V before dis-
charge, and at least 24 hours or more after hemo-
dynamic stabilization and prescribing it after dis-
charge (within 1-14 days). The percentage of
patients achieving a dose of 97/103mg twice a day
at 10 weeks was the primary endpoint of this study.
The secondary objective of the study was the
percentage of patients who reached and maintained
adoseof 100 and/or 200mg twice a day, or any
dosefor at least 2 weeks and up to 10 weeks. Also,
the study calculated the percentage of patients who
permanently discontinued S/V during the same
period. the study included 1002 subjects (500pre-
discharge & 502 post-discharge). TRANSITION
results showed that nearly 50% of the patients with
acute HF decompensation achieved the recommend-
ed S/V target maximum dosewithin 10 weeks after
stabilization. This concluded that S/V initiation in
hospitalized patients is well-tolerated and feasible
(8] . In the second study, the PIONEER-HF study,
hospitalized patients with HFrEF were randomized
after hemodynamic stabilization either to receive
S/V with the maximum target dose (200mg twice
daily) or enalapril with adose of 1 Omg twice daily.
The study included 881 patients, 440 of themre-
ceived SV, while 441 patients received enal april.
The study showed that S/V reduced NT-pro-BNP
to agreater extent than enalapril. Moreover, this
reduction was noted early afterone week from drug
initiation. The study concluded that initiation of

SV in hospitalized patients was associated with a
significantly greater decrease in the NT-pro-BNP
level versus enaapril with no difference regarding
the adverse drug events. Moreover, in-hospital SV
initiation was associated with fewer re-admission
for HF at eight weeks when compared to enal april

9.

The useful effects of SV in HFrEF were con-
firmed in more than one recent real-life clinical
study showing a significant decrease in cardiac
death and HF rehospitalization with an improve-
ment of left ventricular EF, systolic volume, and
systolic pulmonary arterial pressure, renal function,
and quality of life [10-13]. Moreover, arecent study
compared the therapeutic effect of S''V and RAAS
inhibitors alone and concluded that the therapeutic
effects of S/V are correlated with LV EF with more
benefits, for hospitalized patients, and evenin
patients with heart failure with mildly reduced
gjection fraction. The therapeutic benefits extended
to ahigher LVEF value in women more than in
men [14].

Our study was conducted to assess the daily
clinical practice safety and efficacy of early initi-
ation of Sacubitril/Va sartanin hospitalized patients
with HFrEF. This assessment was based on clinical,
laboratory, echocardiographic parameters as well
ason clinical short-term outcomes.

Patients and M ethods

The study included 191 out of 201 hospitalized
patients with reduced EF due to decompensated
heart failurefrom March 2019 to June 2020. Ten
patients were excluded from the study, 4 patients
died during hospitalization and 6 patients were
lost during follow-up with missing data. All patients
received sacubitril/valsartan in an adjustable dose
according to baseline blood pressure during hospi-
talization, at least 24 hours from hemodynamic
stabilization. The study evaluated the following:
the incidence of hypotensive events during hospi-
talization, acute kidney injury and hyperkalemia,
the rate of discontinuation and its cause, and change
in gjection fraction (EF), Brain Natriuretic Peptide
(BNP), and N-terminal Pro-B-type natriuretic pep-
tide (NT-pro-BNP) during follow-up after one
month and three months from initiation.

Satistical analysis used:

SPSS version 22 software (IBM, Inc., Armonk,
NY) was used for statistical analysis of the collected
data. Numerical variables were expressed as mean
and SD. Chi-sguare tests were used for the analysis
of the relation between two nominal variables.
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Paired-Samples “ t” -test was used to evaluate the
change of EF, BNP, and N-T pro-BNB. A p-value
lessthan 0.05 is considered statistically significant.

Results

The data included was reviewed, categorized,
and analyzed. The Baseline characteristics of the
studied population are shown in (Table 1).

Table (1): Baseline demographics and clinical characteristics.

Baseline variable N =191
Age (years), mean £ SD 60.3£12.3
Male sex, n (%) 141 (73.8)
Hypertension, n (%) 89 (46.6)
AF, n (%) 29(15.2)
Stroke, n (%) 8(4.2
Type of Heart failure:

Ischemic HF, n (%) 86 (45)

Dilated Cardiomyopathy, n (%) 98 (51.3)

Peripartum Cardiomyopathy, n (%) 73.7)
NYHA Class, n (%):

I 104 (54.5)

v 87 (45.5)
(CRTD), n (%) 12 (6.3)
Index heart failure admission, n (%) 63 (33)
Hospital day initiated, mean + SD 3613
Length of stay (days), mean = SD 6.4+17
S Cr (day of initiation), mean 1.09 mg/dL
S Cr (Peak), mean 1.19 mg/dl
Serum potassium (Baseling), mean 3.8 mEqg/L
Serum potassium (Peak), mean 4.1 mEg/L
BNP (admission), mean 1163 pg/nL
BNP (discharge), mean 559 pg/nL
NT-Pro BNP (admission), mean 5360 pg/NI
NT-Pro BNP (discharge), mean 1877 pg/nL
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in days was 3.6% 1.3. Twelve patients representing
6.3% of thestudied population had cardiac resyn-
chronization therapy defibrillator (CRT-D). Regard-
ing baseline medications, as shown in (Table 2)
there were (67% N=129) patients on either (ACEI)
or (ARBs), and in all these patients, 'V was not
initiated except after at |east 36 hours from stopping
of ACEI or ARBs.

Table (2): Baseline medications.

Drug name No./Percentage
Beta-Blocker 171 (89.5)
ACEI or ARBs 129 (67%)

Mineral ocorticoid antagonist 143 (74.9%)

Angiotensin-Converting Enzyme Inhibitor (ACEI).
Angiotensin Receptor Blockers (ARBS).

Table (3) showsthe initial dose and frequency
of Sacubitril/valsartan. Nine patients (4.7%) were
initiated on a dose of 24-26mg once daily which
islower than the standard starting dose of 24-26mg
twice daily, due to baseline borderline blood pres-
sure. Forty-four patients (23%) were started on
49-51mg twice daily owing to their high blood
pressure on presentation. The remaining patients
(138) representing (72.3%) were started on the
standard dose of 24-26mg twice daily.

Table (3): Sacubitril/valsartan starting dose and frequency.

Starting Dose and Frequency, n (%) N=191
24-26 mg once daily 9 47
24-26 mg twice daily 138 (72.3)
49-51 mg twice daily 44 (23.0)

- At baseline, the mean age was 60.4 £12.4 years, and 141 (73.8%)
of the studied patients were males.

The baseline means left ventricular EF (LVEF)
was 28.4. Regarding NY HA class, 87 (45.5%) of
the included patients were in NY HA functional
class 1V on admission, while 104 (54.5%) of the
patients werein NYHA functional classlll. There
were 63 (33%) patients with index hospitalization,
while 128 (67%) patients had a history of the
previous hospitalization. All included patients were
not prescribed S/V before admission. Heart failure
was ischemic in 86 patients (45%) of the total
studied patients. The mean Body Mass Index was
31.9+5.9, 89 (46.6%) patients were hypertensive,
and 45 (23.6%) patients were diabetic. Atrial fi-
brillation was the rhythm in 29 (15.2%) of the
included patients, while 4.2% of the studied pop-
ulation had a history of Stroke. The average hos-
pitalstay length was 6.4 £1.7 days, while the aver-
agetime of initiation of S/VV during hospitalization

Table (4) summarizes the mean daily dose of
furosemide in mg per day calculated on admission,
discharge, and during follow-up.

Table (4): Mean diuretic dose.

Mean diuretic Dose (Mean = SD)
At baseline 66.7£18.1
At discharge 69.5+29.8
At 1 month 47.2£13.9
At 3 months 30.3£15.8

Fig. (2) showsthat the total number of patients
who continued to take S/V was 176 (92.1 %). After
three months of follow-up, 160 (83.8%) patients
were on 49-51mg twice daily, while five patients
(2.6%) failed to increase the dose and remained
on 24-26mg bid. On the other hand, only 11 (5.8%)
patients tolerated the maximum dose (97-103) bid,

(Fig. 1).
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Maximum dose at 3 months

49-51 bid
97-103 bid

Discontinue
24-26

Fig. (1): Maximum dose of S/V after 3 months.

Of the total studied population, 15 patients
(7.9%) stopped S/V during hospitalization, 6 pa-
tients (3.1 %) due to symptomatic hypotension, five
patients (2.6%) due to financial issue, two patients
(1%) due to AKI, while the remaining two patients
(1%) stopped SV due to hyperkalemia (Fig. 2).

Table (5) shows the relation ship between age,
body mass index, and history of hypertension on

Safety & Efficacy of Sacubitril/Valsartan Early Initiation in Hospitalized Patients

Discontinuation cause

Continue AKI
Symptomatic hypotension Cost

Hyperkalemia

Fig. (2): Discontinuation Rate and cause per total number of
population (AKI, acute kidney injury).

one side and the occurrence of adverse drug effects
on the other side.

It was noted that absent history of hyper-
tension was a highly significant variable in
patients who devel oped hypotension with a
highly significant p-value. Hyperka emia hap-
pened in older patients with a significant p-
value (0.02).

Table (5): Relation between adverse drug effects of S/V and baseline characteristics.

Hypotension Hyperkalemia AKI
Variable
Yes(56) No(135) po-value Yes(2) No (189) p-value Yes(2) No (189) po-value
Agemean 57.8+125 614121 0.06 71.5%2 60+12.3  0.02 68+18.3 60.2£123 0.381
BMI mean 31.66 32+5.8 0.69 290.30+94 319+59 0529 38.2+39 31.8+59 0.134
Hypertension history 6 (0.11%) 83(61%) 0.0001 2 187 0216 O 189 05

There was a statistically significant increasein
EF at both onemonth, and three months post-
initiation, 28.4% vs. 33.8% & 28.4% vs, 39.4%
respectively, with ahighly significant p-value

Table (6): Secondary efficacy.

(p<0.001). On the other hand, a significant reduc-
tion in both BNP and NT-pro-BNP was observed
at both 1 and three months of follow-up (p<0.001),
(Table 6).

Outcome Admission 1 month p-vaue 3 month p-value
EF Mean 28.49+4.78 33.86x4.13 <0.0001 39.36+4.28 <0.0001
BNB 1161+172.3 557+ 130 <0.0001 308+59 <0.0001
Pro-BNB 5411+1798 1899+650 <0.0001 426174 <0.0001
Discussion ena april) in hospitalized patients, while the TRAN-

Our study was done to review and evaluate the
real-world experience of starting S/V early during
hospitalization in patients with HFrEF. PIONEER-
HF and TRANSITION trials were the two trials
evaluating the initiation of S/V in hospitalized
patients. The PIONEER-HF trial was comparing
two different drugs (sacubitril/val sartan versus

SITION trial was comparing between predischarge
initiation of S/V and post-discharge initiation of
the same medicine. Our study included asmaller
number of patients (19 1) than the number included
in PIONEER-HF (881) and transition (99 1) trias.
On admission, 45.5% of patientswerein NYHA
class 1V, and thisis amuch higher percentage than
the percentage included in the PIONEER-HF tria
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(8.9%) and TRANSITION trial (1.1%). This means
that our study included more symptomatic patients.

This can be interpreted by the fact that these trial's
inclusion criteria were stricter including more
stable patients. In our study, index HF admission
was 33% which is dightly lower than the percentage
of index heart failure admission in the PIONEER-
HF trial (34.6%) and much lower than thatpercent-

ageinthe TRANSITION trial (51%). Our studied
patients were younger (mean age 60) versus 66.8
and 62 in the TRANSITION and the PIONEER-

HF studies respectively. The percentage of male
patientsin our study is 73.8% which is comparable
to the percentage in both PIONEER-HF (72%) and
TRANSITION (75.1%) trials. The percentage of
previously treated patients with ARBs or an ACEI
in our study was (67%) (Higher than) the percentage
in PIONEER-HF (47.9%). There was 24.3% of
included patientsin the TRANSITION trial were
ARBSYACEI naive.

Our baseline means LV EF was 28.4%, which
is comparable to the mean EF at baselinein the
TRANSITION tria (29%). The median EF in the
PIONEER-HF trial in the S/V group was 25%.
Despite the percentage of our hypertensive patients
(46.6%) was lower than that in the TRANSITION
trial (75.4%), the mean SBP at baseline in our
study was 144mmHg, which is higher than the
baseline mean SBP in the TRANSITION trial
(124mmHg). This can be explained by the fact that
hypertension was more severe in our studied hy-
pertensive group than the one included in the
TRANSITION trial. Our mean length of stay was
6.4 days which islonger than the length of stay in
the PIONEER-HF tria (5.2 days).

The total number of patients, in our study, who
continued to take S/V after 3 months of follow-up
was 176 (92.1%), while 15 patients (7.9%) of the
total studied group stopped S/V during hospitali-
zation. Thisrate is lower than the discontinuation
rate in the TRANSITION trial (12.9%). In the
PIONEER-HF trial; 20% of the patientsin each
treatment arm had discontinued treatment by week
8, mostly due to adverse events. In our study, it
was noted that non-hypertension was a highly
significant variable in patients who devel oped
hypotension with a highly significant p-value and
hyperkalemia happened in older patients with a
significant p-value (p=0.02). Seven patients only
(0.7%) in the TRANSITION study discontinued
treatment permanently due to hypotension, with
six patients from the pre-discharge group. This
indicates the importance ofhemodynamic stabili-
zation before initiating treatment with sacubi-
tril/valsartan. Also, slow up-titration to target dose
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is recommended in the highly vulnerable post-
Acute decompensated HF phase. The discontinua-
tion rate was higher in the PIONEER-HF however,a
dlightly higher proportion of patientsin the PIO-
NEER-HF tolerated the maximum target dose.

In our study, significant improvement in EF
was observed at both one month and three months;
post-initiation, (28.4% vs. 33.8%) & (28.4% vs.
39.4%) respectively, with a highly significant p-
value (p<0.001). On the other hand, a significant
reduction in BNP and NT-pro-BNP at both one and
three months of follow-up (p<0.001) was observed.

In our study, only 5.8% of patients tolerated
the target dose of S/V, while about 48% of patients
achieved the target dose in the TRANSITION trial,
which is slightly lower than that proportion
achieved in the PIONEER-HF (55%). The possible
reason for this difference is the smaller number
enrolled in our study [7.8].

Thereisa Multicentre registry, published in
ESC Heart Failure Journa in 2019, that concluded
that S/V treatment can be safely started during
hospitalization in daily clinical practice with no
evidence of increased risk of hypotension, wors-
ening of renal function, and hyperkalemia. This
multicentre registry included 527 patients and
compared between in-hospital initiation of S'V,100
patients (19%) and outpatient initiation, 427 out-
patients (81%). According to this registry, the
initiation of S/V in outpatients is an independent
predictor for the achievement of a higher dose.
All-cause admissions during follow-up were more
frequent in inpatients but with no relevant differ-
encesin all-cause mortality. There was no signifi-
cant difference in the discontinuation rate, 17
inpatients (17%) vs. 49 outpatients (11.5%), p=0.13.
There was no difference regarding the incidence
of drug adverse events: Hypotension,16 inpatients
(16%) vs. 71 outpatients (16.7%), p=0.88), deteri-
orating renal function, 7 inpatients (7.0%) vs. 29
outpatients (6.8%), p=0.94), and hyperkalaemia,
1 inpatient (1.0%) vs. 21 outpatients (4.9%),
p=0.09. All these data confirm the safety and
tolerability of initiation of S/V during hospitaliza-
tion after hemodynamic stabilization [15].

Limitations of the study:

Our study has many limitations: First, itisa
small sample size. Second, no control group en-
rolled to exclude other possible factors that may
have been affected the results. Third, it isdifficult
to attribute the improvement in ejection fraction
to sacubitril/valsartan alone, since other HF thera-
pies may contribute to the improvement.
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Despite these limitations, our study results are
useful in providing additional data based on the
routine daily clinical practice about the safety,
efficacy, and tolerability of sacubitril/valsartan. In
summary, there are Important parameters to be
considered when initiating S/V therapy including
frequent blood pressure monitoring and daily as-
sessment of serum creatinine and serum potassium.
Based on our study results, Sacubitril/valsartan
can beinitiated safely in admitted patients with
acute decompensated heart failure and low EF after
hemodynamic stabilization.
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