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Abstract

Aims ARIADNE aimed to assess the association between effects of sacubitril/valsartan and no sacubitril/valsartan treatment
and clinical characteristics, functional capacity, and clinical outcomes (cause-specific mortality and hospitalizations) in outpa-
tients with heart failure (HF) with reduced ejection fraction (HFrEF).
Methods ARIADNE was a prospective European registry of 9069 patients with HFrEF treated by office-based cardiologists
or selected primary care physicians. Of the 8787 eligible for analysis, 4173 patients were on conventional HF treatment
(non-S/V group), whereas 4614 patients were either on sacubitril/valsartan treatment at enrolment or started
sacubitril/valsartan within 1 month of enrolment (S/V group). We also generated a restricted analysis set (rS/V) including only
those 2108 patients who started sacubitril/valsartan treatment within the month prior to or after enrolment.
Results At the baseline, average age of patients enrolled in the study was 68 years, and 23.9% (2099/8787) were female. At
the baseline, the proportions of patients with New York Heart Association (NYHA) Class III symptoms were 30.9 (1288/4173),
42.8 (1974/4614), and 48.2% (1015/2108), in non-S/V, S/V, and rS/V groups, respectively. After 12 months of treatment, the
proportion of patients with NYHA Class III at baseline who improved to Class II was 32.0% (290/907) in the non-S/V group vs.
46.3% (648/1399) in S/V group and 48.7% (349/717) in rS/V group. The overall mortality rate was 5.0 per 100 patient-years.
Rates of HF hospitalizations were high (20.9, 20.3, and 21.2 per 100 patient-years in the non-S/V, S/V, and rS/V groups, respec-
tively). Emergency room visits without hospitalization occurred in 3.9, 3.2, and 3.9% of patients in the non-S/V, S/V, and rS/V
groups, respectively.
Conclusions This large HFrEF European registry provides a contemporary outcome profile of outpatients with HFrEF treated
with or without sacubitril/valsartan. In a real-world setting, sacubitril/valsartan was associated with an improvement of
symptoms in patients with HFrEF compared with the conventional HFrEF treatment.
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Introduction

Heart failure (HF) appears to affect 1–2% of adults in
Europe, with an incidence of about 5/1000 person-years
in adults. The prognosis of HF is poor and reduces quality
of life.1 HF is responsible for over 1 million hospitalizations
each year, imposing a heavy burden on the healthcare
system.2

Based on the findings from the PARADIGM-HF trial, the
2021 European Society of Cardiology (ESC) HF guidelines rec-
ommend that an angiotensin-converting enzyme inhibitor
(ACEI) or angiotensin II receptor blockers (ARB) is replaced
by sacubitril/valsartan in ambulatory patients with heart fail-
ure with reduced ejection fraction (HFrEF) to improve symp-
toms, reduce the risk of HF hospitalization, and increase sur-
vival. Initiation of sacubitril/valsartan may be considered in
patients with HFrEF who are ACEI/ARB naïve (de novo
use).1,3 Differences in healthcare systems and clinical prac-
tices may lead to variations in the use of sacubitril/valsartan
across Europe.4,5 Contemporary data on the use of
sacubitril/valsartan in a real-life setting in Europe were
limited shortly after approval.

The Assessment of Real lIfe cAre–Describing EuropeaN
hEart failure management (ARIADNE) registry was designed
to gather real-world data on the use and tolerability of sacu-
bitril/valsartan for the treatment of patients with HFrEF in
outpatient settings across Europe.4

The baseline characteristics of patients enrolled in ARI-
ADNE have been reported recently.6 Here, we describe the
events (mortality, causes of death, and hospitalizations),
and New York Heart Association (NYHA) functional class sta-
tus during the first year of follow-up.

Methods

Study design and participants

The study design of the ARIADNE registry has been
published.4 Briefly, ARIADNE (EUPAS 13835) was a
non-interventional and longitudinal registry of patients with
chronic HFrEF treated by office-based cardiologists or se-
lected primary care physicians (recognized as HF specialists).
Patients were evaluated at baseline and then at 6 and
12 months. Between July 2016 and July 2019, data were col-
lected from 687 study centres across 17 European countries,
with 674 investigators participating in the study. Consecutive
HF outpatients (aged ≥18 years) were included prospectively,
irrespective of any changes in their treatment. Patients with
concomitant or planned participation in any interventional
clinical trial and those who were receiving ongoing treatment
with sacubitril/valsartan initiated before market launch in
their respective countries were excluded. Choice of therapy

was at the investigators’ discretion. All data were captured
prospectively. For some variables, retrospective data were
obtained from the patients’ medical records (such as medical
history). Data were recorded by the physicians in electronic
case report forms.

The registry was conducted in accordance with the
Declaration of Helsinki tenets and with institutional review
board/ethics committee approval at all sites. All patients pro-
vided written informed consent.6

Study assessments

This was a non-interventional study, and, to avoid interfer-
ence with routine clinical care, no visit schedule was imposed
on the participants. However, based on clinical experience, it
seemed reasonable to assume that patients would visit physi-
cians at least twice a year.

All patients were followed up for 12 months for the clinical
outcomes of death or hospitalization, including emergency
room visits. Additionally, NYHA status and left ventricular
ejection fraction (LVEF) were assessed throughout the obser-
vation period. Clinical events such as myocardial infarction
(MI), stroke, and cardiovascular (CV) and non-CV death were
assessed. Investigators were asked to report all elective and
non-elective hospitalizations (defined as at least one over-
night stay) during study follow-up and to assign the primary
reason for each hospitalization (HF, CV, or non-CV related).
Additionally, emergency room or outpatient office visits were
assessed.

Statistical analyses

All analyses were performed using SAS software version 9.4
(SAS Institute, Cary, NC, USA), with the main analysis set com-
prising all patients who fulfilled the minimal inclusion criteria,
such as meeting the core baseline characteristics and
providing informed consent before baseline. Patients were
stratified according to their HF treatment as follows: (i) pa-
tients receiving conventional HF treatment without
sacubitril/valsartan (including an ACEI/ARB; non-S/V group);
(ii) patients receiving sacubitril/valsartan at enrolment, re-
gardless of the timing of initiation of sacubitril/valsartan prior
to enrolment into ARIADNE, or those who started
sacubitril/valsartan within 1 month of enrolment (S/V group);
and (iii) in order to assess the clinical outcomes that might be
more closely related to the initiation and treatment effect of
sacubitril/valsartan, a restricted analysis set was generated
from the S/V group (rS/V) that included only those patients
who started sacubitril/valsartan treatment within 1 month,
prior to or after enrolment.

Continuous variables are reported as means and standard
deviations (SDs). Categorical variables are presented as
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means of frequency distribution or percentages. Baseline
characteristics were compared using Student’s t-test for con-
tinuous variables and the chi-squared test for categorical var-
iables. The calculation of percentages was based on the ob-
served data per variable, excluding patients with missing
values. The frequency of clinical events was calculated by
the incidence density rates per 100 patient-years.

Results

Patients

Of the total 9069 patients who were eligible for inclusion in
the registry, 8787 patients were included in the present main
analysis, and 282 (3.1%) patients were excluded for not meet-
ing the minimum criteria for analysis.6

In total, 4614 (52.5%) patients were taking
sacubitril/valsartan regardless of the timing of initiation prior
to enrolment (S/V group). Of these, 2108 patients started
sacubitril/valsartan within ±1 month of enrolment (rS/V
group). Patients who continued on their previous individual-
ized HF medication were included in the non-S/V group
[4173 (47.5%)]. A total of 7596 (86.4%) [S/V group, 3999
(86.7%) and non-S/V group, 3597 (86.2%)] and 6338 (72.1%)
[S/V group, 3346 (72.5%) and non-S/V group, 2992 (71.7%)]
patients completed 6 months and 1 year of follow-up, respec-
tively, with a median follow-up of 353 (1–631) days, of whom
>90% had follow-up data on signs and symptoms (NYHA
class), hospitalizations or emergency room visits, and health-
care resource utilization available. The most frequent reasons
for non-completion of the study were patients not attending
their routine visit or withdrawal of consent or lack of
re-consent on the protocol amendment (Figure S1). There
were 382 reported deaths during the year, leading to an inci-
dence rate of 5.0 per 100 patient-years.

The baseline characteristics of the study population, in-
cluding medications used at baseline, have been described
previously.6 Mean age was 68.1 (SD: 11.5) years, and 23.9%
were female. The most frequent co-morbidities were arterial
hypertension, coronary heart disease, and dyslipidaemia. The
proportion of patients with any hospitalization within the last
12 months prior to enrolment was 44.0% in the S/V group,
42.1% in the rS/V group, and 39.3% in the non-S/V group,
of which 73.3% were HF-related hospitalizations in the S/V
group, 71.2% in the rS/V group, and 69.6% in the non-S/V
group. At baseline, 84% of patients in the non-S/V group
were on an ACEI/ARB. Overall, 79% of all patients were on
β-blockers, and 54% were on mineralocorticoid receptor an-
tagonists (Table 1). Around 8.0% of patients received
ivabradine, and 7.5% of patients received digitalis. Logistic re-
gression analysis showed that patients receiving
sacubitril/valsartan tended to be younger (P ≤ 0.01), tended

to have a lower LVEF (P ≤ 0.0001), and were more likely to
have NYHA Class III/IV symptoms (P ≤ 0.0001) compared with
patients in the non-S/V group.6

Treatment response

Throughout the study, concomitant HF medication remained
largely stable, with no major changes in the drug classes. Ta-
ble S1 shows the pharmacological treatments at follow-up.
After 12 months, the proportion of patients with NYHA Class
III or IV symptoms decreased from 32.1 to 25.2% in the non-
S/V group, from 44.6 to 24.0% in the S/V group, and from
50.3 to 25.8% in the rS/V group (Figure 1). Baseline NYHA
classification in the total patient population vs. classification
in those patients with baseline and 1-year follow-up only
were similar for each NYHA class, showing that patients with
missing NYHA evaluation after 12 months were evenly dis-
tributed among NYHA classes (Figures 1 and S2). In patients
with NYHA classification available at baseline and 1-year
follow-up, the proportion of patients with reported NYHA
Class III at baseline who improved to Class II was 32.0%
(290/907) in the non-S/V group vs. 46.3% (648/1399) in the
S/V group and 48.7% (349/717) in the rS/V group, whereas
the proportion of patients with reported NYHA Class II at
baseline who improved to Class I was 12.4% (248/2007) in
the non-S/V group vs. 20.0% (365/1829) in the S/V group
and 22.6% (159/705) in the rS/V group (Figure S2).

Clinical events and incidence of non-elective
hospitalizations and emergency room visits

The incidence of stroke was 0.50, 0.58, and 0.59 and of MI
was 0.38, 0.64, and 0.71 per 100 patient-years in non-S/V,
S/V, and rS/V groups, respectively (Table 2). The rates of re-
ported cause-specific mortality are shown in Figure 2. In the
overall cohort, hospitalization due to any reason was 17% be-
tween baseline and 6 months and 15% between 6 and
12 months. Of these, 46.8 and 42.2% were HF-related hospi-
talizations, respectively. The numbers of non-elective HF-
related hospitalizations at various visits are given in Table S2.

The incidence rates of non-elective hospitalizations (in pa-
tients with at least one follow-up visit) and emergency room
visits per 100 patient-years are shown in Figure 3. Mortality
was lower in the S/V group compared with that in non-S/V
groups [174 (4.4%) vs. 208 (5.8%)].

Discussion

The prospective ARIADNE registry is the largest study to
provide a comprehensive picture of HF treatment practices
in European outpatients and shows the way in which
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sacubitril/valsartan was introduced by office-based cardiolo-
gists and specialized primary care physicians in the
real-world setting. Although this was an observational study,
substantial data were available for most patients at the
12-month follow-up, especially with regard to clinical events,
symptom improvement, and echocardiography, thus provid-
ing a unique insight into real-world HF treatment by HF spe-
cialists across Europe. Additionally, this study, which was ini-
tiated shortly after market approval of sacubitril/valsartan,

offers the first insights into the initial phase of introducing
sacubitril/valsartan in several European countries. ARIADNE
was the first observational registry to gather additional data
on factors associated with physicians’ decisions to introduce
sacubitril/valsartan in real-life clinical practice.

The overall baseline characteristics of patients in the
pivotal PARADIGM-HF study and ARIADNE were similar.3

Nonetheless, we found that sacubitril/valsartan tended to
be prescribed to younger patients with more severe HF in

Table 1 Demographics and baseline characteristics

Variables
Non-S/V group

N = 4173
S/V group
N = 4614

rS/V group (subset of S/V)a

N = 2108

Age (years), mean ± SD 68.9 ± 11.3 67.3 ± 11.5*** 68.0 ± 11.2**
<65 years, n (%) 1362 (32.6) 1794 (38.9)*** 774 (36.7)**
≥65 years, n (%) 2811 (67.4) 2820 (61.1)*** 1334 (63.3)**

Female, n (%) 1011 (24.2) 1088 (23.6) 526 (25.0)
BMI (kg/m2), mean ± SD (n) 28.7 ± 5.3 (3909) 29.2 ± 5.5 (4282)*** 29.2 ± 5.5 (1966)**
Smoking history, n (%)

Never smoked 1435 (34.4) 1596 (34.6)** 737 (35.0)*
Current smoker 540 (12.9) 495 (10.7)** 219 (10.4)*
Former smoker 1496 (35.9) 1762 (38.2)** 780 (37.1)*
Unknown 700 (16.8) 755 (16.4)** 368 (17.5)*

NYHA class, n (%)***
I 4 (0.1) 1 (0.0)b 0 (0.0)b

II 2831 (67.8) 2555 (55.4)b 1047 (49.7)b

III 1288 (30.9) 1974 (42.8)b 1015 (48.2)b

IV 50 (1.2) 81 (1.8)b 45 (2.1)b

LVEF, mean ± SD (n)*** 35.4 ± 8.4 (4011) 32.7 ± 8.1 (4469) 32.3 ± 8.0 (2050)
Heart rate (bpm), mean ± SD (n) 71.6 ± 12.3 (4057) 71.5 ± 11.8 (4400) 72.3 ± 12.3 (2027)*
Blood pressure (mmHg), mean ± SD (n)

Systolic blood pressure 127.0 ± 18.0 (4090) 123.2 ± 17.7 (4451)*** 125.5 ± 17.7 (2053)**
Diastolic blood pressure 75.6 ± 10.6 (4090) 74.2 ± 10.6 (4449)*** 75.4 ± 10.8 (2051)

NT-proBNP (pg/mL), median
(25th–75th) (n)

998.0 (368.0–2558.0) (1025) 1133.5 (433.0–2528.0) (1370) 1354.0 (561.0–3022.0) (553)

<500 pg/mL, n (%) 332 (32.4) 385 (28.1) 118 (21.3)***
≥500 to <2000 pg/mL, n (%) 381 (37.2) 545 (39.8) 232 (42.0)***
≥2000 pg/mL, n (%) 312 (30.4) 440 (32.1) 203 (36.7)***

Co-morbidities, n (%)
Coronary heart disease 2639 (63.5) 2798 (61.0) 1307 (62.4)
Atrial fibrillation 1626 (39.2) 1887 (41.0) 856 (40.8)
Chronic kidney disease 1054 (25.6) 1189 (26.0) 503 (24.1)
Diabetes mellitus Type 2 1374 (33.2) 1580 (34.3) 684 (32.5)

HF therapy, n (%)c

ACEi 2362 (57.3) 19 (0.5)d 14 (0.7)d

ARB 1107 (26.9) 13 (0.3)d 8 (0.4)d

ARNI (sacubitril/valsartan) 0 (0) 4147 (100) 1872 (100)
β-Blocker 3352 (81.4) 3202 (77.2) 1458 (77.9)
MRA 2124 (51.6) 2319 (55.9) 1034 (55.2)
Loop diuretic 2411 (58.5) 2461 (59.3) 1117 (59.7)

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitor; BMI,
body mass index; bpm, beats per minute; HF, heart failure; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antag-
onist; NT-proBNP, N-terminal pro B-type natriuretic peptide; NYHA, New York Heart Association; non-S/V group, conventional HF treat-
ment without sacubitril/valsartan group; rS/V, restricted sacubitril/valsartan group; SD, standard deviation; S/V, sacubitril/valsartan group.
Data are presented as n (%) and mean ± SD (n).
aFor the comparison of patient profiles at sacubitril/valsartan initiation, the S/V group was restricted to patients who started sacubitril/val-
sartan ±1 month around baseline, and thus, a direct comparison between these two groups should be avoided.

bN = 4611 for the S/V group and N = 2107 for the rS/V group.
cN = 4120 for the non-S/V group, N = 4147 for the S/V group, and N = 1872 for the rS/V group.
dValues are presented as documented. For a low number of patients, concomitant use of either ACEI or ARB with sacubitril/valsartan was
documented, although sacubitril/valsartan should not be co-administered with an ACEI or ARB as per the approved label; due to the po-
tential risk of angioedema when used concomitantly with an ACEI, a wash-out period is mandatory.
*P ≤ 0.05.
**P ≤ 0.01.
***P ≤ 0.0001.
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ARIADNE than those included in PARADIGM-HF, as shown by
lower LVEF and higher NYHA class and N-terminal pro B-type
natriuretic peptide levels.6 Some important findings in this
real-world setting should be acknowledged. First, the re-
ported mortality rate in patients with HFrEF was 5.3 per
100 patient-years, in a context in which 41.8% of patients
had been hospitalized during the year prior to enrolment.
In most studies, patients with HFrEF tended to have a higher
risk of CV death and HF hospitalization than those with HF

and preserved ejection fraction.7,8 Therefore, it seems rea-
sonable that patients with HFrEF should be carefully evalu-
ated to stratify prognosis and to identify those at higher risk
who require close follow-up and frequent drug and dose op-
timization. However, in ARIADNE, the all-cause mortality rate
was only 5.0 events per 100 patient-years, which is remark-
ably low compared with other real-world studies.2,9,10 In an
analysis of SwedeHF, which included 21 888 Swedish inpa-
tients and outpatients registered between 2006 and 2013 in
hospitals or outpatient clinics, there were 13.0 deaths per
100 patient-years over a follow-up period of 874 days.11 In
a prospective, multicentre, longitudinal study of patients with
HF recruited between 2010 and 2014 in New Zealand and
Singapore, the all-cause mortality rate in patients with HFrEF
was 10.9 (95% confidence interval [CI]: 96–124) per 100
patient-years.7 Data from ARIADNE hint at an overall im-
provement in HF management with a positive impact on pa-
tients’ survival; however, the findings should be interpreted
with caution because this was a real-world study, and as with
other real-world studies, follow-up data on survival status
were not confirmed for patients who did not complete a
12-month follow-up visit.

In ARIADNE, clinical events of stroke and MI occurred in
low absolute numbers within 12 months with a higher inci-
dence rate in the S/V group. This might be associated with

Table 2 Incidence rates of clinical events per 100 patient-yearsa

Non-S/V
group

S/V
group

rS/V group
(subset of S/V)b

Myocardial infarction 0.38 0.64 0.71
Stroke 0.50 0.58 0.59

HF, heart failure; non-S/V group, conventional HF treatment with-
out sacubitril/valsartan group; rS/V group, restricted sacubitril/val-
sartan group; S/V group, sacubitril/valsartan group.
aOverall, 7877 main analysis set patients and 5608 restricted main
analysis set patients had at least one follow-up visit, and if no
event date was available, it was assumed that it occurred between
two visits.

bFor the comparison of patient profiles at sacubitril/valsartan initia-
tion, the S/V group was restricted to patients who started sacubit-
ril/valsartan ±1 month around baseline, and thus, a direct
comparison between these two groups should be avoided.

Figure 1 Distribution of NYHA class at each visit. *Total patients includes all patients with NYHA classifications available at the respective visit.
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Figure 2 Cause of death during the first year of follow-up. Data are presented as n (%). Note: 382 deaths reported during the first year of follow-up.

Figure 3 Incidence of non-elective hospitalizations and emergency room visits. Patients with at least one follow-up visit are included. ER, emergency
room.
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the characteristics of patients enrolled into the S/V group,
which had more severe, more progressed HF, as shown ear-
lier, thus were probably more likely to experience adverse
clinical outcomes. In ARIADNE, CV events were responsible
for almost half of the deaths, whereas in other real-world
studies, two-thirds of the deaths were due to CV events in
the overall cohorts (Table 3). Furthermore, the mortality rate
from CV causes in clinical trials (~80%) may be higher than
that in real-world studies due to the adjudication of all events
to identify the cause of death in the clinical trial setting.12 In-
deed, the rates of CV deaths were reported to be 65.3% in
the Italian Network on Heart Failure study13 in 3755 outpa-
tients with chronic HF compared with 54% in a multinational
prospective study of Asian patients with HF (ASIAN-HF).14

ARIADNE reported a 20.9% hospitalization rate with
most being related to HF. Other HF registries have shown a
comparable incidence of HF hospitalizations. Notably, the
HF-related hospitalization rate was 14.6% in the ESC-HF
Long-Term registry15 in outpatients with chronic HF
(N = 9134), compared with 8.8% in the Italian Network on
Heart Failure.13 Over the course of the ARIADNE study, a
large proportion of hospital admissions were not HF
related. The rates of hospitalization due to non-CV-related
reasons underscore the importance of non-cardiac co-mor-
bidities in the general process of decompensation. Overall,
a trend towards lower mortality together with an incidence
of hospitalizations and emergency room visits in the ARIADNE
registry, comparable with other HF registries,13,16 indicates
that despite HF becoming a condition that can be managed

and that patients can live with, rather than die from, there
is still a considerable risk of clinical events in patients with
HFrEF.

Although several observational HF registries are available
(Table 3), data are lacking with regard to the real-world im-
pact of sacubitril/valsartan on HF symptoms and clinical out-
comes. We found that sacubitril/valsartan tended to be pre-
scribed to patients with more severe symptoms with a
higher NYHA class.6 After 12 months’ follow-up, HF symptoms
improved in many patients. However, more than one-quarter
of the patients still had NYHA Class III/IV symptoms after
12 months’ follow-up, whereas, interestingly, concomitant
HF medication remained largely stable during that time. A
higher proportion of patients with NYHA Class II, III, or IV
symptoms who were treated with sacubitril/valsartan re-
ported improvements in NYHA class compared with those
receiving conventional therapy. These results are in line with
a recent observational study in 90 outpatients with HFrEF,
among whom sacubitril/valsartan treatment was associated
with an increase in LVEF (31.0% [interquartile range (IQR):
27.2–37.0] to 34.0% [IQR: 29.2–39.7]; P = 0.001) and NYHA
class (NYHA II: from 52.2 to 78.2%; NYHA III: from 47.8 to
12.6%) at 6 months’ follow-up.17 However, despite the
observed functional improvement in the ARIADNE study,
hospitalization rates after 12 months of treatment were
similar between the groups. With patients who received
sacubitril/valsartan showing slightly higher hospitalization
rates prior to enrolment, similar hospitalization rates could
partly reflect an improvement in these patients.

Table 3 Comparison of ARIADNE with other outpatient registries

Registries ARIADNE
ESC-HF Long-Term

Registry (15)
Italian Network on
Heart Failure (13) ASIAN-HF (14) CHAMP-HF (16)

Region/countries Europea Europeb Italy Asia Pacificc USA
Condition HFrEF HF Chronic HF HF HFrEF
n 8787 9134 3755 6480 3518
Enrolment Outpatients Outpatients and

inpatients
Outpatients Outpatients and

inpatients
Outpatients

Setting Office-based cardiologists
or selected primary care
physicians (recognized as
HF specialists)

Clinics and hospitals Cardiology
centres

Clinics and hospitals Primary care and
cardiology
practices

Timeframe 2016–2019 2011–2015 2007–2009 2012–2015 2015–2017
Data collection Both retrospective and

prospective
Prospective Prospective Prospective Prospective

All-cause mortality
outcome (%)

5.0 per 100 patient-years 8.8 5.9 9.6 Data awaited

CV related 45 53.5 65.3 54 -
All-cause
hospitalization (%)

20.9 28.1 22.7 - -

HF related 42.2 14.6 8.8 - -

ASIAN-HF, Asian Sudden Cardiac Death in Heart Failure; CHAMP-HF, Change the Management of Patients with Heart Failure; CV, cardio-
vascular; ESC-HF, European Society of Cardiology-Heart Failure; HF, heart failure; HFrEF, heart failure with reduced ejection fraction.
aAustria, Belgium, Bulgaria, Czech Republic, France, Germany, Greece, Ireland, Israel, Italy, Malta, Norway, Russia, Slovakia, Spain,
Switzerland, and UK.

bAustria, Bosnia Herzegovina, Bulgaria, Czech Republic, Egypt, France, Greece, Hungary, Israel, Italy, Latvia, Lithuania, Poland, Portugal,
Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, and Turkey.

cChina, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, Philippines, Singapore, Taiwan, and Thailand.
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Furthermore, data from ARIADNE also support the findings
from PARADIGM-HF (N = 8399)18 and other real-world stud-
ies showing improvements in NYHA class and LVEF.17,19–21

Limitations

ARIADNE was an observational study in which the patients
were recruited, and treatments were prescribed according
to the decisions of the attending physician. The lack of blind-
ness could, of course, have influenced subjective evaluation of
symptoms. Being observational, the diagnosis of HF was made
by the investigators according to their clinical judgement and
was not validated centrally, including the LVEF assessments.
Whereas LVEF data were available for almost all the patients
at baseline (including echocardiography examinations up to
12 months prior), follow-up data were available for approxi-
mately 40% of the patients. The nature of this study was pri-
marily descriptive, and no formal comparisons were made be-
tween treatment arms. Several variables, such as renal
function and other laboratory variables, were collected only
if available as a part of routine care and were therefore not al-
ways recorded. That almost half the patients from the overall
ARIADNE cohort were from Germany could have affected the
results. Other limitations include patient dropouts from the
observational study for various reasons, including patients
not attending routine visits and worsening of patients’ health
status. Thus, the available data (including symptoms and diag-
nostic examination) are potentially biased. In addition,
follow-up data on mortality were not available for all patients.
The results must be interpreted with caution.

The greater symptomatic benefit of sacubitril/valsartan
over conventional therapy might be because those who did
not complete 1-year follow-up may have had more advanced
disease, thus not allowing for an unbiased comparison be-
tween the groups. However, there was a trend towards NYHA
improvement among patients for whom data for all the visits
were available.

Finally, participation in the study was limited to HF special-
ists; therefore, the population of patients is not fully repre-
sentative of all patients with HF, of which a part of them
are followed by other healthcare professionals, such as geria-
tricians, general practitioners, and internal medicine doctors.

Conclusions

ARIADNE showed a lower mortality and a slightly higher
incidence of hospitalizations than that reported in other
HF registries,2,9,10 indicating progression of HF despite
treatment by HF specialists. In a real-world setting,
sacubitril/valsartan was associated with an improvement of
symptoms in patients with HFrEF compared with the
conventional HFrEF treatment.
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