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SUMMARY
Objectives: Sacubitril/valsartan is a drug for chronic heart
failure (CHF), approved by Drugs Regulatory Agencies based
on the results of the PARADIGM-HF, which could have several limitations on internal validity and applicability. Furthermore, this drug has a high economic impact.
The objectives of this study are to evaluate effectiveness and
safety of sacubitril/valsartan in CHF, as well as to evaluate
adequation to use criteria stablished in a Health Management Area (HMA).
Methods: Retrospective, observational study including adult
patients with CHF who were receiving sacubitril/valsartan during 2017 in an HMA. The treatment effectiveness was asse-

sed by death and/or hospitalization rates related to CHF. Frequency of adverse events was used to safety evaluation. Furthermore, adequation rate was assessed.
Findings: A total of 68 patients were included. Death or hospitalization rates due to CHF at 12 months were 32.3% globally
(2.9% and 29.4% respectively). Among patients analyzed,
33.8% presented hypotension, during the first year after treatment initiation. Overall adequation rate was 67.6%.
Conclusions: A high percentage of death and/or hospitalization due to CHF was observed. Hypotension is a frequent
adverse event which leads to dose adjustment and/or drug
withdrawal. Overall adequation rate of sacubitril/valsartan
prescription is acceptable.
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Estudio en vida real de la terapia combinada de sacubitril
valsartán en insuficiencia cardíaca crónica
RESUMEN
Objetivos: El sacubitril/valsartán es un
medicamento para la insuficiencia cardíaca crónica (ICC), aprobado por las
agencias reguladoras de medicamentos en base a los resultados del ensayo pivotal PARADIGM-HF, que podría
tener varias limitaciones en la validez
interna y la aplicabilidad. Además, este
fármaco tiene un alto impacto económico. Los objetivos de este estudio son
evaluar la efectividad y la seguridad de
sacubitril/valsartán en la ICC, así como
evaluar la adecuación a los criterios es-

tablecidos en un Área de Gestión de
Salud (AGS).
Métodos: Estudio observacional retrospectivo que incluye pacientes adultos
con ICC que recibieron sacubitril/valsartán durante 2017 en una AGS. La
efectividad del tratamiento fue evaluada mediante la tasa de mortalidad
y/o hospitalización relacionadas con la
ICC. La frecuencia de los eventos adversos se utilizó para la evaluación de
seguridad. Además, se evaluó la tasa
de adecuación.
Resultados: Se incluyeron un total de 68

pacientes. Las tasas de mortalidad u
hospitalización por ICC a los 12 meses
fueron del 32,3% a nivel global (2,9%
y 29,4%, respectivamente). Entre los
pacientes analizados, el 33,8% presentó hipotensión durante el primer
año después del inicio del tratamiento.
La tasa de adaptación global fue del
67,6%.
Conclusiones: Se observó un alto porcentaje de muerte y/o hospitalización
por ICC. La hipotensión es un evento
adverso frecuente que conduce al
ajuste de la dosis y/o a la retirada del
medicamento. La tasa general de adecuación de la prescripción de sacubitril/valsartán es aceptable.

Palabras clave: Insuficiencia cardíaca crónica, sacubitril/valsartán, hipertensión, farmacoterapia, estudio en vida
real.
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INTRODUCTION
Chronic heart failure (CHF) is a condition which leads to frequent hospitalizations, quality of life deterioration and high
rates of mortality. Pharmacological treatment in CHF focuses
on relieving symptoms (such as dyspnea or fluid retention),
preventing readmissions and improving survival1.
The recommended CHF treatment combines renin-angiotensin-aldosterone system inhibitors, such as angiotensin-converting enzyme inhibitor (ACEI) or angiotensin-II
receptor blockers (ARB), and beta-blockers. In refractory
cases, the addition of aldosterone antagonists, such as spironolactone, is proposed. To relieve congestive symptoms,
diuretics are used. This is reflected in the treatment algorithms of European1 and American Cardiology Societies2 .
Sacubitril/valsartan is a new drug for CHF treatment which
inhibits neprilysin and blocks angiotensin-II type-I receptor. The
Spanish Agency of Medicines and Health Products (AEMPs)
published an assessment report (therapeutic positioning report) for sacubitril/valsartan3 on the basis of which, the Commission for the Rational Use of Medicines of the South of
Seville Health Management Area (HMA) stablished some criteria for prescribing this drug. These criteria are: left ventricular
ejection fraction (LVEF) <35%, New York Heart Association
(NYHA) class II-III, and finally ACEI or ARB treatment during
the last 4 weeks before starting sacubitril/valsartan without
achieving adequate control of CHF symptoms.
The pivotal clinical trial (RCT)4 was a randomized, controlled and double-blind, multicenter trial comparing sacubitril/valsartan and enalapril. It included 8,442 patients with
CHF with NYHA class II-IV and LVEF ≤40% (subsequently
modified to ≤35%) on previous treatment with ACEI or ARB.

The main combined variable was death and/or hospitalization due to CHF. The trial was stopped early (at 27 months
of follow-up) because sacubitril/valsartan achieved a reduction of 4.7% for the combined end of death and/or hospitalization, reaching statistical significance (HR 0.8, 95% CI
0.73-0.87, p<0.001), as well as a significantly reduction of
crude mortality (HR 0.84; 95% confidence interval 0.760.93, p<0.001).
However, this RCT presents some limitations of internal
validity (unbalanced baseline characteristics between arms)
and applicability (sacubitril/valsartan dose poorly tolerated
in clinical practice and tolerant population selected by a run-in
phase) which introduce a reasonable uncertainty about its
reproducibility in real populations5. In addition, the economic impact of this treatment is high. Because of that, it is
necessary to identify patients with the most favorable benefit/risk balance6.
The objective of this study is to evaluate the effectiveness and safety of sacubitril/valsartan for CHF treatment, as
well as the adequation to the criteria of use recommended
in the South of Seville HMA.

METHODS
This is an observational, retrospective study conducted in
an HMA covering aproximately to 406,768 inhabitants. All
patients older than 18 years with a diagnosis of CHF and
undergoing treatment with sacubitril/valsartan between January-December 2017 were included. As exclusion criteria,
previous or current participation in RCTs were considered.
Demographic (sex and age) and diagnostic variables
(prescription physician, NYHA class and LVEF at the beginning of sacubitril/valsartan treatment
Table 1. Baseline characteristics
and ACEI/ARB previous treatment)
were recorded.
Study population N=68
Mortality and/or hospitalization
due
to CHF at 12 months was staAge, mean (years) ± SD*
68.4±10.3
blished as main effectiveness variable. Some secondary variables were
Sex, n (%)
47 (69.1%)
Men
also defined: blood pressure (BP) conWomen
21 (30.9%)
trol, symptomatic improvement of
CHF at 12 months and NYHA class
Prescriptor service, n (%)
variation at 12 months.
Cardiology
48 (70.6%)
To assess safety, adverse events
Internal Medicine
20 (29.4%)
(AE) and dose adjustment and/or treatment withdrawal during the study
NYHA** class, n (%)
period was considered.
Class I
4 (5.9%)
Class II-III
64 (94.1%)
Overall adequation rate for sacubitril/valsartan treatment was evaluaLVEF***, n (%)
ted by the percentage of compliance
≤35%α
56 (82.4%)
with these three items: LVEF ≤35%,
α
62 (91.2%)
≤40%
NYHA class I-II and previous ACEI/ARB
6 (8.8%)
>40%
treatment.
Patients with an active sacubiPrevious treatment wit ACEI/ARB****
tril/valsartan prescription were obtaiYes
62 (91.2%)
ned from the electronic prescription
No
6 (8.8%)
application available in the Andalu*SD: standard deviation; **NYHA: New York Heart Association; ***LVEF: left vensian Health Service. Data were cotricle eyection fraction; ****ACEI/ARB: angiotensin-converting enzyme inhibitor/anllected from digital medical records.
α
giotensin-II receptor blockers; :patients with LVEF ≤40% include patients with LVEF
SPSS.v.21® was used for statistical
≤35%. Both results were included because in pivotal RCT of sacubitril/vasartan LVEF
analysis.
≤40% was firstly considered as inclusion criteria, but it was lately modified to LVEF
This study was approved by the
≤35%. The Commission for the Rational Use of Medicines of the South of Seville
Ethics Committee of the South of
Health Management Area, because of this last modification of PARADIGM-HF proSeville HMA.
tocol, considers LVEF ≤35% for adequation evaluation.
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RESULTS
Table 2. Effectiveness results at 12 months of treatment
A total of 68 patients who met the
inclusion criteria were recruited, whit
Death and/or hospitalization due to CHF*, n/N (%)
22/68 (32.4%)
a mean age of 68.4 years. Of them,
(main variable)
69.1% were men, mainly receiving
therapy prescribed by cardiology deDeath due to CHF*, n/N (%)
2/68 (2.9%)
partment (70.6%). The rest of baseline features are shown in table 1.
Hospitalization due to CHF*, n/N (%)
20/68 (29.4%)
After 12 months of treatment,
22 patients (32.4%) had died and/or
BP** control, n/N (%)
40/551 (72.7%)
had been hospitalized due to CHF.
All the effectiveness results at 12
months are shown in table 2.
Symptomatic improvement of CHF*, n/N (%)
45/551 (81.8%)
Adverse events observed during
first 12 months of treatment, as well as
NYHA*** class variation, n/N (%)
need for dose adjustment and/or treImprovement
26/512 (51.0%)
atment withdrawal rates are shown in
Stabilization
21/512 (41.2%)
table 3. Hypotension was the most freDeterioration
4/512 (7.8%)
quent AE (33.8% of patients, n=23).
Overall adequation rate was achie*CHF: chronic heart failure; **BP: blood pressure; *** NYHA: New York Heart Assoved in 46 patients (67.6%). Moreover,
ciation; 1: effectiveness data are not available for BP control and symptomatic imadequation for each individual item
provement at 12 months for 13 patients, 9 of them because sacubitril/valsartan
was as follow: LVEF ≤35% in 56 patreatment had stopped for them before data collection (2 deaths and 7 treatment
tients (82.4%), New York Heart Assowithdrawals) and 4 of them because data were not available in digital medical reciation (NYHA) II-III in 64 (94.1%) and
cords; 2: NYHA class at 12 months were not available in 17 patients, 7 of them be62 with previous angiotensin-convercause sacubitril/valsartan treatment had stopped for them before data collection
(2 deaths and 5 treatment withdrawals) and 10 of them because data were not
ting enzyme inhibitor/angiotensin-II
available in digital medical records.
receptor blockers (ACEI/ARB) treatment (91.2%).
previously received ACEI/ARB treatment and, in most cases, the
Since the RCT PARADIGM-HF presents several limitalowest dose of sacubitril/valsartan was prescribed, probably due
tions5 and sacubitril/valsartan has an important economic
to concerns about hypotension in elderly population8. Moreoimpact in health services6, it is important to evaluate these
ver, a recent cohort study from the German IMS® prescription
real-life results. So far, this work is the first study which evadatabase
showed that 2/3 of patients with sacubitril/valsartan
luates effectiveness and safety of sacubitril/valsartan based
was receiving low doses (50 mg/12 hours) and only 41% of paon the same variables which were stablished in the pivotal
tients were able to be dose-escalated9. This trend to maintain
RCT4.
low doses could be an indicator of higher incidence of hypoIn our study, patients had a mean age higher than PARAtension in real clinical practice.
DIGM-HF patients (68.4 years vs. 63.8) and a proportion of
Another recent observational study10 included 201 pamen lower (69.1% vs. 78.2). The European Public Assesstients with the same inclusion criteria (NYHA ≥II, LVEF ≤35%,
ment Report of sacubitril/valsartan shows a value for the
previous ACEI/ARB) which were followed during a mean
combined variable of death and/or hospitalization due to CHF
(±SD) of 221±11.4 days. The proportion of men was higher
at 12 months lower than 12%7 (extracted from PARADIGMthan ours (82.0% vs. 69.1), while the mean age is similar
HF data), which is lower than ours (32.4%). This difference
(67.7 vs. 68.4 years). Regarding the variation in NYHA class
could be due to the differences in demographic patient’s chaat the end of the follow-up period (compared to our study),
racteristics.
32% vs. 51.0 of patients had improved, 64% vs. 41.2 remaiHigher prevalence of hypotension in real life is remarkable
ned stable and 4% vs. 7.8 had worsened.
(33.8% after 12 months vs. 17.6 at month 27), and it is proThe main limitation of this study is the inclusion of a local
bably due to the run-in phase performed in the pivotal RCT4.
population; thus, results might not be representative of other
Hypotension could be an important limitation in clinical pracdifferent populations. Furthermore, its retrospective design
tice. Thus, the rate of treatment withdrawal because of hypoand the limited follow-up period are also limitations. However,
tension was 11.7% in our study vs. 0-9% in PARADIGM-HF4.
these results could be useful for demonstrating the effectiveOther treatments withdrawal rates in our population (comness and safety of sacubitril/valsartan in real life clinical pracpared to pivotal RCT results)4 were: 4.4% vs. 0.7 for acute
tice, considering the same variables as pivotal RCT.
renal failure and 4.4% vs. 0.3 for hyperkalemia.
Overall treatment adequation rate was acceptable
CONCLUSION
(67.6%). The main reason for non-adequacy was a LVEF >35%
In our study, the percentage of mortality and/or hospitaliin 17.6% of patients, but only an 8.8% of patients had a LVEF
zation due to CHF during the first year of sacubitril/valsartan
>40%.
treatment is high. In addition, hypotension is a frequent adIn 2017, the Catalan Health Service published a retrospecverse event, hypotension is a frequent adverse event, which
tive study, including 2,179 patients and describing sacubitril/valforces extreme precautions in its use and even to withdraw
sartan use. The 75% of patients were men (compared to
it occasionally. The adequation of sacubitril/valsartan pres69.1% in our study) and the mean age of patients was similar
cription in the South of Seville HMA is acceptable.
than ours (69.8 vs. 68.4 years). All patients, except one, had
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Table 3. Safety results at 12 months of treatment
AE*
n/N (%)

Dose adjustment
n/N (%)

Treatment withdrawal
n/N (%)

23/68 (33.8%)

10/23 (43.5%)

8/23 (34.8%)

Hyperkalemia

5/68 (7.4%)

2/5 (40.0%)

3/5 (60.0%)

INR** bad control

3/68 (4.4%)

1/3 (33.3%)

0/3 (0%)

Renal function impairment1

4/68 (5.9%)

0/4 (0%)

3/4 (75.0%)

Angioedema

1/68 (1.47%)

0/1 (0%)

1/1 (100%)

AE*
Symptomatic hypotension

*AE: adverse events; **INR: international normalized ratio; 1: impairment of renal function was considered in all the patients
with this adverse event registered by the physician in digital clinical records, regardless of the impairment degree.
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