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Sacubitril/valsartan-treated patients with exacerbated
acute heart failure: approaches to care in the emergency
department and on the ward

Oscar Mird', Francisco Javier Martin-Sanchez?, Javier Jacob?, Pablo Herrero-Puente?, Victor Gil',
Pere Llorens®, en representacion del Grupo de Investigacion ICA-SEMES

Objectives. To describe the pattern of care usually given to patients with acute heart failure (AHF) who are taking
sacubitril/valsartan (SV) and to explore the effects of care characteristics on clinical outcomes.

Methods. Exploratory study of AHF cases in patients taking SV who were included in the register for the Epidemiology
of Acute Heart Failure in Emergency Departments during the sixth period of data collection (EAHFE-6). We extracted
baseline and episode variables and information related to SV treatment. We also analyzed associations between the
discontinuation of SV therapy and adverse events within 180 days (all-cause mortality) and after discharge (emergency
revisits, admission for AHF, death from any cause, or a composite event).

Results. Fifty patients on SV were included. The median time on SV therapy was 81 days (interquartile range, 43-284
days). SV was discontinued in 19 cases (38%; 5 in the emergency department and 14 on the ward). Sixteen records
specified the reason for discontinuing SV: renal insufficiency, 4 cases; arterial hypotension, 3; weakness/dizziness, 3;
and exacerbated AHF, 3. SV discontinuation was associated with older age, absence of treatment with a betablocker,
and hyperkalemia. The EAHFE-6 cases did not reveal significant differences related to SV discontinuation with respect
to the rates of adverse events within 180 days or on discharge after the index event.

Conclusions. Long-term SV therapy is discontinued in over a third of patients who present with exacerbated AHF
even though no association with clinical outcomes could be identified.

Keywords: Acute heart failure. Sacubitril/valsartan. Mortality. Revisiting. Emergency department, hospital.

Pacientes en tratamiento con sacubitrilo-valsartan que presentan una
descompensacion en forma de insuficiencia cardiaca aguda: andlisis
de la actitud en urgencias y durante la hospitalizacién

Objetivo. Identificar el patrén de préctica clinica habitual respecto al tratamiento crénico con sacubitrilo-valsartan
(SV) durante los episodios de insuficiencia cardiaca aguda (ICA), sus determinantes y su efecto sobre la evolucion.

Método. Estudio exploratorio de pacientes con ICA incluidos en el Registro EAHFE-6 en tratamiento cronico con SV.
Se recogieron caracteristicas basales, del episodio y del tratamiento con SV, y se identificaron factores relacionados
con la interrupcion de SV y su asociacion con eventos adversos 180 dias postevento indice (mortalidad por cualquier
causa) y postalta (reconsulta a urgencias u hospitalizacién por ICA, muerte o evento combinado).

Resultados. Se incluyeron 50 pacientes (mediana desde inicio de SV: 81 dias; RIC: 43-284) y SV se interrumpié en 19
casos (38%; 5 en urgencias, 14 en hospitalizacion). Se identificé un motivo de retirada en 16 casos (4 por insuficien-
cia renal; y 3 por hipotension arterial, hiperpotasemia, debilidad/mareo y empeoramiento de ICA, respectivamente).
La retirada de SV se asocié con edad avanzada, no estar en tratamiento con betabloqueantes e hiperpotasemia. No
hubo diferencias significativas entre grupos en eventos adversos a los 180 dias postevento indice o postalta.

Conclusién. En los pacientes en tratamiento crénico con SV que presentan ICA, este es suspendido en mas de un
tercio de casos, si ello no se asocia con cambios evolutivos.

Palabras clave: Insuficiencia cardiaca aguda. Sacubitrilo-valsartan. Mortalidad. Reconsulta. Servicios de urgencias.
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Introduction

Patients with heart failure (HF) commonly experien-
ce decompensations that require urgent care'. About
60-80% of acute HF episodes (AHF) treated in hospital
emergency departments (EDs) require hospitalization?,
and about 95% of hospitalizations for AHF are perfor-
med through these EDs3. Therapeutic management of
these decompensations is based essentially on the ad-

ministration of oxygen, diuretics and, less frequently,
vasodilators to treat congestion, and inotropes and va-
sopressors in the case of hypoperfusion'“.

On the other hand, regarding chronic treatment
which modifies the course of HF with depressed ejec-
tion fraction, current clinical guidelines recommend the
maintenance of treatment with inhibitors of the re-
nin-angiotensin system (RAS) and with beta-blockers in
those patients who were receiving them prior to de-
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compensation, also coinciding with hospital admission,
provided that their hemodynamic situation allows it*.
Recently, the use of neprilisin inhibitor (sacubitril) asso-
ciated with RAS inhibitor (valsartan) has been introdu-
ced into the market, as the PARADIGM-HF study
showed that the initiation of this medication in patients
with hemodynamically stable HF with persistent symp-
toms reduces the risk of death from any cause by 16%
and hospitalization for AHF by 21% during a follow-up
period of 27 months’. Therefore, ED consultation of
patients with AHF who are being treated with sacubi-
tril/valsartan (SV) is becoming common, although the
frequency of this is unknown, and the attitude of ED
physicians and hospital specialists towards maintaining
or withdrawing this treatment is not known. It should
be remembered that the PARADIGM-HF study also
showed that the use of SV was associated with a higher
frequency of hypotension and angioedema, and this
could lead to a conservative attitude by withdrawing
the drug during decompensation. However, the effect
of drug withdrawal on non-ambulatory patients in ter-
ms of short-term evolution is also unknown. The aim of
the present study was to explore the above-mentioned
doubts.

Method

A secondary analysis was performed on the pa-
tients diagnosed with AHF included in the EAHFE-6
Registry, whose recruitment phase took place during
the months of January and February 2018 in 33
Spanish EDs and included 4,579 consecutive patients.
The characteristics of the Registry have been previous-
ly published in details’. It should be emphasized that
the registry includes the care of patients with AHF in
the ED in real clinical practice and, although all the
centres follow action protocols based on the clinical
guidelines in force at the time of the study, it does not
include any specific protocolised action and all patient
care is carried out autonomously by the physician in
charge.

Among the patients included in the EAHFE-6
Registry, those who were receiving treatment with SV
prior to decompensation were identified. A distinction
was made between those who were discharged from
hospital after AHF treatment and those whose treat-
ment was interrupted during the process. For all these
patients, 40 different variables were collected: 19 rela-
ted to the baseline situation, 17 referring to the acute
episode, and 4 variables related to chronic treatment
with SV (time since the start of treatment, dose, service
responsible for introducing the treatment and causes
for interruption of treatment during the episode of
AHF).

In order to identify variables potentially related to
the withdrawal of medication during the AHF episode,
differences between patients whose medication was wi-
thdrawn and those whose treatment with SV was main-
tained were investigated using either the Fisher exact

test or the Student test, depending on whether the va-
riable was qualitative or quantitative. On the other
hand, to investigate whether the withdrawal of SV
could have any impact on the evolution of patients,
mortality from any cause during the 180 days following
the index event (primary objective) was compared with
that of the patients who survived the index event (se-
condary objectives) and the patients in whom treat-
ment was maintained. Kapplan-Meier curves were used
for this purpose and were compared using the log-rank
test. Given that a small sample was expected and that
the study was designed as a secondary opportunity
analysis, with a merely exploratory character, no sample
size calculation was made and the analysis was exclusi-
vely univariate. It was accepted that the differences
were statistically significant if the value of p was less
than 0.05.

Results

A total of 50 patients were identified as being chro-
nically treated with SV (1.1%). Treatment had begun a
median of 81 days ago (IQR 43-284), and was initially
prescribed by the cardiology service (90%) and the
short-stay unit (10%). In 44% of cases the patient was
treated with the 50 mg every 12 hours prescription, in
36% with the 100 mg every 12 hours prescription and
in 20% with the 200 mg every 12 hours prescription.
Patients on chronic treatment with SV had an average
age of 71 years (SD 14), 28% were women, had a
high number of comorbidities, and 65% were on treat-
ment with beta-blockers (Table 1). In relation to the
baseline situation, 43% were in a functional class of
NYHA Il or IV, the mean Barthel index was 89 points
(SD 18) and the left ventricular ejection fraction was
32% (SD 11).

For 31 of the 50 patients (62%) on chronic treat-
ment with SV, such treatment was maintained at dis-
charge after the episode of AHF and in 19 (38%) it was
suspended (Figure 1); among the latter, suspension was
made in the ED in 5 cases (26%) during hospitalization
in 14 (74%). The causes of withdrawal were worsening
renal function (4 cases, 21%), low blood pressure (3
cases, 16%), hyperkalaemia (3 cases, 16%), weakness/
dizziness (3 cases, 16%), worsening of AHF (3 cases,
16%) and death (1 case, 5%); in the remaining 2 cases
(11%). No apparent cause was identified. Older age,
not being on chronic treatment with beta-blockers and
hyperkalaemia were associated with withdrawal of SV
(Table 1).

When mortality at 180 days after the index event
was analyzed, there were 6 deaths (10%, one of which
was during hospitalization for the event), with no signi-
ficant differences between patients in whom the drug
had been withdrawn and those in whom it had been
maintained (3 deaths in each group, 16% and 10%,
respectively) (Figure 2). Among the 49 patients dischar-
ged alive after the index event, there were also no sta-
tistically significant differences between groups: there
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Table 1. Characteristics of the patients included in this study, and comparison between those whose medication was not withdrawn
and those who had sacubitrilo-valsartan (SV) withdrawn during the episode of acute heart failure

Patients treated

with SV Lost Withdrawal of SV No withdrawal of SV
N = 50 vall;es N =019 N =031 p
n (%) n (%) n (%) n (%)
Epidemiological data
Age [mean (SD)] 70.7 (14.0) 0 (0) 75.9 (9.9) 67.5(15.3) 0.038
Female sex 14 (28.0) 0(0) 5(26.3) 9 (29.0) 1.00
Comorbidities
High blood pressure 41 (82.0) 0(0) 17 (89.5) 24 (77.4) 0.452
Diabetes mellitus 26 (52.0) 0(0) 8(42.1) 18 (58.1) 0.383
Ischemic Heart Disease 29 (58.0) 0(0) 14 (73.7) 15 (48.4) 0.139
Chronic kidney disease (creatinine > 2 mg/DI) 23 (46.0) 0(0) 11 (57.9) 12 (38.7) 0.247
Cerebrovascular disease 5(10.0) 0(0) 1(5.3) 4(12.9) 0.637
Atrial fibrillation 27 (54.0) 0(0) 13 (68.4) 14 (45.2) 0.148
Heart valve disease 10 (20.0) 0(0) 4(21.1) 6(19.4) 1.00
Peripheral artery disease 8 (16.0) 0(0) 4(21.1) 4(12.9) 0.459
Chronic obstructive pulmonary disease 11 (22.0) 0(0) 5(26.3) 6(19.4) 0.727
Previous episodes of acute heart failure 45 (100) 5(10) 18 (100) 27 (100) NC
Chronic home treatment
Diuretics 44 (8.0) 0 (0) 18 (94.7) 26 (83.9) 0.387
Beta-blocker 32 (65.3) 1) 6(33.3) 26 (83.9) 0.001
Mineralcorticoid receptor antagonists 27 (54.0) 0 (0) 7 (36.8) 20 (64.5) 0.081
Digoxin 9(18.0) 0(0) 3(15.8) 6(19.4) 1.00
Baseline situation
NYHA Class 1l/IV 20 (42.6) 3 (6) 8 (50.0) 12 (38.7) 0.541
Barthel index (points) [mean (SD) 89 (18) 1(2) 82 (21) 93 (15) 0.052
LVEF (%) [mean (SD)] 32.1(10.7) 2(4) 34.5(12.2) 30.6 (9.5) 0.216
Clinical situation on arrival at the emergency department
Systolic blood pressure (mmHg) [mean (SD) 124 (21) 0 (0) 126 (19) 122 (22) 0.551
Heart rate (bpm) [mean (SD) 81 (19) 2(4) 81 (24) 81 (16) 0.883
Basal Pulse Oximetry (%) [mean (SD) 94 (4) 0 (0) 93 (5) 95 (5) 0.131
Severity of the episode (according to MEESSI scale) 23 (46.0) 0.721
Low risk 15 (55.6) 6 (60.0) 9(52.9)
Increased risk (intermediate/high/very high) 12 (44.4) 4(20.0) 8 (47.1)
Laboratory data
Hemoglobin (g/L) [mean (SD)] 132 (18) 0(0) 132 (16) 133 (18) 0.844
Blood sugar (mg/Dl) [mean (SD)] 127 (66) 1(2) 148 (59) 113 (67) 0.073
Creatinine (mg/dl) [mean (SD]) 1.53(0.55) 1(2) 1.66 (0.49) 1.45 (0.58) 0.186
Sodium (mmol/L) [mean (SD)] 138 (6) 2(4) 139 (5) 138 (6) 0.656
Potassium (mmol/L) [mean (SD)] 4.32(0.56) 4(8) 4.57 (0.50) 4.20 (0.56) 0.033
Elevated troponin 10 (40.0) 25 (50) 5(45.5) 535.7) 0.622
NT-proBNP (pg/mL) [median (IQR) 3.675 (1.776-8.091) 13 (26) 5.716 (3.044-14.695) 6.658 (3.357-11.947) 0.583
Treatment and disposal in the emergency department
Diuretic (IV) 40 (81.6) 1) 13 (68.4) 27 (90.0) 0.072
Morphine (SC/IV) 1(2.0) 1) 1(5.3) 0(0) 0.388
Nitroglycerin (1V) 5(10.2) 1(2) 2(10.5) 3(10.0) 1.00
Inotropes or vasopressors (1) 0(0) 1(2) 0 (0) 0 (0) NC
Non-Invasive Ventilation 3(6.1) 1(2) 2 (10.5) 13.3) 0.551
Hospital admission 36 (72.0) 0 (0) 15 (78.9) 21 (67.7) 0.522
Variables related to chronic treatment
with SV
Time of treatment (days) [median (IQR) 81 (42-269) 9(18) 76 (25-166) 95 (51-304) 0.120
Dose of SV (mg) 0(0) 0.877
50 22 (44.0) 9 (47.4) 13 (41.9)
100 18 (36.0) 6(31.6) 12 (38.7)
200 10 (20.0) 4 (21.1) 6(19.4)

LVEF: left ventricular ejection fraction; NC: not calculable; SD: standard deviation; IQR: interquartile range.

were 16 re-visits to the ED (32%; 28% and 35% in
each group respectively), 11 hospitalizations (22%;
28% and 19% respectively), 5 deaths (10%; 11% and
10% respectively) and 19 events combined (38%; 28%
and 45% respectively) (Figure 2).

Discussion

This is the first study that analyses what is the usual
clinical practice during episodes of AHF in patients be-
ing treated with SV regarding this drug, as well as the
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4,579 consecutive patients
Spanish EDs during Ja

diagnosed with AHF in 33
nuary-February 2018

-

Chronic treatment with sacubitrilo-valsartan
50 patients (1.1%)

|

|

4,529 patients not receiving chronic treatment
with sacubitrilo-valsartan

8 patients (16%) who had sacubitrilo-valsartan
maintained during ED care

42 patients (84%) who had
sacubitrilo-valsartan removed during ED care

|

|

|

|

3 patients (38%) whose dose of
sacubitrilo-valsartan was maintained during
hospitalization and prescribed at discharge

|5 patients (62%) who had sacubitrilo-valsartan|
removed during hospitalization and not
prescribed at discharge

14 patients (33%) who had
sacubitrilo-valsartan removed during
hospitalization and not prescribed at discharge|

28 patients (67%) who had
sacubitrilo-valsartan reintroduced during
hospitalization and prescribed at discharge

| |
|

[
Sacubitrilo-valsartan removed during AHF
episode 19 patients (38%)

Sacubitrilo-valsartan maintained during
AHF episode 31 patients (62%)

Figure 1. Patient inclusion flowchart. AHF: acute heart failure; ED: emergency department.

factors associated with making decisions about conti-
nuing or stopping treatment and its consequences. This
is an exploratory study and its results should be taken
with caution and interpreted exclusively as hypothesis
generators.

The first conclusion is that more than a third of the-
se patients are discharged from hospital for AHF wi-
thout treatment with SV. Discontinuation is more fre-
quent during hospitalization than during the ED stay.
The latter is logical, since the stay in the ED is relatively
short and therefore in many cases the decision as to
whether the next dose of SV should be administered is

already made in the hospitalization room. We do not
currently have data with which to compare this first re-
sult, although it should be noted that it comes from a
large sample of Spanish EDs. It should be checked whe-
ther this is also the case in other countries, or whether
this attitude is maintained over time with the acquisi-
tion of greater experience with the drug during acute
decompensation. It should be noted that just over 1%
of patients with AHF who attended the ED were on
treatment with SV, a percentage that reflects the slow
implementation of this drug, for which there is also a
tendency to use it in low rather than full doses?, as we
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Figure 2. Kapplan-Meier curves for the events analysed. AHF: acute heart failure.
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also found in this study where only 20% of patients
were on the 200 mg dose.

Secondly, it is important to note that drug with-
drawal is associated with older age, probably because
of a greater likelihood of adverse events®, and especially
with the most frequently described with SV: hypoten-
sion. However, it is noteworthy that the blood pressure
figures, specifically, were not related to the decision of
maintenance or withdrawal, or that hypotension was
only the cause of drug withdrawal in 16% of cases. On
the other hand, although SV was not associated with a
higher incidence of hyperkalaemia than enalapril in the
pivotal study?, higher numbers of serum potassium
were associated with drug withdrawal in the present
study. In fact, hyperkalaemia was the cause of 16% of
the withdrawals, as well as the development of renal
failure in 21%. It is well known that renal and elec-
trolyte disturbance are predictors of poor prognosis in
patients with AHF'?, and the presence of these events
leads to withdrawal of medications that may potentially
be related to them or, in this case, medications newly
introduced into the pharmacopoeia for which their
effect on the acute patient is still poorly known. Specific
studies will have to be carried out to confirm whether
this fairly common clinical practice currently has any
basis for it; especially taking into account the recent re-
sults of the PIONEER-HF study, which show that in HF
patients with reduced ejection fraction who are hospita-
lised because of decompensation, the initiation of SV
during such hospitalisation after haemodynamic stabili-
sation is not associated with worsening renal function,
hyperkalaemia or symptomatic hypotension''.

Against this clinical practice of SV withdrawal during
the AHF episode is, in fact, our third finding: no increa-
sed risk of medium-term adverse events has been ob-
served in those patients in whom the drug was maintai-
ned. If we add to this the fact that this drug has shown
a highly beneficial effect as a treatment during the
chronic phase of the disease®, it could be considered
that the attitude to be recommended during decom-
pensations in the form of AHF should be the mainte-
nance of treatment. The results of the PIONEER-HF"
and TRANSITION'? studies also seem to point in this di-
rection. However, it will be necessary to evaluate this
hypothesis in a study specifically designed to demons-
trate such a recommendation. It should not be forgot-
ten that the analysis of the present study was merely
exploratory in a limited and univariate sample size, and
it is not possible to exclude the presence of confoun-
ding factors. On the other hand, the results obtained in
clinical trials are not always completely extrapolated to
the real world, and several authors have highlighted
the importance of taking into account the specific cir-
cumstances of patients when making decisions, especia-
lly therapeutic s'315.
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Addendum

Researchers from the ICA-SEMES group (Acute Heart Failure of the
Spanish Society of Emergency Medicine): Marta Fuentes, Cristina Gil
(Hospital Universitario de Salamanca), Héctor Alonso, Enrique Pé-
rez-Llantada (Hospital Marqués de Valdecilla de Santander), Francisco
Javier Martin-Séanchez, Guillermo Llopis Garcia, Mar Suarez Cadenas
(Hospital Clinico San Carlos de Madrid), Oscar Miré, Victor Gil, Rosa
Escoda, Carolina Xipell, Carolina Sdnchez, Alba Jerez (Hospital Clinic de
Barcelona), Maria José Pérez-Dura, Eva Salvo (Hospital Politénic La Fe de
Valencia), José Pavén (Hospital Dr. Negrin de Las Palmas de Gran Cana-
ria), Antonio Noval (Hospital Insular de Las Palmas de Gran Canaria),
José Manuel Torres (Hospital Reina Sofia de Cérdoba), Maria Luisa
Lépez-Grima, Amparo Valero, Maria Angeles Juan (Hospital Dr. Peset de
Valencia), Alfons Aguirre, Maria Angels Pedragosa, Silvia Minguez Masé
(Hospital del Mar de Barcelona), Maria Isabel Alonso, Francisco Ruiz
(Hospital de Valme de Sevilla), José Miguel Franco (Hospital Miguel Ser-
vet de Zaragoza), Ana Belén Mecina (Hospital de Alcorcén de Madrid),
Josep Tost, Marta Berenguer, Ruxandra Donea (Consorci Sanitari de Te-
rrassa), Susana Sanchez Ramén, Virginia Carbajosa Rodriguez (Hospital
Universitario Rio Hortega de Valladolid), Pascual Pifiera, José Andrés
Sanchez Nicolas (Hospital Reina Sofia de Murcia), Raquel Torres Garate
(Hospital Severo Ochoa de Madrid), Aitor Alquézar-Arbé, Miguel Alber-
to Rizzi, Sergio Herrera (Hospital de la Santa Creu y Sant Pau de Barce-
lona), Javier Jacob, Alex Roset, Irene Cabello, Antonio Haro (Hospital
Universitari de Bellvitge de Barcelona), Fernando Richard, José Maria Al-
varez Pérez, Maria Pilar Lépez Diez (Hospital Universitario de Burgos),
Pablo Herrero Puente, Joaquin Vazquez Alvarez, Belén Prieto Garcia,
Maria Garcia Garcia, Marta Sanchez Gonzalez (Hospital Universitario
Central de Asturias de Oviedo), Pere Llorens, Patricia Javaloyes, Victor
Marquina, Inmaculada Jiménez, Néstor Hernandez, Benjamin Brouzet,
Begofa Espinosa, Adriana Gil (Hospital General de Alicante), Juan Anto-
nio Andueza (Hospital General Universitario Gregorio Marafién de Ma-
drid), Rodolfo Romero (Hospital Universitario de Getafe de Madrid),
Martin Ruiz, Roberto Calvache (Hospital de Henares de Madrid), Maria
Teresa Lorca Serralta, Luis Ernesto Calderén Jave (Hospital del Tajo de
Madrid), Beatriz Amores Arriaga, Beatriz Sierra Bergua (Hospital Clinico
Lozano Blesa de Zaragoza), Enrique Martin Mojarro, Brigitte Silvana
Alarcén Jiménez (Hospital Sant Pau i Santa Tecla de Tarragona), Lisette
Traveria Bécquer, Guillermo Burillo (Hospital Universitario de Canarias
de Tenerife), Lluis Llauger Garcia, Gerard Corominas LaSalle (Hospital
Universitari de Vic de Barcelona), Carmen Agtiera Urbano, Ana Belén
Garcia Soto, Elisa Delgado Padial (Hospital Costa del Sol de Marbella de
Malaga), Ester Soy Ferrer (Hospital Josep Trueta de Girona), José Manuel
Garrido (Hospital Virgen Macarena de Sevilla), Francisco Javier Lucas-Im-
bernén (Hospital General Universitario de Albacete), Rut Gaya (Hospital
Juan XXIII de Tarragona), Carlos Bibiano, Maria Mir, Beatriz Rodriguez
(Hospital Infanta Leonor de Madrid), José Luis Carballo (Complejo Hos-
pitalario Universitario de Ourense), Esther Rodriguez-Adrada, Belén Ro-
driguez Miranda, Monika Vicente Martin (Hospital Rey Juan Carlos de
Méstoles de Madrid), Pere Coma Casanova, Joan Espinach Alvards (Hos-
pital San Joan de Deu de Martorell, Barcelona).
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