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The aim of this study was to evaluate the effects on the adherence of drug prescrip-
tion to the guideline recommendations of a chronic care model based on the close
interaction between hospital and local healthcare district cardiologists through a
shared web-based database. From 2018 to 2021, patients hospitalized for an episode
of acute decompensated heart failure (HF) (de novo or worsening) in cardiology
wards from the healthcare district of Bari, Italy, were enrolled. The follow-up pro-
gramme was based on a first visit after discharge within 1month; patients were
therefore addressed to the local health district cardiologist outpatient clinics when
not requiring further invasive investigations and haemodynamically stable and
followed-up with at least one visit every 6 months. In order to share in-hospital
patients’ data with outpatient clinics, at discharge, they were entered in a web-
based database accessible for all cardiologists and centres participating in the Ponte
Project. The group of patients affected by HF with reduced ejection fraction (HFrEF)
were considered for the analyses. Drug prescription rates at 1-year follow-up were
analysed as endpoint, as well as the re-admission for HF worsening. Out of 1200 HF
patients enrolled in the project until December 2021, 56% were affected by HFrEF.
At 1-year follow-up, 91% of patients were assuming beta-blockers, 86% mineralocor-
ticoid receptor antagonists, 98% angiotensin-converting enzyme inhibitors/angioten-
sin receptor antagonists/neprilysin angiotensin receptor antagonists, and 13% ARNI.
Compared to patients enrolled before 2020, ARNI prescription increased in 2021 (60%
vs. 13%, respectively, P< 0.001). In 30% of patients, ARNI were prescribed before
hospital discharge. Furthermore, in 10% of the population (most diabetics), sodium-
glucose cotransporter 2 inhibitors were also prescribed. The implementation of the
PONTE project was associated with an improved adherence to guidelines
recommendations.
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Introduction

Over the last decades, several classes of drugs have been
demonstrated to improve the prognosis of heart failure
(HF) patients. In particular, in patients affected by HF with
reduced ejection fraction (HFrEF), first, the role of angio-
tensin-converting enzyme inhibitors (ACEis), angiotensin
receptor blockers (ARBs), betablockers (BBs), and mineral-
ocorticoid receptor antagonists (MRAs) in improving prog-
nosis has been well established in several clinical trials.1

Moreover, over the last few years, new classes of drugs,
i.e. sacubitril/valsartan (ARNI)2 and sodium-glucose
cotransporter 2 inhibitors (SGLT2i), empagliflozin,3 and
dapagliflozin4 have been demonstrated to further decrease
the risk of HF progression.

In HFrEF patients, the estimated effects of a comprehen-
sive disease-modifying pharmacological therapy (ARNI,
BBs, MRA, and SGLT2i) are 2.7–8.3 additional years free
from cardiovascular death or first hospital admission for HF
and 1.4–6.3 additional years of survival when compared
with conventional therapy (ACE inhibitor or ARB and BB).5

Despite the great advance in pharmacological treat-
ment, HF still remains a leading cause of mortality and hos-
pitalization worldwide.6,7 This could be in part due to
missed prescription of the disease modifier drugs.8 For this
reason, HF programmes aimed to reach an optimal treat-
ment of HF patients are strongly recommended by current
guidelines.7

The aim of this study was therefore to evaluate the possi-
ble effects of an HF chronic care model on the adherence
to guidelines recommendations. The HF programme was
based on the strict interaction between hospital and local
healthcare district cardiologists through a shared web-
based database.

Methods

A chronic care model based on the strict integration be-
tween hospital and health district cardiologists through an
integrated web-based clinical data sharing has been imple-
mented in Apulia region, Italy, since 2018, in order to opti-
mize the management of the HF patient after a
hospitalization for HF: the PONTE (PDTA FOR INTEGRATED
FOLLOW-UP TERRITORY HOSPITAL OF THE PATIENT WITH
CARDIAC HEART FAILURE) (bridge) project. Patients hospi-
talized for an episode of acute HF (de novo or worsening) in
cardiology wards throughout the healthcare district of
Bari, Italy, and participating in the project were enrolled in
the study. According to shared diagnostic-therapeutic
pathways, the optimization of drug treatment was started
before the discharge. Moreover, since 2020, on the basis of
the results of PIONEER and TRANSITION studies, the onset
of therapy with ARNI before discharge was strongly recom-
mended in order to increase the rate of its prescription.

As shown in Figure 1, first follow-up was held within
1month after discharge in hospital HF outpatient clinic.
After this first follow-up visit, patients were addressed to:

(1) local health district cardiologists/clinics or spoke
centres when not requiring further invasive investi-
gations and haemodynamically stable (low risk);

(2) cardiology wards when requiring coronary angiogra-
phy/implantable electric cardiac devices or haemo-
dynamically unstable (high risk); and

(3) referral heart transplantation centre if indicated.

Further follow-up visits were scheduled every 6months
or earlier in case of signs or symptoms suggestive of HF
worsening.

Clinical data of HF patients were entered in a shared
web-based database accessible for all cardiologists and
centres participating in the Ponte Project (Figure 2).
Moreover, individual primary physicians were also notified
with personal discharge letter for all patients enrolled in
the study.

Out of all patients, demographic, clinical, laboratory,
and echocardiographic characteristics of those with HFrEF
were analysed. The prescription rates of therapies recom-
mended for the treatment of HFrEF, in particular, BB, MRA,
ACEi/ARB/ARNI, and SGLT2i were evaluated.

ARNI prescription rates before and after 2020 were also
compared. Re-admission rate for HF worsening was also
analysed.

Results

Out of 1200 patients enrolled in the project, 690 (56%)
were affected by HFrEF.

Clinical characteristics of this group are shown in
Table 1. In brief, the mean age was 63years, 71% were af-
fected by essential hypertension, 27% diabetes, and 40% by
ischaemic heart disease. Forty-two percent were previ-
ously treated with coronary angioplasty, 56% had an ICD/
CRT, and 44% had atrial fibrillation. Mean New York Heart
Association class was 2.2, mean left ventricular ejection
fraction 30%, mean NT-proBNP values 4027 pg/mL, and
mean serum creatinine 1mg/dL.

At 1-year follow-up, 91% of patients were taking BB, 86%
MRA, and 98% ACEi/ARB/ARNI (13% ARNI).

Compared to patients enrolled before 2020, ARNI pre-
scription increased in 2021 (60% vs. 13%, P< 0.001); in 30%
ARNI were prescribed in hospital before discharge.
Furthermore, in 10% of the population (most diabetics),
SGLT2is have been prescribed as indicated by the latest
European Society of Cardiology (ESC) 2021 guidelines.

Figure 1 Possible follow-up pathway after hospital discharge for heart
failure.
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Re-hospitalization rate was reduced from 10% before
2020 to 8% after.

Discussion

The main finding of this study is that the implementation of
a chronic care model based on shared diagnostic and thera-
peutic pathways and facilitated by the use of web-based
clinical data sharing may be associated with a higher adher-
ence to the guidelines-recommended drug treatment.

Data from leading European registries show that the im-
plementation of guidelines-recommended therapies is still
far from being satisfactory, even in Europe. In the ESC-
EORP HF registry, over 90% received ACEi or ARBs, about
90% received BBs, 63% received MRA, 88% were prescribed
ACEi/ARB þ BB, 64% ACEi/ARBþ BB þ MRA but only 12% of
patients received ARNI.9 In the US CHAMP registry, 81%
were prescribed ACEi/ARB, 83% BB, 33% MRA, and only 13%
ARNI10 (Table 1).

Interventional HF programmes were designed to bridge
the gap between evidence and practice: education, audit
and feedback, organization levels (changes in medical
records systems), clinical multidisciplinary teams, continu-
ity of care after discharge, and financial incentives/
penalties.11

In order to reduce hospitalizations and mortality, also
guidelines recommend the use of multidisciplinary HFman-
agement programmes (HF-MPs), which enable patients to
have the correct investigations, an accurate diagnosis, ap-
propriate evidence-based therapy, education, and suitable
follow-up along the whole HF trajectory (from onset,
through critical events, periods of apparent stability, and
its terminal stages).

Heart failure management programmes vary in their
components and can apply different service models, such
as clinic-based approaches (in primary, secondary, or ter-
tiary care), home-based programmes, case management,
hybrids of these and telemonitoring. No service model has
been shown to be consistently superior to others.12

The PONTE (i.e. bridge in English) project may represent
an after discharge care model for HF based on hospital-
health district cardiologists integration to optimize the
clinical management of the HF patient after hospitaliza-
tion. The results of the APULIA HF project, a registry also
based on hospital-territory integration and published in
2017, showed an overall reduction in hospitalizations of
6%, a significant increase in the percentage of ACEi/ARB
prescription, BBs, diuretics, MRAs, ivabradine, antiplatelet
agents, anticoagulants, and lipid-lowering agents, an ad-
herence of 79% to post-discharge control, 78% at 3months,
and 67% at 6months, a significant increase in costs related
to drug therapy (þ660%) and outpatient assessments
(þ136%), conversely associatedwith a significant reduction
in costs related to total hospitalizations (�56%) and hospi-
talizations with DRG 127 (�65%), resulting in overall reduc-
tion in total costs.13

After this preliminary experience, the PONTE-HF project
was implemented; based on web-based hospital-territory
integration to manage patients after hospitalization for HF.
The project was characterized by the opportunity for all
cardiologists involved, both in and out of the hospital, to
share clinical data (demographic, clinical, laboratory, and
instrumental data) in order to facilitate clinical follow-up
after hospital discharge and adherence to guidelines
recommendations.
The first relevant finding of this study was to demon-

strate that the integration between hospital and out of hos-
pital health care district clinics may improve adherence to
HF guidelines and the prescription of recommended drugs
for HFrEF even early at hospital discharge.
The demographic, clinical, and instrumental data of

PONTE HF population are in line with the ESC Long Heart
Failure registry population and showed same rates of pre-
scription of ACEi/ARB and BB but more prescriptions of
MRA therapy. The ARNI prescription was the same of the
ESC Long Heart Failure registry and CHAMP registry (13%)
since 2020 but in the last year, there was a significantly im-
provement of ARNI prescription. Increased rates of ARNI
prescriptions may be partly explained also as a

Table 1 Principal enrolled population features: Ponte Heart
Failure before and after 2020 compared with ESC Heart
Failure Long Term Registry

Ponte heart
failure (N ¼ 690)

ESC Heart Failure
Long Term Registry

Mean/%
Age 63 64
Hypertension 71 58
Diabetes 27 39
Non-ischaemic 60 35
Ischaemic 40 48
ICD/CRT 56 41
AF 44 44
LVEF 29 37
NT-ProBNP (pg/ml) 4027 1608
Creatinine (mg/dL) 1.01
BB 91 90
MRA 86 63
ACEi/ARB/ARNI 98 90
ARNI 13 13

60 after 2020 P < 0.001

Figure 2 Data entry interface of the Ponte HF web-based registry.
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consequence of the PIONEER HF and TRANSITION HF publi-
cations,14,15 with results supporting the early initiation of
ARNI therapy in the pre-discharge phase of hospitalization.
In the Ponte HF, 30% of ARNI prescriptions were done before
discharge.

In the last year, according to ESC guidelines published in
2021, a considerable rate of SGLT2i prescription was also
observed (about 10% of the HFrEF population).

The second finding is the reduction of re-hospitalization
from 10% before 2020 to 8% after. Also, re-hospitalization
data are in line with the ESC Long Heart Failure registry
where 1-year events are 12%.

Further randomized studies are surely warranted to con-
firm such preliminary data coming from an observational
registry, but the opportunity to share clinical data of hospi-
talized HF patients, both in and out of the hospital, may fa-
cilitate the implementation and the adherence to
guidelines recommendations.

Conclusions

The implementation of the PONTE project is associated
with an improved adherence to guideline
recommendations.
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