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Abstract

Introduction The BRING-UP 3 Heart Failure (HF) study was designed to evaluate the real-world implementation of guideline-directed
medical therapy (GDMT) for patients with heart failure with reduced ejection fraction (HFrEF), given the limited evidence
on the uptake of the contemporary four-pillar treatment strategy.

Methods BRING-UP 3 HF study is an observational, prospective, nationwide investigation encompassing 179 sites. This analysis in-
cludes HFrEF patients enrolled in the ambulatory and hospitalized cohorts with complete pharmacological data at 6-month
follow-up. The objective was to describe the use of the four GDMT pillars after 6 months.

Results Among 3201 HFrEF patients enrolled, 142 (4.4%) had died by 6 months, and treatment data were available for 2950 patients.

Mean age was 69 + 11 years (26.6% > 75 years), 18.0% were female. Prescription rates of GDMT were high at baseline and
remained stable over 6-months, with a shift from ACE-I/ARBs to ARNIs, and a modest increase in SGLT?2i use. A significant
reduction in diuretic prescription was also observed. Quadruple therapy was prescribed in 64.3% of patients at 6 months
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versus 63.9% at baseline/discharge (P = NS), while quadruple therapy including ARNI went from 52.9% to 55.9%, P < .0001.
Dose up-titration of GDMT remained suboptimal, with most agents prescribed at <50% of target doses. Discontinuation

rates at follow-up were very low.

Conclusion

In this large nationwide cohort, guideline-directed therapies for HFrEF were widely implemented and maintained over 6

months with excellent treatment persistence. However, dose optimization remains a key unmet need in routine clinical

practice.
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Keywords

In patients with HF and reduced ejection fraction (HFrEF), angiotensin
receptor-neprilysin inhibitors (ARNI) and sodium-glucose co-
transporter 2 inhibitors (SGLT2i) have been shown to improve out-
comes when replaced/added to the original background treatments,
of a beta-blocker (BB), a renin—angiotensin system blocker (RASI)
and a mineralocorticoid receptor antagonist (MRA)." Therefore,
the 2021 ESC guidelines and the 2022 AHA/ACC/HFSA introduced a
novel four-pillar therapeutic approach for treating patients with
HFrEF, that includes ARBs/ACE-I/ARNI, BBs, MRA, and SGLT2i**
and overcomes the trial-derived stepwise approach in treatment imple-
mentation. These guidelines also recommend that most of these treat-
ments should be up-titrated to the target dose (the dose tested in the
clinical trials that demonstrated the benefit of these treatments) or, if
this is not possible, to the maximum tolerated dose. The
STRONG-HF trial® showed benefit in patients who received rapid im-
plementation and dose escalation of guideline-recommended

Chronic heart failure ® Medical treatments ® Adherence ® Registry ® Guidelines

treatment. However, translating the results into clinical practice ap-
pears to be challenging.6 Previous observational studies have shown
that inertia, comorbidities, prescribing rules and contraindications re-
present barriers for guideline recommendations implementation,7’9
but most of these studies were conducted in the past ‘three-pillar ap-
proach in the pre-SGLT?2i era’. The BRING-UP 3 Heart Failure study
(BRING-UP 3 HF) was designed as a nationwide initiative to: (i) evalu-
ate the level of guidelines implementation in clinical practice; (ii) ad-
dress main reasons for the remaining gaps between guidelines and
clinical practice. The baseline prescription rates across ejection frac-
tion spectrum of ambulatory patients enrolled in the BRING-UP 3
HF study were recently published showing a high level of adherence
to guideline recommendations.'® Here we describe 6-months follow-
up data of HFrEF patients enrolled both in the acute and ambulatory
setting of care and we analyze the 6-months prescription rates of the
four therapeutic pillars, which represents the primary endpoint of the
study.
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The study design, inclusion criteria, procedures and outcomes have been
described in depth elsewhere.” Briefly, the BRING-UP 3 HF study is an ob-
servational, prospective, multicentre investigation conducted in a large and
representative sample of Italian cardiology sites, including both hospitalized
and ambulatory HF patients. It is conducted through two 3-months guided
patient data collections, each of one preceded by an educational interven-
tion on guideline recommendations. For patients enrolled in both periods,
primary and secondary end-point evaluation is scheduled at 6 months.

This paper focuses on HFrEF patients enrolled in both settings of care in
the first enrolment phase with pharmacological treatment data available at
6-months follow-up (Figure 7). For these patients the primary objective of
the study was the rate of four pillars combination at 6-months follow-up.
Baseline clinical characteristics of patients treated with or without the
four pillars at 6 months and the independent predictors of four pillars pre-
scription at 6-months are reported. Secondary outcomes included a
6-month assessment of tolerability (e.g. discontinuation rates) and the tar-
get dose achievement. Patients’ clinical outcomes will be analysed over a
follow-up period of 12 months and, therefore, are not shown in the present
paper.

The study conforms to the principles outlined in the Declaration of
Helsinki. The protocol has been approved by ethics committee in accord-
ance with the national regulations. Each patient provided written informed
consent to participate in the study.

Statistical analysis

Categorical variables are presented as percentages or number and per-
centages and compared using the Chi-square test. Continuous variables
are reported as mean and standard deviation (SD), when normally distrib-
uted, and compared using the t-test. Laboratory examinations are instead
reported as median and inter-quartile range (IQR), independently from
their distribution, and compared using the Mann-Whitney U test.
Changes in medical treatments prescriptions are evaluated using the
McNemar test.

We compared baseline clinical characteristics, medical treatments, and
all-cause hospitalizations at 6 months of patients with or without quadruple
therapy at 6 months. Multivariable logistic regression analyses were per-
formed to identify covariates independently associated with quadruple
therapy prescription at 6 months, considering those which resulted statis-
tically significant at univariate analysis (P <.05). Two models were per-
formed, the first with clinical variables only, and the second with clinical,
instrumental and laboratory variables. Finally, a sensitivity analysis was per-
formed including the information on patients hospitalized for any cause dur-
ing the 6 months follow-up period in the second model. Pharmacological
therapy prescribed at baseline was not considered in the multivariable ana-
lyses because strongly associated to the end-point of the logistic regression.

A P-value of less of .05 was considered statistically significant. All tests were
two-sided. The analyses were performed using SAS software, version 9.4.

As shown in Figure 1, at the 6-month follow-up 142 (4.4%) patients had
died, 36 patients were currently hospitalized, 3 patients withdrew con-
sent, 4 patients had no information on medical treatment, 9 patients
had only vital status available, and 57 patients were lost to follow-up.
Therefore, our study population consists of the 2950 patients with
available data on medical treatment at the 6-month follow-up visit.

Medical treatments prescribed at
6-months follow-up

Prescription rates of main medications used for the treatment of heart
failure and treatment combinations at discharge/end of baseline visit
and at the 6-months follow-up visit are shown in Figures 2 and 3 re-
spectively. As shown in Figure 2, prescription rates for most HF treat-
ments remained stable, with a slight decrease for MRAs and a more
significant decrease for ACE-I/ARBs, partly related to a switch to
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W 6 Months Follow-up

MRAs SGLT2i Vericiguat Ivabradine Digoxin

* P <0.05; ** p<0.01; *** p <0.0001

Heart failure medical treatments prescribed at baseline or at discharge and at 6-months follow-up. ACE-I, ACE-inhibitors; ARB, angiotensin
receptor blockers; ARNI, angiotensin receptor neprilysin inhibitors; HFrEF, heart failure with reduced ejection fraction; MRA, mineral corticoid antago-

nists; SGLT2i, Sodium-Glucose-Cotransporter-inhibitors
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Quadruple therapy Quadrupe therapy (ARNI)

** p<0.01; *** p <0.0001

Guideline recommended treatments combinations at baseline or at discharge and at 6-months follow-up. ARNI, angiotensin receptor ne-

prilysin inhibitors

ARNI, which increased slightly. Also, SGLT2i and, to a minor extent ver-
iciguat, increased at 6 months, while diuretics prescription was reduced
to 66.4%, with therefore one third of the patients not taking them. The
percentage of patients treated with a combination of the four thera-
peutic pillars at 6 months was 64.3% (primary endpoint of the study),
a percentage similar to the one observed at discharge or at the end
of enrolment visit. Quadruple therapy including an ARNI raised to
55.9%. Triple therapy (BB + ACE-I/ARB/ARNI+ MRA) had a slight re-
duction from 74.1 to 72.0%, while triple therapy including an ARNI
raised from 59.2 to 61.4%.

Target dose achievement at 6 months was also analysed and com-
pared with baseline rates (Figure 4). For most considered treatments
(except MRA:s) target dose achievement was poor at baseline and did
not improve considerably during follow-up. In patients enrolled in the
acute setting of care BBs and RASi were prescribed at a dose <50%
of target dose in most cases. Prescription of guideline recommended
treatments, as well as target dose achievement by gender is reported
in Supplementary Figures S1-S3.

Table 1 shows the discontinuation rate of the components of quad-
ruple therapy at 6 months in the whole study population and according
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Target dose achievement at baseline and at 6 months follow-up among patients with both doses available. (A) Patients enrolled in the am-
bulatory setting. (B) Patients enrolled in the hospitalized setting

Discontinuation rate of the four pillars in HFrEF patients at 6 months according to setting of enrolment

Quadruple therapy

Beta-blockers
ACE-I/ARBs
ARNI

MRA

SGLT2i

All (n. 2950)
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1.6%
26.9%
3.5%
7.2%
4.4%
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44/2819)
156/580)
75/2117)
176/2456)
106/2428)

Py

AHF (n. 837)

18.6% (93/500)
3.4% (27/785)
33.3% (95/285)
6.3% (28/443)
10.1% (73/724)
8.0% (51/636)

CHF (n. 2113)

9.4%
0.8%
20.7%
2.8%
6.0%
3.1%

130/1386)
17/2034)
61/295)
47/1674)
103/1732)
55/1792)
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Among the 156 patients suspending ACE-I/ARBs, 96 (61.5%) had been switched to ARNIs at 6 months visit: 34/61 (55.7%) and 62/95 (65.3%) in the ambulatory and in the hospitalization
setting of enrolment respectively. Among the 75 patients suspending ARNIs, 28 (37.3%) had been switched to ACE-I/ARBs at 6 months visit: 21/47 (44.7%) and 7/28 (25.0%) in the
ambulatory and in the hospitalization setting of enrolment respectively.
ACE-|, ACE-inhibitors; ARB, angiotensin receptor blockers; ARNI, angiotensin receptor neprilysin inhibitors; MRA, mineral corticoid antagonists; SGLT2i, sodium-glucose co-transporter 2

inhibitors.
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to the enrolment setting of care. The overall discontinuation rate of the
quadruple therapy was 11.8% and was higher among patients enrolled
during hospitalization (18.6 vs 9.4%). Analysing the single components
of quadruple therapy, BBs had the lowest discontinuation rate, followed
by ARNIs, SGLT2i, MRAs and ACE-I/ARBs. However, ACE-I/ARBs and
ARNIs discontinuation rates were partly related to switch to ARNIs
(61.5%) and to ACE-I/ARBs (37.3%) respectively. For all these treat-
ments, withdrawal rates were lower in patients enrolled in the ambu-
latory setting. Reasons for four pillars non-prescriptions are shown in
Supplementary Table S1. Main reasons for BBs non-prescription
were bradyarrhythmia and symptomatic hypotension, while symptom-
atic hypotension and severe renal impairment/worsening renal function
were the most common reason for RASi non-prescription. The latter
followed by hyperkalaemia was the most frequent reason for MRAs
non-prescription. Finally, genitourinary infections and severe renal im-
pairment were the most frequently reported causes for SGLT2i
non-prescription.

Oliva et al.

Clinical characteristics of patients on
quadruple therapy at 6 months

Baseline demographic and clinical characteristics of HFrEF patients ac-
cording to quadruple prescription at 6 months are shown in Table 2.
Although numerically fewer patients from Southern Italy were on quad-
ruple therapy, differences among geographic areas were not statistically
significant. Comparing patients with or without quadruple therapy sev-
eral significant differences could be observed. Those receiving a four pil-
lars combination were younger, more frequently managed in sites with
a structured HF clinic, more often enrolled in the ambulatory setting of
care. Furthermore, patients on quadruple therapy had less frequently
an ischaemic aethiology and several cardiac and non-cardiac comorbid-
ities such as atrial fibrillation, diabetes and moderate renal insufficiency
(eGFR <60 mL/min). These patients had more often an implanted de-
vice and higher BMI. Moreover, patients on quadruple therapy had low-
er EF levels, higher mean end diastolic volume and a more preserved

Clinical characteristics and treatments of HFrEF patients treated with or without quadruple therapy at 6

months
All
(n. 2950)
Geographic area
North 521
Centre 21.2
South 26.7
HF outpatient clinic, % 88.9
N. of pts enrolled by the site, %
<30 182
30 38.8
>30 430
Age (years), mean + SD 69+ 11
Age >75 years, % 322
Females, % 18.0
Enrolment setting, %
Hospitalized 284
Ambulatory 71.6
HFH in the 6 months prior to enrolment, % 219
available for 2851 pts
Ischaemic aethiology, % 520
Hypertension, % 67.6
Diabetes, % 32.8
History of Atrial Fibrillation, % 380
Previous stroke, % 6.9
COPD, % 16.3
available for 2851 pts
Device: CRT-P/CRT-D/ICD, % 459
Baseline SBP, mmHg (mean + SD) 120+ 19
Baseline SBP <110 mmHg, % 389
Baseline DBP, mmHg (mean + SD) 76 + 11
Baseline HR, bpm (mean + SD) 73+17
BMI > 27 Kg/m?, % 431
BMI, kg/m? (mean + SD) 270+49
Peripheral oedema, % 16.7

Quadruple No-Quadruple P
(n. 1897) (n. 1053)
.08
535 49.6
21.0 214
255 29.0
89.8 87.4 .046
2818
17.6 19.1
383 398
44.1 41.1
67 £ 11 72+ 11 <.0001
26.6 423 <.0001
17.5 19.1 27
<.0001
25.7 33.1
743 66.9
219 21.8 93
48.9 57.6 <.0001
66.5 69.4 22
31.6 349 006
35.7 42.1 .0002
71 6.6 73
15.5 179 .09
478 426 006
120+18 121+20 .02
40.5 35.8 012
73+ 11 72+ 11 81
7217 74+18 .08
45.1 394 .003
272+51 26.6 +4.6 .0006
14.9 19.9 .0006

Continued
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Continued

Atrial Fibrillation on ECG, %
LBB, %
EF %, (mean + SD)
EF <30%, %
EDV mL, (mean + SD)
available for 2080 pts
TAPSE mm, (mean + SD)
available for 2248 pts
TAPSE <18 mm, %
available for 2248 pts
eGFR, ml/min, median [IQR]
available for 2821 pts
eGFR <60 mL/min, %
available for 2821 pts
Creatinine, mg/dL, median [IQR]
available for 2821 pts
Potassium, mEq/L, median [IQR]
available for 2692 pts
Potassium >5 mEgq/L, %
available for 2692 pts
Haemoglobin, g/dL, median [IQR]
available for 2757 pts
Haemoglobin <12 g/dL F, <13 M, %
available for 2757 pts
Iron deficiency (absolute/relative), %
evaluable for 601 pts
BNP, pg/ml, median [IQR]
available for 685 pts
NT-proBNP, pg/mL, median [IQR]
available for 1398 pts
Treatments prescribed at baseline
ACE-I/ARBs, %
ARNIs, %
Beta-blockers, %
MRAs, %
SGLT2i, %
Diuretic treatment, %
Diuretic treatment, %
No
Yes
Yes, potentiated
Triple therapy, %
Quadruple therapy, %

Hospitalizations during 6 months follow-up

All hospitalizations, %
Urgent cardiac hospitalization, %

Cardiological visits during 6 months follow-up®

At least one visit performed, %

Significant P values in bold.

?Other than the one scheduled at 6 months follow-up.

All
(n. 2950)

222
16.8
320+63
46
16724635
187 +39
34.1
62.1 [44.9-80.4]
46.4
1.1 [0.9-1.5]
44 [4.0-48]
10.1
14.0 [12.5-15.0]
26.4
60.2
511 [195-1102]
1630 [581-4285]
197
718
95.6
833
823
716
28.4
509
20.7
74.1

63.9

17.7
105

Quadruple
(n. 1897)

20.4
172
319462
427
170.82 + 64.9
189 +39
324
66.3 [49.9-83.3]
40.1
1.1 [0.9-1.4]
4.4 [40-47)
9.4
14.1 [13.0-15.3]
206
62.0
446 [168-1089]
1271 [496-3340]
167
818
98.7
953
937
68.7
313
495
192
925

87.0

151
74

358

No-Quadruple
(n. 1053)

256
16.1
323464
39.7
160.5 + 60.4
184+39
371
54.0 [36.7-72.9]
57.6
12[1.0-1.7]
44 [4.0-48]
115
13.3 [12.0-14.8]
366
57.5
600 [245-1200]
2637 [946-6436]
25.1
53.7
89.9
61.5
61.7
76.8
232
53.4
23.4
410

223

222
16.1

36.3

.001

07

.04

11

.0003

.002

.02

<.0001

<.0001

<.0001

46

.08

<.0001

<.0001

26

.02

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001

<.0001
<.0001

<.0001
<.0001

<.0001
<.0001

.78

9202 8unr 0} uo 1sanb Aq L9Y8YY8/Ey0BEAX/Z/E L /aI0IHE/4OSa /W00 dNo"olWapeoe//:SdNy WOy Papeojumoq



Independent predictors of Quadruple Therapy at 6 months

Oliva et al.
Model | Model Il
Clinical variables Clinical and instrumental variables
P P

OR [95% CI]

Clinical variables
Age (years)

Female gender

Enrolment setting
Ambulatory vs hospitalized
HF Ambulatory

Ischaemic aethiology

Diabetes
Device: CRT-P/CRT-D/ICD
Baseline SBP, mmHg
BMI, Kg/im?
Peripheral oedema
Instrumental and laboratory variables
History of AF/Atrial Fibrillation on ECG
EF % <25 vs >30
(25-30] vs >30
TAPSE mm,
<18 vs >18
unknown vs >18

OR [95% CI]

P <.0001 P <.0001
0.96 [0.96-0.97] 097 [0.97-0.98]
NS NS
P =.002 P=.0184
1.36 [1.12-1.66] 1.30 [1.05-1.62]
NS NS
P <.0001 P =.0003
0.71 [0.61-0.84] 0.77 [0.65-0.92]
NS NS
NS NS
NS NS
NS NS
NS NS
NS
NS
NS
P <0001

Creatinine

>1.5vs <1.5

Unknown vs <1.5

Anemia®

Yes vs No

Unknown vs No
BNP/NT-proBNP

First tertile vs third tertile
Second tertile vs third tertile
Unknown vs third tertile

0.44 [0.36-0.54]
091 [0.53-1.56]
P < 0.0001
062 [0.51-0.75]
1.01 [0.65-1.58]
P <0001
1.32 [1.01-1.73]
1.28 [0.99-1.65]
081 [0.64-1.03]

The following variables were inserted in the logistic models [when more than two categories were present, dummy variables were introduced to define a reference group (RG)]: Clinical
parameters at baseline: age (continuous), gender, enrolment setting, HF ambulatory, ischaemic aethiology, diabetes, implanted device, SBP (continuous), BMI (continuous), peripheral
oedema. Instrumental and laboratory parameters at baseline: history of AF/atrial fibrillation on ECG, EF [<25%; (25-30%); >30% (RG) ], TAPSE [<18 mm; >18 mm (RG);
unknown], creatinine [<1.5 (RG); >1.5; unknown], anaemia [no (RG); yes; unknown)], BNP/NT pro BNP [first tertile; second tertile; third tertile (RG), unknown]

AF, atrial fibrillation; BMI, body mass index; BNP, brain natriuretic peptide; Cl, confidence interval; CRT, Cardiac resynchronization therapy; ICD, implantable cardioverter defibrillator;

OR, odds ratio; TAPSE, Tricuspid Annular Plane Systolic Excursion.
“Males Hb < 13 g/dl, Females Hb < 12 g/dl, at baseline.

right ventricular function. Several differences in blood test results were
observed, with quadruple therapy patients having higher haemoglobin
levels, less hyperkalaemia (>5 mEq/L) and lower natriuretic peptide le-
vels. Interestingly, iron deficiency, which had been evaluated in only one
fifth of the population, was highly prevalent (~60%) but did not differ
among patients with or without quadruple therapy at 6 months.
Additionally, as expected, patients on quadruple therapy were more
frequently prescribed at baseline on ARNI than on ACE-I/ARBs, had
higher prescription rates of BBs, MRAs and SGLT2i and lower prescrip-
tion rates of diuretics. Finally, patients receiving quadruple therapy at
6-months follow-up less frequently were hospitalized during the
follow-up. Table 3 shows the independent predictors of quadruple

therapy at 6 months. After adjustment for the clinical characteristics,
younger age, outpatient setting of care, and non-ischaemic aethiology
resulted significantly associated to a higher quadruple therapy prescrip-
tion at 6 months; adding instrumental and laboratory exams to the
model also lower creatinine and natriuretic peptide levels and the ab-
sence of anaemia were associated with a higher prescription of quadru-
ple therapy. Finally, when a sensitivity analysis was performed adding to
the second model the information on incident hospitalizations during
the 6 months, the results were consistent with the previous two mod-
els, and the incident hospitalizations were associated to a lower prob-
ability of quadruple therapy prescription at 6 months [OR 0.62, 95% Cl
(0.57-0.89), P =.0007].
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Six-months follow-up medical treatments implementation HFrEF patients

European and US guidelines have recently introduced new treatments
recommendations and a new therapeutic approach for patients with
HF.** BRING-UP 3 HF is one of the first studies to focus on the con-
temporary management of patients with HF in a large and representa-
tive sample of Italian cardiology sites. The present analysis aims to
describe treatment variations at 6-months follow-up in the 2950
HFrEF patients enrolled in the acute and ambulatory settings during
the first enrolment phase of the study. The most relevant findings of
the 6 months follow-up are shown in the Graphical Abstract and can
be summarized as follows:

Prescription rates for the four therapeutic pillars recommended by cur-
rent guidelines, which were already high at the end of the baseline visit or
at discharge, remained stable at 6 months (~65%).

Dose up-titration during the 6-months follow-up was limited, with only a
minority of the patients achieving the target doses and a high percentage
of patients was still treated with <50% of target doses.

Discontinuation rates were overall quite low (~12%), but they were al-
most double in patients enrolled in the acute setting compared with
those included as outpatients.

Most of the causes for non-prescription of the four pillars at 6 months
were the expected reported reasons and justify ‘real’ non-prescription,
while some reasons (e.g. hyperkalaemia, clinical stability) require a further
cultural effort to narrow the gap between guideline recommendations
and clinical practice.

Independent predictors of quadruple therapy prescription at 6 months
include demographic (younger age) and enrolment setting related factors,
non-ischaemic aethiology, absence of comorbidities (renal insufficiency
and anaemia) and indicators of severity (higher natriuretic peptides values
and incident hospitalizations).

The new paradigm for the medical treatment of patients with HFrEF in-
troduced by the most recent HF guidelines needed to be confirmed in
the real-world setting of clinical practice. Is the four pillar approach feasible?
Is it well tolerated? And specifically, to the more recently introduced
SGLT2j, is their implementation and penetrance in routine clinical practice
good? Are discontinuation rates like the one observed in clinical trials and in
other observational studies? The results of the BRING-UP 3 HF study
seem to give positive answers to these important clinical questions which
since now have not been widely addressed in the literature. To the best of
our knowledge this is the first experience showing 6-months follow-up
persistence data of this novel therapeutic approach strategy. In our study
at 6 months the prescription rates of the four pillars remained stable or
slightly increased with nearly two out of three patients treated with quad-
ruple therapy. In the CONNECT-HF trial, which evaluated the effect of a
hospital and post-discharge quality improvement intervention in partici-
pants with HFrEF in the US, the prescriptions rates were lower compared
with ours and slightly decreased at 12 months."" In addition, SGLT2i pre-
scription rates, which were already high at the end of the enrolment/dis-
charge visit, increased to 84%, a percentage significantly higher than the
59% seen in the last observation period of the SwedeHF registry (second
semester of 2022)."> The overall discontinuation rate of the quadruple
therapy at 6 months was almost 12% in the whole study population
and occurred more frequently among patients enrolled during hospitaliza-
tion then in the ambulatory setting: 18.6% vs 9.4%. Looking at the individ-
ual components of the quadruple therapy, we observed low
discontinuation rates at 6 months (with MRAs being the most frequently
discontinued). These were significantly lower than those reported in the
EVOLUTION-HF study,"® which recently described the use of GDMT in
Japan, Sweden and the United States in contemporary real-world settings
using an administrative database, or in the CHAMP-HF registry, which as-
sessed discontinuation in the United States in the recent ‘triple therapy
era’” We found a discontinuation rate of <5% for SGLT2i (again higher

in the subset of hospitalized patients) which is one fourth than the one ob-
served in the EVOLUTION-HF Study."? Interestingly, ARNIs, which are
generally considered less easy to be managed in clinical practice, also
raised to a prescription rate of 74%, were mostly prescribed over
ACE-I/ARBs (15% at 6 months) and had even lower discontinuation rates
compared with SGLT?2i and about one fifth of the discontinuation rate ob-
served in the EVOLUTION-HF Study."® The relatively high use of ARNIs
compared with previous registries reflects widespread adoption due to
more up-to-date data collection and the inclusion of centres with a spe-
cific expertise in heart failure management. Therefore it is possible to
speculate that Italian cardiologists more often followed the American
guideline approach (ARNIs preferred and ACE-|, to be used only in those
patients who do not tolerate ARNIIs)® than the ESC guideline approach
(ACE-I/ARNI, with ARNIs as a substitute of ACE-I only in still symptom-
atic patients)” regarding the prescription of RASI. In addition, the 6-month
diuretic prescription rate fell to 66%, at least in part due to the introduc-
tion of SGLT2i and ARNI treatment. Interestingly, in the ESC Heart
Failure Long Term registry, 12-months prescription rates of diuretics re-
mained high compared with baseline and close to 85%.” The prescription
of vericiguat, recently reimbursed in Italy by the NHS at the time of data
collection, showed a significant increase at 6 months follow-up. Reasons
for non-prescription were mainly clinical and in line with those reported in
other clinical registries (hypotension and bradyarrhythmia for BBs, hypo-
tension and CKD or worsening renal function for RASi, CKD or worsen-
ing renal function and hyperkalaemia for MRAs). Interestingly, despite the
high prevalence of hyperkalaemia as a reason for non-prescription, potas-
sium binders were used in 2.4% and 3.0% at baseline and follow-up re-
spectively. For SGLT2i previous or current genitourinary infections
were the most common adverse reaction accounting for almost 30% of
all investigator reported reasons, followed by CKD or worsening renal
function. Similar explanations were found in the SwedeHF registry.'
Some of these very well-known reasons and several other reported by
investigators should not be considered real obstacles for treatment imple-
mentation with these life-saving treatments and scientific cardiovascular
societies should act by promoting educational campaigns to further im-
prove quality of care and appropriateness.

Target dose achievement at 6 months was overall poor particularly
among patients enrolled during the acute phase. Suboptimal dose up-
titration during follow-up is quite common and was found in the
CONNECT-HF trial"" as well in CHAMP-HF'* and in the
EVOLUTION-HF"? registries with a longer follow-up visit than ours.
The novel implementation strategy aiming to quickly have ‘all on board’
HF medications together with the difficulty in scheduling a tight follow-up
schedule to reevaluate the effects of dose up-titration are probably the
main reasons. The STRONG-HF trial confirmed that aggressive up-
titration of GDMTs in the context of tight follow-up is feasible and posi-
tively impacts prognosis.® For most sites following HF patients this is quite
complicated and there is a clear need of new strategies for GDMTs imple-
mentation and up-titration which have been shown to be effective’>"®
such as GDMT clinics, nurse-pharmacists led HF clinics and a wider use
of telemedicine. Finally, the following were found to be independently as-
sociated to the prescription of quadruple therapy at 6 months: demo-
graphics (younger age) and enrolment setting related factors,
non-ischaemic aethiology, absence of comorbidities (renal insufficiency
and anaemia, but not iron deficiency) and of severity indicators (higher
natriuretic peptides values and incident hospitalizations). Most of these
factors were also reported by other authors in the CONNECT-HF
Trial"" and in other registries'>™* and reinforce the principle that one
size does not fit all in the management of patients with HF patients.

Main limitations

Some limitations of our work must be acknowledged and should be ad-
dressed as follows: (i) patients were enrolled in a wide cardiology heart
failure management oriented setting of care and therefore may not be
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applicable to other cardiology or non-cardiology setting of care. (ii) This
is a national registry, and high rates of quadruple therapy achieved may
be also the result of Italian Health System which provides full coverage
for GDMTs used in the management of HFrEF. (iii) The follow-up per-
iod is limited and results should be confirmed at 12 months to be fully
comparable with other registries.

In conclusion, we observed a high 6-month prescription rate of GDMTs
in a contemporary real-world HFrEF population managed by cardiolo-
gists in Italy, including patients initially enrolled in the acute inpatient or
outpatient setting. There is limited data in the literature on the 6-month
persistence of the newly introduced four pillar strategy. Already at
baseline, prescriptions were higher than in previous registries and re-
mained high, showing that it is possible to narrow the gap between
guideline recommendations for the implementation of GDMTs and
clinical practice. Persistence with the four pillar combination is high
and most discontinuations are for clinical reasons, some of which
have been addressed and some of which need to be resolved. Dose up-
titration is at least suboptimal and should be interpreted carefully as the
result of a clinical decision (reduced perception of the need to really up-
titrate) or organizational issues in the follow-up schedule.

We would like to thank the participating patients for their contribution
to the study, the study investigators and local site staff who assisted
with its conduct, the Regulatory Department at ANMCO Research
Centre (Andrea Lorimer and Laura Sarti).

Fabrizio Oliva (MD (Conceptualization; Funding acquisition;
Investigation; Writing—original draft; Writing—review & editing)),
Massimo  Grimaldi (MD  (Investigation; Writing—review &
editing)), Maria Denitza Tinti (MD (Investigation; Writing—review &
editing)), Giacomo Tini (MD (Investigation; Writing—review & edit-
ing)), Domitilla Russo (MD (Investigation; Writing—review & editing)),
Alessandro Navazio (MD (Investigation; Writing—review & editing)),
Maria Vittoria Matassini (MD (Investigation; Writing—review & edit-
ing)), Piero Gentile (MD (Investigation; Writing—review & editing)),
Emilia D’Elia (MD (Investigation; Writing—review & editing)),
Mariarosaria Catalano (MD (Investigation; Writing—review &
editing)), Domenico Gabrielli (MD (Investigation; Writing—review &
editing)), Stefano Carugo (MD (Investigation; Writing—review & edit-
ing)), Marco Marini (MD (Writing—review & editing)), Donata Lucci
(Data curation; Formal analysis; Validation; Writing—review & editing),
Massimo lacoviello (MD (Investigation; Writing—review & editing)),
Marco Gorini (Data curation; Validation; Writing—review &
editing), Mauro Gori (MD (Writing—review & editing)), Andrea Di
Lenarda (MD (Writing—review & editing)), Manlio Gianni Cipriani
(MD (Investigation; Writing—review & editing)), Furio Colivicchi (MD
(Investigation; Writing—review & editing)), Francesco Orso (MD
(Conceptualization; Methodology; Visualization; Writing—original
draft; Writing—review & editing)), Eleonora Bonvicini (MD
(Investigation; Writing—review & editing)), and Aldo Pietro Maggioni
(MD (Conceptualization; Funding acquisition; Validation; Visualization;
Writing—original draft; Writing—review & editing)).

Supplementary data are available at ESC Heart Failure online.

Oliva et al.

Disclosure of Interest

F.C, MG.C, ADL, EB, SC, ED, MVM, DR, MD.T, P.G, MG.
have no conflict of interest to disclose. F Oliva received personal fees
from AstraZeneca, Novartis, Boehringer, Bayer, Menarini, Amgen,
Sanofi, Novonordisk and participation in committees of studies spon-
sored by Novartis, Boehringer, Bayer, Sanofi, Amgen, AstraZeneca,
Novonordisk not related to the current study. D.G. is the President
of Heart Care Foundation and he participated in committee of Pure
Study DSMB. M.G,, D.L. and F.O. are employee of Heart Care
Foundation, Florence, Italy. M.G. received personal fees from
Boehringer, AstraZeneca, Novartis, Menarini, Amgen, Bayer and per-
sonal fees for participation in committees of studies sponsored by
Amgen and Boehringer not related to the current study. M.I. received
personal fees from AstraZeneca, Boehringer Ingelheim, Novartis,
Neopharmed Gentili, Bayer; support for attending meetings from
AstraZeneca and received personal fees for consultancy in Advisory
Board of studies sponsored by Eli Lilly, Boehringer Ingelheim,
Novartis and Bayer not related to the current study. M.M. received
honoraria for lectures and presentations from Astra Zeneca and
Boehringer Ingelheim not related to the current study. A.N. received
honoraria for lectures and presentations from Astra Zeneca, Novo
Nordisk and Boehringer Ingelheim not related to the current
study. M.C. received personal fees for scientist consultancy from
Bayer. G.T. received speaker and travel fees from Alnylam,
Takeda and Pfizer, not related to the current study. A.P.M. received
personal fees for the participation in committees of studies
sponsored by AstraZeneca, Bayer, Novartis, Sanofi not related to the
current study.

Data Availability

The data underlying this article will be shared on reasonable request to
the BRING-UP 3 Heart Failure Steering Committee.

Funding

The sponsor of the study was the Heart Care Foundation, a non-profit in-
dependent organization, which also owns the database. Database manage-
ment, quality control of the data and data analyses were under the
responsibility of the ANMCO Research Centre of the Heart Care
Foundation. The study was funded by Heart Care Foundation with a partial
unrestricted support from Boehringer-Ingelheim Italia, Eli-Lilly Italia,
Novartis Farma SpA, Vifor Pharma lItalia. Boehringer-Ingelheim Italia,
Eli-Lilly Italia, Novartis Farma SpA, Vifor Pharma Italia had no role in
the design, analysis or interpretation of the results in this study;
Boehringer-Ingelheim Italia and Vifor Pharma Italia were given the oppor-
tunity to review the manuscript for medical and scientific accuracy, as
well as intellectual property considerations. No compensation was pro-
vided to participating sites, investigators, or members of the Steering
Committee. The Steering Committee of the study had full access to all of
the data of this study and is taking complete responsibility for the integrity
of the data and the accuracy of data analysis. The author(s) meet criteria for
authorship as recommended by the International Committee of Medical
Journal Editors (ICMJE).

Ethical Approval

The study conforms with the principles outlined in the Declaration of
Helsinki. The protocol has been approved by ethics committee in ac-
cordance with the national regulations. Each patient provided written
informed consent to participate in the study.

9202 8unf 0} uo 1sanb Aq L9y8YY8/Ey0BEAX/Z/E | /2I01E/jOSS/WO0d"dNO"DIWLSPED.//:SA)Y WO} PAPEOjUMOQ


http://academic.oup.com/eschf/article-lookup/doi/10.1093/eschf/xvag043#supplementary-data

Six-months follow-up medical treatments implementation HFrEF patients

Pre-registered Clinical Trial Number
NCT06279988.

Fabrizio Oliva, Aldo P. Maggioni, Manlio Gianni Cipriani, Furio Colivicchi,
Andrea Di Lenarda, Domenico Gabrielli, Mauro Gori, Massimo lacoviello,
Marco Marini, Francesco Orso, Marco Gorini, Francesco Orso, Donata
Lucci, Lucio Gonzini, Francesca Bianchini, Ester Baldini, llaria Cangioli,
Gaetano Maria De Ferrari, Claudia Raineri, Simone Frea, Massimo
Giammaria, Carloalberto Biole, Giulia Nangeroni, Claudio Moretti, Erica
Franco, Michele Capriolo, Lorenzo Gaiero, Marco Matteo Cingolani,
Francesca Troiano, Pierluigi Sbarra, Maurizio Bertaina, Elisa Rondano,
Andrea Rognoni, Lidia Rossi, Pierfranco Simone Dellavesa, Massimo
Pistono, Fabiana Isabella Gambarin, Roberta Rossini, Enrico Ruffino,
Mauro Feola, Guido Pastorini, Michele De Benedictis, Alberto Battisti,
Federico Nardi, Stefano Mazzarino, Maria Elena Rovere, Virginia
Bovolo, Paulica Grigore, Daniele Nassiacos, Sabina Meloni, Lucia
Saporiti, Maria Cristina Rossi, Paola Genoni, Roberto Spoladore,
Andrea Garascia, Piero Gentile, Enrico Perna, Ada Francesca Giglio,
Stefano Lucreziotti, Marta Rescaldani, Grazia Maria Castelli, Margherita
Pirondini, Felice Achilli, Alfredo Corticelli, Corinna Antonia Inserra,
Antonio Cird, Simone Mazzetti, Giuseppe Di Tano, Stefano Carugo,
Margherita Maria Calcagnino, Matteo Oldani, Pietro Palermo, Jeness
Campodonico, Alessio Cappelleri, Giorgio Ponticelli, Massimo Piepoli,
Andrea Borin, Emilia D’Elia, Luca Antonio Felice Di Odoardo, Michele
Senni, Edoardo Sciatti, Giosué Mascioli, Marco Triggiani, Lorenzo
Caprini, Anna Gualeni, Annalisa Turco, Laura Scelsi, Michela Giovanna
Coccia, Tiziana Spezzano, Carlo Piscicelli Giuseppe Pinto, Marta
Maccallini, Giuseppe Galati, Roberto Franco Enrico Pedretti, Emanuela
Zanelli, Simonetta Scalvini, Giovanni Forni, Alessandra Caprino, Mauro
Monelli, Maurizio Bussotti, Marco Proietti, Elisa Bergamaschi, Edoardo
Conte, Anna Frisinghelli, Laura Albricci, Priscilla Milewski, Elisabeth
Schoepf, Michele Moretti, Filippo Zilio, Eleonora Bonvicini, Fabiola
Morat, Anna Manica, Annalisa Vinci, Maurizio Anselmi, Giulia Maria
Frigo, Claudio Bilato, Cristina Ada Pellizzari, Giovanni Morani, Francesca
De Cian, Nella Schenal, Sakis Themistoclakis, Valentina Pescatore, Silvia
Compagno, Francesca Elisa Bovolato, llaria Lobascio, Marzia De Biasio,
Gerardina Lardieri, Stefania Franco, Arianna Gardin, Flavia Martinis,
Giulia Russo, Chiara Cappelletto, Alberto Somaschini, Marialaura
Buscemi, Chiara Bernelli, Annamaria Nicolino, Marco Canepa, Virginia
Eustachi, Silvia Costa, Guido Parodi, Viviana Oliva, Daniele Bertoli,
Riccardo Scattina, Gianluca Lanati, Mariateresa Di Dio, Daniela Aschieri,
Benedetta Annamaria Matrone, Giovanni Tortorella, Emilia Lo Jacono,
Marta Rasia, Chiara Leuzzi, Chiara Valenti, Rosa Maria De Mola, Linda
Valli, Vera Zanasi, Benedetta Veronesi, Anna Martelli, Maria Barbara
Campisano, Gianfranco Tortorici, Serena Romanazzi, Giulia Bugani,
Alessandro Pecoraro, Claudio Borghi, Eugenio Roberto Cosentino,
Biagio Sassone, Paolo Tolomeo, Alessandro Fucili, Luca Zanarelli,
Francesco Vilei, Biagio Sassone, Andrea Rubboli, Giulia Ricci Lucchi,
Silvia Punzetti, Elisa Gardini, Enrico Monti, Samuela Carigi, Francesca
Marzo, Silvia Amati, Jacopo Del Meglio, Michela Taglioli, Marina Parigi,
Massimo Milli, Lisa Innocenti, Simone Bartolini, Andrea Ungar, Samuele
Baldasseroni, Alessandra Menegato, Andrea Vecchi, Flavio Venturi,
Valerio Zaca, Simona D’Orazio, Paolo Angori, Lara Frediani, Nicola
D’Aprile, Serafina Valente, Nicole Ceschia, Matteo Rocco Reccia,
Martina Marinelli, Michele Emdin, Alberto Aimo, Vincenzo Castiglione,
Kwame Mboumi, Donatella Severini, Emilia Biscottini, Deborah Cosmi,
Tania Di Pasquale, Lucia Filippucci, Cristina Martino, Paola Tamburrini,
llaria Battistoni, Maria Vittoria Matassini, Giulia Pongetti, Daniele
Contadini, Mariapina Madonna, Tania Dominici, Giovanni Pulignano,
Maria Denitza Tinti, Stefano Tolone, Noemi Bruno, Vittoria Rizzello,
Alessandro Battagliese, Rosa Maria Manfredi, Angela Beatrice Scardovi,
Domitilla Russo, Marzia Albano, Furio Colivicchi, Stefania Angela Di

1

Fusco, Anna Rita Felici, Simona Aluigi, Sergio Calcagno, Vania Chianta,
Alfredo Posteraro, llaria Ferrari, Matteo Ruzzolini, Antonio Maria
Leone, Leonardo Calo, Gennaro Cice, Antonino Granatelli, Claudia
Chialastri, Francesco Grigioni, Andrea Segreti, Maria Chiara Gatto,
Emanuele Barbato, Giacomo Tini Melato, Massimo Di Marco, Roberta
Magnano, Marco Zimarino, Paolo Calabro, Arturo Cesaro, Marco Pepe,
Francesco Perone, Ciro Mauro, Alfredo Madrid, Daniele Masarone,
Luigi Falco, Berardo Sarubbi, Nunzia Simona Borrelli Gaetano Maria
Ruocco, Fortunato Scotto Di Uccio, Emilia Biglietto, Emilio Di Lorenzo,
Francesca Lanni, Michele Roberto Di Muro, Gennaro Provenza, Amelia
Ravera, Elisa Di laconi, Antonio Aloia, Angela lannuzzi, Mariano Aversa,
Pasquale Caldarola, Luisa De Gennaro, Massimo Vincenzo Bonfantino,
Pietro Scicchitano, Giuseppe Diaferia, Francesco Bartolomucdi,
Armando Ferraretti, Vito Onofrio Antonio Rossi, Enrica Petruccelli,
Gian Paolo Giorda, Antonella Placido, Natale Daniele Brunetti, Michele
Correale, Stefania Marazia, Cosimo Angelo Greco, Nicola Vitulano,
Maria Scarcia, Andrea Passantino, Caterina Rizzo, Angelo Aloisio,
Rocco Lagioia, Michele Antonio Clemente, Andrea Andriani, Andrea
Madeo, Maria Teresa Manes, Anna Rita Ritacco, Francesco Cassadonte,
Maria Colangelo, Domenico Zucco, Raffaella ludicello, Simona Guarino,
Giuseppe Di Stabile, Giovanni Provenzale, Paolo Costa, Luana Sirugo,
Giovanni Licciardello, Francesco Amico, Mariarosaria Catalano, Maria
Chiara Todaro, Edvige Acri, Salvina Quattrocchi, Antonio Duca,
Tommaso Alberto Cipolla, Tommaso Guarino, Ignazio Maria Smecca,
Francesca Scordato, Flavia Dispensa, Egle Incalcaterra, Vincenzo Polizzi,
Lucia Buffa, Agata Marina Floresta, Calogero Falletta, Giuseppe
Leonardi, Filippo Maria Sarullo, Annamaria Lo Voi, Vincenzo Pernice,
Nicold Pellegrino, Michele Massimo Gulizia, Gavino Casu, Cristiana
Denurra, Maria Elena Lucia Picoi, Rita Scampuddu, Margherita Casula,
Guendalina Fenu.

-

. McMurray ]|, Packer M, Desai AS, Gong ), Lefkowitz MP, Rizkala AR, et al
Angiotensin-neprilysin inhibition versus enalapril in heart failure. N Engl | Med 2014;
371:993-1004. https:/doi.org/10.1056/NEJM0a1409077

. McMurray ]}V, Solomon SD, Inzucchi SE, Keber L, Kosiborod MN, Martinez FA, et al.
Dapagliflozin in patients with heart failure and reduced ejection fraction. N Engl | Med
2019;381:1995-2008. https:/doi.org/10.1056/NEJMoa1911303

. Packer M, Anker SD, Butler J, Filippatos G, Pocock S}, Carson P, et al. Cardiovascular and
renal outcomes with empagliflozin in heart failure. N Engl | Med 2020;383:1413-24.
https:/doi.org/10.1056/NEJM0a2022190

. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, B6hm M, et al. 2021 ESC
Guidelines for the diagnosis and treatment of acute and chronic heart failure: developed
by the Task Force for the diagnosis and treatment of acute and chronic heart failure of
the European Society of Cardiology (ESC). With the special contribution of the Heart
Failure Association (HFA) of the ESC. Eur | Heart Fail 2022;24:4-131. https:/doi.org/10.
1002/ejhf.2333

. Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, et al. 2022 AHA/
ACC/HFSA Guideline for the management of heart failure: a report of the American
College of Cardiology/American Heart Association Joint Committee on Clinical
Practice Guidelines. Circulation 2022;145:¢895-1032. https:/doi.org/10.1161/CIR.
0000000000001063

. Mebazaa A, Davison B, Chioncel O, Cohen-Solal A, Diaz R, Filippatos G, et al. Safety,
tolerability and efficacy of up-titration of guideline-directed medical therapies for acute
heart failure (STRONG-HF): a multinational, open-label, randomised, trial. Lancet 2022;
400:1938-52. https:/doi.org/10.1016/S0140-6736(22)02076-1

. Gulizia MM, Orso F, Mortara A, Lucci D, Aspromonte N, De Luca L, et al. BLITZ-HF: a
nationwide initiative to evaluate and improve adherence to acute and chronic
heart failure guidelines. Eur | Heart Fail 2022;24:2078-89. https:/doi.org/10.1002/ejhf.
2605

. Chioncel O, Lainscak M, Seferovic PM, Anker SD, Crespo-Leiro MG, Harjola VP, et dl.
Epidemiology and one-year outcomes in patients with chronic heart failure and
preserved, mid-range and reduced ejection fraction: an analysis of the ESC Heart
Failure Long-Term Registry. Eur | Heart Fail 2017;19:1574-85. https:/doi.org/10.1002/
ejhf.813

. Greene S}, Butler ], Albert NM, DeVore AD, Sharma PP, Duffy Cl, et al. Medical therapy
for heart failure with reduced ejection fraction: the CHAMP-HF registry. | Am Coll
Cardiol 2018;72:351-66. https:/doi.org/10.1016/j.jacc.2018.04.070

N

w

EN

(%}

o

~N

fee]

e

9202 8unf 0} uo 1sanb Aq L9y8YY8/Ey0BEAX/Z/E | /2I01E/jOSS/WO0d"dNO"DIWLSPED.//:SA)Y WO} PAPEOjUMOQ


https://doi.org/10.1056/NEJMoa1409077
https://doi.org/10.1056/NEJMoa1911303
https://doi.org/10.1056/NEJMoa2022190
https://doi.org/10.1002/ejhf.2333
https://doi.org/10.1002/ejhf.2333
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1016/S0140-6736(22)02076-1
https://doi.org/10.1002/ejhf.2605
https://doi.org/10.1002/ejhf.2605
https://doi.org/10.1002/ejhf.813
https://doi.org/10.1002/ejhf.813
https://doi.org/10.1016/j.jacc.2018.04.070

12

10.

-
-

Oliva F, Orso F, Colivicchi F, Cipriani MG, Di Lenarda A, Gabrielli D, et al. Medical treat-
ments in ambulatory heart failure patients: first data from the BRING-UP 3 Heart Failure
Study. J Card Fail 2025;31:1847-57. https:/doi.org/10.1016/j.cardfail.2025.02.019

. Shoji S, Kaltenbach L, Granger BB, Fonarow GC, Al-Khalidi HR, Albert NM, et al.

Guideline-directed medical therapy after hospitalization for acute heart failure: insights
from the CONNECT-HF. | Am Heart Assoc 2024;13:e036998. https:/doi.org/10.1161/
JAHA.124.036998

. Stolfo D, Lund LH, Benson L, Lindberg F, Ferrannini G, Dahlstrém U, et al. Real-world

use of sodium-glucose cotransporter 2 inhibitors in patients with heart failure and re-
duced ejection fraction: data from the Swedish Heart Failure Registry. Eur | Heart Fail
2023;25:1648-58. https:/doi.org/10.1002/ejhf.2971

. Savarese G, Kishi T, Vardeny O, Adamsson Eryd S, Bodegard |, Lund LH, et al. Heart

failure drug treatment-inertia, titration, and discontinuation: a multinational

14.

15.

16.

Oliva et al.

observational study (EVOLUTION HF). JACC Heart Fail 2023;11:1-14. https:/doi.org/
10.1016/j.,jchf.2022.08.009

Greene S), Fonarow GC, DeVore AD, Sharma PP, Vaduganathan M, Albert NM,
et al. Titration of medical therapy for heart failure with reduced ejection
fraction. | Am Coll Cardiol 2019;73:2365-83. https:/doi.org/10.1016/j.jacc.2019.
02.015

Harrington J, Rao VN, Leyva M, Oakes M, Mentz R|, Bosworth HB, et al. Improving
Guideline-directed medical therapy for patients with heart failure with reduced ejection
fraction: a review of implementation strategies. | Card Fail 2024;30:376—90. https:/doi.
org/10.1016/j.cardfail. 2023.12.004

O’Connor CM. Guideline-directed medical therapy clinics: a call to action for the
heart failure team. JACC Heart Fail 2019;7:442-3. https:/doi.org/10.1016/j.jchf.2019.
04.001

9202 8unf 0} uo 1sanb Aq L9y8YY8/Ey0BEAX/Z/E | /2I01E/jOSS/WO0d"dNO"DIWLSPED.//:SA)Y WO} PAPEOjUMOQ


https://doi.org/10.1016/j.cardfail.2025.02.019
https://doi.org/10.1161/JAHA.124.036998
https://doi.org/10.1161/JAHA.124.036998
https://doi.org/10.1002/ejhf.2971
https://doi.org/10.1016/j.jchf.2022.08.009
https://doi.org/10.1016/j.jchf.2022.08.009
https://doi.org/10.1016/j.jacc.2019.02.015
https://doi.org/10.1016/j.jacc.2019.02.015
https://doi.org/10.1016/j.cardfail.2023.12.004
https://doi.org/10.1016/j.cardfail.2023.12.004
https://doi.org/10.1016/j.jchf.2019.04.001
https://doi.org/10.1016/j.jchf.2019.04.001

	Medical treatments at 6 months in hospitalized and ambulatory HFrEF patients in the BRING-UP 3 Heart Failure study
	Introduction
	Methods
	Statistical analysis

	Results
	Medical treatments prescribed at 6-months follow-up
	Clinical characteristics of patients on quadruple therapy at 6 months

	Discussion
	Main limitations

	Conclusions
	Acknowledgements
	Author contributions
	Supplementary data
	Declarations
	Disclosure of Interest
	Data Availability
	Funding
	Ethical Approval
	Pre-registered Clinical Trial Number

	References


