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Aims To assess adherence to guideline recommendations among a large network of ltalian cardiology sites in the
management of acute and chronic heart failure (HF) and to evaluate if an ad-hoc educational intervention can improve
their performance on several pharmacological and non-pharmacological indicators.

Methods BLITZ-HF was a cross-sectional study based on a web-based recording system with pop-up reminders on guideline

and results recommendations used during two 3-month enrolment periods carried out 3 months apart (Phase 1 and 3),
interspersed by face-to-face macro-regional benchmark analyses and educational meetings (Phase 2). Overall, 7218
patients with acute and chronic HF were enrolled at 106 cardiology sites. During the enrolment phases, 3920 and 3298
patients were included, respectively, 84% with chronic HF and 16% with acute HF in Phase 1, and 74% with chronic
HF and 26% with acute HF in Phase 3. At baseline, adherence to guideline recommendations was already overall high
for most indicators. Among acute HF patients, an improvement was obtained in three out of eight indicators, with
a significant rise in echocardiographic evaluation. Among chronic HF patients with HF and preserved or mid-range
ejection fraction, performance increased in two out of three indicators: creatinine and echocardiographic evaluations.
An overall performance improvement was observed in six out of nine indicators in ambulatory HF with reduced
ejection fraction patients with a significant increase in angiotensin receptor—neprilysin inhibitor prescription rates.

Conclusions Within a context of an already elevated level of adherence to HF guideline recommendations, a structured
multifaceted educational intervention could be useful to improve performance on specific indicators. Extending
this approach to other non-cardiology healthcare professionals, who usually manage patients with HF, should be
considered.
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Introduction

Despite significant advances in diagnosis and therapy over the past
20 years, patients with heart failure (HF) continue to experience
poor prognosis. Clinical registries and surveys including patients
with chronic HF (CHF) and acute HF (AHF) have demonstrated
that adherence to guideline recommendations remains at least sub-
optimal.’~® Nevertheless, initiatives aiming at targeting guideline
implementation, such as the Get With The Guidelines® (GWTG)
initiative of the American Heart Association,* are rare and should
be adopted.

Consequently we conducted the BLITZ-HF study, a quality
improvement initiative, with the participation of more than 100
Italian cardiology sites of the Italian HF Network of the National
Association of Hospital Cardiologists (ANMCO). The two princi-
pal aims were: (i) to evaluate adherence to selected and clinically
relevant class | recommendations as reported in the 2016 Euro-
pean Society of Cardiology (ESC) HF guidelines® during routine
clinical care in both AHF and CHF; and (ii) to verify if a specific mul-
tifaceted HF educational intervention, which included face-to-face
investigator training meetings and the adoption of an innovative
web-based clinical data management programme, could improve
adherence to guideline recommendations during a second enrol-
ment period.

Methods

BLITZ-HF is a multicentre, cross-sectional, national study designed to
evaluate the extent to which cardiologists adhere to 2016 ESC HF
guidelines and whether an implementation intervention could improve
guideline adherence. This was evaluated through a multifaceted inter-
vention which included an educational web programme for patient clin-
ical management and face-to-face training meetings (Figure 7). No spe-
cific protocols for evaluation, management, and/or treatment besides
guideline recommendations were put forth during the study. The par-
ticipating cardiologists were responsible for adopting diagnostics, phar-
macological treatments or therapeutic procedures and were requested
to justify those decisions in apparent discordance with guideline rec-
ommendations (e.g. drug contraindications or intolerance).
The study was conducted through four phases:

® Phase 1, a 3-month cross-sectional survey which included subjects
admitted for AHF, as well as all CHF outpatients evaluated at
the participating centres. Patients’ data were collected through an
innovative web programme with pop-up reminders on guideline
recommendations (see online supplementary material for further
details).

e Phase 2, four face-to-face educational meetings were held in Milan,
Bologna, Rome and Catania over a 2-day period. These meetings
included lectures from lItalian leading cardiologists in the field
of HF and benchmarking discussions sharing Phase 1 results,
aiming at improving awareness regarding the contents and the
implementation of current guidelines, focusing on diagnostic issues,
medical therapy optimization and device implantation. As shown in
Figure 1, site attendance rate was high (96.2%) with a mean number
of investigators from each centre of 1.3 +0.5.

e Phase 3, a post-intervention cross-sectional survey identical to
Phase 1.

o Phase 4, a longitudinal follow-up involving all patients included in the
study in Phase 1 and 3 with visits at 6 and 12 months from discharge
for AHF patients and at 6 and 12 months from enrolment for CHF
patients (data not shown).

Site selection is shown in online supplementary Figure S7. Of the
nearly 450 sites belonging to the Italian ANMCO HF Network, 173
accepted to participate in the study, but only 123 participated in
the first enrolment phase (Phase 1) while 106 sites participated in
both enrolment phases (Phase 1 and 3) with a nationwide distribution
representative of different geographical areas and available hospital
facilities (coronary care unit, cath lab, cardiac surgery). Therefore,
for the purpose of the present study, only patients enrolled in sites
participating in both enrolment phases were considered.

Data collection

In both Phase 1 and 3, information on demographic characteristics,
clinical features, medical history, laboratory examinations, diagnostic
procedures, pharmacological and non-pharmacological treatments was
recorded. Data were collected using the web-based system IN-HF online
Software, used in ltalian sites since 1995, enriched with the above
described educational features with pop-up reminders of guideline
recommendations.

Patient selection

All patients of any sex, aetiology of HF, level of ejection fraction (EF),
New York Heart Association (NYHA) class, with written informed
consent either evaluated in the ambulatory setting (CHF) or during
admission for acute (de novo or worsening) HF were considered
for enrolment in the study in its two 3-month enrolment phases (8
March—4 September 2017 and 24 December 2017-9 April 2018).
The diagnosis of HF (both acute or chronic) was defined locally
following the ESC guidelines.’ For AHF patients, intravenous therapy
(diuretic, vasodilators, vasopressors) was required for enrolment. Main
exclusion criteria were age <18 years, and inclusion in other registries
or trials that could influence, by protocol, the clinical management of
patients.

Outcomes

The primary endpoint was adherence improvement to the specific
performance measures detailed in Table 7 according to disease phase
(acute or chronic) and HF phenotype: HF with reduced EF (HFrEF, EF
<40%), HF with preserved EF (HFpEF, EF >50%) (23.9%) and HF with
mid-range EF (HFmrEF, EF 40—49%).

Statistical analysis

Considering the explorative and fully observational nature of the cur-
rent study, no formal sample size calculation was performed. Never-
theless, we planned to enrol at least 5000 patients in order to have
sufficient information on a few subgroups of patients for whom a spe-
cific focus could be considered of interest (i.e. patients with preserved
EF, different clinical profiles at hospital admission, and chronic obstruc-
tive pulmonary disease [COPD] or diabetes). Data analysis was mainly
aimed at comparing the degree of adherence to guideline recommenda-
tions between the two enrolment periods. Categorical variables were

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Figure 1 Components of educational intervention to improve adherence to guideline (GL) recommendations. IM, Investigator Meeting.

Table 1 Individual performance measures: recommendations, contraindications/intolerance

HF category and performance measures

AHF

Discharge OAT prescription in AF patients

EF in-hospital evaluation

Creatinine in-hospital evaluation

NP evaluation on admission

Discharge ACE-I/ARB/ARNI prescription in HFrEF patients
Discharge BB prescription in HFrEF patients

Discharge MRA prescription in patients with EF <35%

Discharge scheduled cardiological evaluation within 4 weeks
CHF - HFrEF

OAT prescription in AF patients

EF evaluation

Creatinine evaluation

ARNI prescription

ACE-I/ARB/ARNI prescription

BB prescription

MRA prescription in patients with EF <35%

BB + ACE-I/ARB/ARNI + MRA prescription

Ivabradine in SR patients with HR >70 bpm and EF <35%
ICD primary NYHA class lI-IV

CRT-P/D: LBBB, NYHA II-IV

CHF - HFmrEF and HFpEF

OAT prescription in AF patients

EF evaluation

Creatinine evaluation

Contraindications/intolerance

History of major bleeding

Angioedema; severe CKD or AKI; symptomatic hypotension

Symptomatic bradycardia, AV block, reversible airway obstruction, asthma,
stage IV POAD

Severe CKD or AKI; hyperkalaemia

History of major bleeding

Angioedema; severe CKD or AKI; symptomatic hypotension

Angioedema; severe CKD or AKI; symptomatic hypotension

Symptomatic bradycardia, AV block, reversible airway obstruction, asthma,
stage IV POAD

Severe CKD or AKI; hyperkalaemia

See above listed drug specific contraindication

Life expectancy <1 year
Life expectancy <1 year

History of major bleeding

ACE-|, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; AKI, acute kidney injury; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor—neprilysin
inhibitor; BB, beta-blocker; CHF, chronic heart failure; CKD, chronic kidney disease; CRT-D, cardiac resynchronization therapy-defibrillator; CRT-P, cardiac resynchronization
therapy-pacemaker; EF, ejection fraction; NP, natriuretic peptide; HF, heart failure; HFmrEF, heart failure with mid-range ejection fraction; HFpEF, heart failure with preserved
ejection fraction; HFrEF, heart failure with reduced ejection fraction; HR, heart rate; ICD, implantable cardioverter defibrillator; LBBB, left bundle branch block; MRA,
mineralocorticoid receptor antagonist; OAT, oral anticoagulant; POAD, peripheral occlusive artery disease; SR, sinus rhythm.

Severe CKD: estimated glomerular filtration rate <30 ml/min (CKD-Epidemiology Collaboration formula). AKI defined by the presence of one of the following: increase in
serum creatinine by >0.3 mg/dl (>26.5 pmol/L) within 48 h; or increase in serum creatinine to >1.5 times from baseline, which has occurred within the prior 7 days; or urine
volume <0.5 ml/kg/h for 6 h. Hyperkalaemia: >5.5 mEq/L.

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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reported as percentages, and compared between phases of enrolment
by Chi-square test; continuous variables were reported as means and
standard deviations (SD), and compared by t-test or analysis of vari-
ance (ANOVA), if normally distributed, or by Mann—Withney U test
or Kruskal-Wallis U test if not normally distributed. Furthermore,
because some clinical characteristics of patients enrolled in the two
phases resulted statistically different, when the indicators of adher-
ence were significantly different between the two phases at univariate
analysis, adjusted multivariable analyses (logistic regression) were per-
formed, considering in the model the enrolment phase and the different
characteristics as covariates. A p-value <0.05 was considered statisti-
cally significant. All tests were two-sided. Analyses were performed
with SAS software, version 9.4 (SAS Institute Inc., Cary, NC, USA).

Regulatory considerations

The protocol was submitted to local ethics committees according to
current national regulations and the study started at each site only upon
the receipt of approval by the ethics committee and local authorities.
Each patient signed informed consent to the study. Personal data
were encrypted to be transferred anonymously to the central server
and patients were identified in the electronic case report form by
numerical codes. The main database was secured according to current
standards to ensure both ethical and integrity requirements of the data.
In order to maintain strict security, each investigator/study personnel
received a unique login and password to enter patient’s information.

Results

Of the 7276 patients enrolled by the sites participating in both
Phase 1 and 3, 58 were excluded due to missing data regarding vital
status, qualifying EF, or discharge treatment. Therefore, the study
population was composed of 7218 patients. As shown in online
supplementary Figure S17, during the two enrolment phases, 3920
and 3298 patients were included, respectively, 84% with CHF and
16% with AHF in Phase 1, and 74% with CHF and 26% with AHF
during Phase 3.

Acute heart failure

Clinical characteristics of AHF patients in the two enrolment
phases are shown in Table 2. Mean age was 73 + 12 years. Female
gender accounted for about one third of cases. More than half
of patients had de novo HFE The majority of patients (57.9%)
presented with HFrEF, followed by HFpEF (23.9%) and HFmrEF
(18.2%). Nearly 40% had a history of atrial fibrillation (AF) and
at least moderate chronic kidney disease (CKD) and one fifth
had a history of COPD and peripheral arterial occlusive disease.
Clinical characteristics of patients enrolled in the two phases were
similar, with some differences in type of presentation (de novo HF
vs. worsening CHF), implanted devices, history of CKD and clinical
parameters (systolic blood pressure and heart rate).

Performance measures in acute heart
failure patients

Performance measures evaluated in patients hospitalized for AHF
are shown in Figure 2A. In-hospital echocardiographic evaluation

increased significantly from 98.7% to 100% and variation was main-
tained after adjustment for those variables which were signifi-
cantly different in the two enrolment phases (online supplemen-
tary Table S7). Evaluation of creatinine was performed in 97.8%
of patients in both phases, whereas natriuretic peptide assess-
ment on admission increased from 59.5% to 64.1%, though with-
out reaching statistical significance (p = 0.07). Prescription of
oral anticoagulants to patients with AF was above 83% and did
not improve in Phase 3. Looking at discharge pharmacological
treatments in patients with HFrEF, we observed a good pre-
scription rate of guideline-directed medical therapies (GDMT):
a beta-blocker (BB) was prescribed in 87% of patients at dis-
charge with a modest increase in Phase 3; almost three quar-
ters of patients were discharged on an angiotensin-converting
enzyme inhibitor/angiotensin receptor blocker (ACE-I/ARB) or an
angiotensin receptor—neprilysin inhibitor (ARNI), and this per-
centage did not rise in Phase 3. According to guideline recom-
mendations, a mineralocorticoid receptor antagonist (MRA) pre-
scription was evaluated in patients with an EF <35% showing a
high prescription rate (77%) in Phase 1 that did not change in
Phase 3. Finally, the discharge schedule of a cardiology ambulatory
evaluation within 4 weeks was overall poor (<50%) and did not
improve.

Chronic heart failure

Clinical characteristics of CHF patients according to EF value in
the two enrolment phases are shown in Table 3. Considering the
overall population of 5724 CHF patients enrolled in the two phases,
53.2% had HFrEF, 26.2% HFmrEF and 20.6% HFpEF. Mean age
was 70 +12, 70+ 13 and 74 + 13 years, respectively (p <0.0001).
Clinical characteristics of patients enrolled in the two phases
were overall similar, with some differences in implanted devices,
comorbidities (e.g. COPD and CKD) and systolic blood pressure
in the HFrEF subgroup; systolic and diastolic blood pressure and
heart rate in HFmrEF patients; mean age and COPD prevalence
among HFpEF patients.

Performance measures in chronic heart
failure patients

Performance measures evaluated in ambulatory CHF patients with
HFmrEF and HFpEF as well as their variation between the two
enrolment phases are shown in Figure 2B.

In HFmrEF patients, both creatinine and echocardiographic eval-
uations increased although not significantly between Phase 1 and
Phase 3. Prescription of oral anticoagulants to patients with AF was
overall high (>90%) and did not significantly change over time.

In HFpEF patients, evaluation of creatinine increased although
not significantly from 66.1% to 68.1%, whereas an echocardio-
graphic evaluation increased significantly from 72.3% to 79.0%
(unadjusted p = 0.008; adjusted p = 0.01; online supplementary
Table ST).

Performance measures evaluated in ambulatory CHF patients
with HFrEF as well as their variation between the two enrolment

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Table 2 Baseline clinical characteristics of patients with acute heart failure

Phase 1 (n = 625)

Age, years, mean + SD 72+12
Age >75years, % 46.1
Female sex, % 33.1
De novo HF, % 523
Diabetes, % 37.6
Ischaemic aethiology 421
EF classification, %
HFrEF 9.8
HFmrEF 8.1
HFpEF 2.1
Device, %
No 76.2
CRT-P 1.6
CRT-D 6.9
ICD 153
Clinical presentation
NYHA class llI-1V, % 75.8
Acute pulmonary oedema, % 214
Cardiogenic shock, % 2.8
History of atrial fibrillation, % 41.6
COPD, % 229
CKD, % 413
POAD, % 16.0
SBP, mmHg, mean + SD
DBP, mmHg, mean +SD 77+16
HR, bpm, mean + SD 91+27
HR >70bpm, % 80.7
Hb <12 g/dl, % (available for 1462 patients) 36.8
eGFR <30 ml/min, % (available for 1461 patients) 13.1

129 +28

Phase 3 (n = 869) p-value
73+12 0.10
50.9 0.07
37.3 0.10
58.3 0.02
34.3 0.19
433 0.65

0.33
56.5
183
252

<0.0001
85.5
0.5
0.5
8.8

0.78
742
229
2.9
374 0.10
19.3 0.10
357 0.03
19.1 0.12
132+28 0.02
77+16 0.26
92+24 0.02
85.0 0.03
36.3 0.85
12.6 0.78

CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CRT-D, cardiac resynchronization therapy-defibrillator; CRT-P, cardiac resynchronization
therapy-pacemaker; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; Hb, haemoglobin; HF, heart failure; HFmrEF, heart failure with mid-range
ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HR, heart rate; ICD, implantable cardioverter
defibrillator; POAD, peripheral occlusive artery disease; SBP, systolic blood pressure; SD, standard deviation.

phases are shown in Figure 2C. The prescription rate of BBs
remained stable and high (almost 95%) in the two phases as did
the prescription rate (over 70%) of MRAs which, according to
guideline recommendations, was evaluated in patients with an EF
<35%. Non-significant performance increases were observed in
several indicators: creatinine and echocardiographic evaluation,
prescription of oral anticoagulants to patients with AF (close to
90%).

Prescription of an ACE-I/ARB or an ARNI significantly increased
from 85.4% to 88.1% (unadjusted p = 0.03) as did the pre-
scription of ARNI which doubled from 14.7% to 29.8% (unad-
justed p < 0.0001). However, only the ARNI prescription increase
remained significant after adjustment for different clinical charac-
teristics of patients enrolled in the two phases. Moreover, the
prescription rate of the combination of GDMT (BBs plus an
ACE-I/ARB/ARNI plus an MRA) also increased from 56.1% to
57.7%, though without reaching statistical significance (online sup-
plementary Table S7).

Reasons for non-adherence

to recommendations

of guideline-directed medical therapies
in chronic heart failure patients

In order to identify the causes of true under-treatment, we anal-
ysed reasons for non-adherence to GDMT recommendations in
ambulatory patients with CHF (Figure 3). Among the 410 patients
(13.5%) who were not prescribed ACE-I/ARB/ARNI, contraindi-
cations or intolerance, which were responsible for more than
90% of the cases of non-prescription, are shown in Figure 3A.
Main contraindications were severe renal dysfunction, symptomatic
hypotension and hyperkalaemia, whereas the main reasons for
intolerance were worsening renal function, symptomatic hypoten-
sion and cough. Furthermore, 176 (5.8%) HFrEF patients were
not prescribed a BB and again in 90% of cases contraindications
or intolerance explained this prescription behaviour: main con-
traindications were bradycardia, hypotension and asthma, while the

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Figure 2 Performance measures according to different cohorts: acute heart failure (AHF) patients (A); chronic heart failure (CHF) patients
with heart failure with mid-range (HFmrEF) and preserved ejection fraction (HFpEF) (B); chronic heart failure (CHF) patients with heart failure
with reduced ejection fraction (HFrEF) (C). ACE-l, angiotensin-converting enzyme inhibitor; Afib, atrial fibrillation; ARB, angiotensin receptor
blocker; ARNI, angiotensin receptor—neprilysin inhibitor; BB, beta-blocker; EF, ejection fraction; HR, heart rate; MRA, mineralocorticoid
receptor antagonist; OAT, oral anticoagulant; SR, sinus rhythm

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Table 3 Baseline clinical characteristics of patients with chronic heart failure according to ejection fraction value

HFrEF (n = 3046)

HFmrEF (n = 1498)

HFpEF (n = 1180)

Phase 1 Phase 3 p-value
(n=1791) (n=1255)

Age, years, mean +SD 70+12 69+12 0.90
Female sex, % 19.8 22.5 0.08
Device, %* 0.002

No 36.5 423

CRT-P 14 1.3

CRT-D 25.3 20.1

ICD 36.8 36.3
Atrial fibrillation, % 35.1 342 0.59
CKD, % 385 344 0.022
COPD, % 20.8 17.0 0.008
POAD, % 16.8 14.8 0.14
Diabetes 31.1 30.5 0.73
Ischaemic aethiology, % 51.4 488 0.16
NYHA class, % 0.33

[ 16.0 15.2

Il 60.2 63.0

n 23.1 214

I\ 0.7 0.4
SBP, mmHg, mean + SD 118 +17 120+18 0.02
DBP, mmHg, mean+SD  72+10 72+10 0.09
HR, bpm, mean + SD 68+12 69+13 0.14
HR >70bpm, % 40.6 417 0.56
Hb <12g/dI, %° 242 21.2 0.10
eGFR <30 ml/min, %¢ 10.9 7.0 0.002

Phase 1 Phase 3 p-value  Phase 1 Phase 3 p-value

(n=2825) (n=673) (n=679) (n=1501)

70+12 69+13 0.23 75+13 73+14 0.008

29.3 26.0 0.15 48.5 46.5 0.51
0.73 0.32

735 719 86.4 84.0

1.7 1.2 1.2 0.6

10.4 11.7 5.6 6.1

14.4 15.2 6.8 9.3

325 35.2 0.27 53.2 49.5 0.21

32,0 29.7 0.34 352 343 0.76

189 15.8 0.11 233 16.6 0.005

16.9 13.7 0.09 17.8 16.8 0.64

31.9 321 0.93 326 28.7 0.16

394 40.0 0.82 23.1 228 0.88
0.16 0.95

26.8 27.5 234 243

59.5 62.6 59.5 59.7

13.5 9.7 16.4 15.2

0.2 0.3 0.7 0.8

124+18 126 +19 0.07 126 +19 126 +18 0.97

73+£10 7510 0.002 7410 7410 0.99

6712 69+ 14 0.003 69+ 14 7013 0.21

36.7 42.9 0.015 454 46.5 0.71

28.3 23.6 0.10 29.7 31.7 0.55

7.8 6.1 0.32 10.9 9.1 0.40

CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CRT-D, cardiac resynchronization therapy-defibrillator; CRT-P, cardiac resynchronization
therapy-pacemaker; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; Hb, haemoglobin; HF, heart failure; HFmrEF, heart failure with mid-range
ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HR, heart rate; ICD, implantable cardioverter
defibrillator; POAD, peripheral occlusive artery disease; SBP, systolic blood pressure; SD, standard deviation.

2Available for 2937, 1407, and 1104 patients, respectively.
5Available for 2127, 988, and 772 patients, respectively.
“Available for 2216, 1027, and 790 patients, respectively.

main reasons for intolerance reported by clinicians were bron-
chospasm, worsening HF, bradycardia and symptomatic hypoten-
sion (Figure 3B). Finally, 573 patients (28.4%) did not receive
an MRA (Figure 3C). In Phase 1 clinicians explained this as
a result of contraindications or intolerance in 64% of cases,
which rose approximately to 66% in Phase 3. Hyperkalaemia
and severe renal insufficiency were the most frequent con-
traindications, wherease hyperkalaemia, worsening renal function
and gynecomastia were the more frequently reported causes of
intolerance.

Discussion

The main findings of the BLITZ-HF study can be summarized as
follows: (i) adherence of participating sites to HF guideline recom-
mendations was high for most indicators; (ii) a multifaceted inter-
vention based on data collection of real-world HF patients with an
ad-hoc web-based system together with face-to-face educational
investigator meetings was associated with improved adherence to

guideline recommendations; (iii) in the setting of AHF, guideline
adherence improvement was overall limited and a 4-week discharge
follow-up schedule was the indicator with the worst performance;
(iv) among CHF patients, we observed a more consistent improve-
ment in several pharmacological and non-pharmacological adher-
ence performance measures; and (v) the choice of evaluating the
implementation intervention in the setting of HF specialized cardi-
ologists could have limited the improvement due to an already high
performance in guideline adherence.

Implementation strategies

Implementation interventions aim at bridging the gap between evi-
dence and practice. The development of national programmes to
measure performance indicators and to provide feedback to indi-
vidual participating centres has strongly been recommended by
international societies. Several implementation interventions have
been studied with a broad range of characteristics: type of study
(randomized vs. cohort studies), level at which they are delivered

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Panel A:
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= Not tolerated
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80% 80% J
60% ‘ 5% 4% 49% - 60.,04} . 52% 4%
40% 4 - 40% 4 g 34%
o
o | 5 iy 5 o . EEme
Hyperkalaemia  Symptomatic Sevmre CKR Worsening renal Symptomatic Cough
hypotension function hypotension
ACE-inhibi iotensin receptor block in receptor neprilysin inhibitors
Panel B: Betablockers
Phase 1 Phase 3
Not prescribed (104 patients) Not prescribed (72 patients)
1.0%
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Panel C: Mineralocorticoid receptor antagonists

Phase 1
Not prescribed (329 patients)

1.5%

36.2%
Contraindicated
100%
®Phase | ®Phase 3
80%

58% 59%

2% 41%

Hyperkalaemia Severe renal failure

Phase 3
Not prescribed (244 patients)

0.4%
|

= Contraindicated
® Not tolerated
= Other reason

= Unknown

Intolerance
100% ‘ mPhase | ®Phase 3
80% ‘
60% ‘ 10s 0% 5%
40% - 2823
20% } 12%  12%
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Hyperkalaemia Worsening renal Gynecomastia
function

Figure 3 Reasons for guideline-directed medical therapy non-prescription among chronic heart failure patients with heart failure with
reduced ejection fraction: angiotensin-converting enzyme inhibitors/angiotensin receptor blockers/angiotensin receptor—neprilysin inhibitor
(ACE-I/ARB/ARNI) (A); beta-blockers (BBs) (B); mineralocorticoid receptor antagonists (MRAs) (C). CKD, chronic kidney disease; POAD,

peripheral occlusive arterial disease.
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(provider, organizational, or health system), patient setting (AHF,
CHEF, or both), type of intervention (single vs. multifaceted), out-
come (treatment prescription and/or target dose achievement,
device implantation, patient’s education, laboratory and instrumen-
tal performance measures).>® On the basis of previous experi-
ence with short-term nationwide BLITZ surveys,”'® ANMCO has
launched the BLITZ HF study which was designed as a provider
level implementation intervention study aimed at improving several
performance indicators in acute and chronic HF patients. There-
fore, BLITZ-HF represents a unique, comprehensive and innovative
implementation intervention that comprises different models pre-
viously proposed.

Quantitative improvements after Phase 2, characterized by rein-
forcement of guideline recommendation and benchmarking inter-
ventions based on the results obtained in the first enrolment
period, were obtained in almost 50% of performance measures.
It should be emphasized that participating sites were selected on
the basis of their expertise in the management of HF and, there-
fore, this improvement was obtained in a context of generally high
performing sites.

Acute heart failure patients

Among patients with AHF, the increase in performance was overall
limited, with a significant rise in in-hospital echocardiographic eval-
uation together with a trend of improvement in BB prescription
and natriuretic peptide assessment. Non-pharmacological indica-
tors were represented by creatinine and echocardiographic evalu-
ations (analysed in both acute and chronic HF patients) as well as
the schedule of a cardiology visit within 4 weeks after hospital dis-
charge (for AHF patients). If the first indicator improved in almost
all settings and types of HF, a disappointing result was obtained in
the follow-up schedule which was the poorest of all performance
measures (<50%). Guidelines recommend clinical re-evaluation of
AHF patients early after discharge in order to prevent inappro-
priate early rehospitalizations and improve prognosis.” The prog-
nostic implications of a HF hospitalization on the natural history
of HF patients’" and the risks correlated to early readmission

during the so-called transition phase’?~

are well known. Early
post-discharge follow-up programmes can effectively reduce this
risk.’> Hence, after having highlighted these topics during the Phase
2 educational interventions, we would have expected improvement
in Phase 3 on this performance measure, particularly because of
the high percentage of new-onset HF patients that should clearly
need to continue post-discharge medical treatment optimization
and be educated on disease self-management. Nevertheless, the
prognostic impact in terms of early rehospitalization could be lim-
ited by the longer length of stay as demonstrated by the data from
our previous registry.'® Furthermore, organizational issues could
be improved by an early check with telemedicine or telephone
contacts, in the context of an integrated follow-up strategy.
Analysing pharmacological treatment among HFrEF patients, we
observed a better performance in GDMT prescriptions rates in
the CHF cohort. Among AHF patients, a trend towards a rise in
discharge prescription of BBs was observed. Interestingly, the pre-
scription rate of MRAs in AHF patients with an EF <35% was higher

among AHF patients compared with their CHF counterparts. The
use of MRAs in the acute setting as well as potassium-sparing med-
ications (and not only disease modifiers) in a context of deconges-
tion could explain this finding, although this was not confirmed
in other registries such as the ESC HF Long-Term Registry."”
Moreover, the above described disappointing performance in both
phases in the schedule of a follow-up visit within 4weeks after
hospital discharge confirms that changing organization strategies is
often more difficult than modifying medical treatment habits, nev-
ertheless major efforts should be made to address this issue which
currently represents one of the main unmet needs in the manage-
ment of HE.

Chronic heart failure patients

Among CHF patients with HFpEF, a significant increase in echocar-
diographic evaluations was observed. Analysing the performance
measures in CHF patients with HFrEF, it should be underlined that
improvements were evaluated in a context of a high adherence
to guideline recommendations. Prescription rates of GDMTs in
HFrEF patients were overall high at baseline and higher compared
to those observed in other similar contemporary clinical registries.
In the CHAMP-HF study among eligible patients with HFrEF, base-
line treatments rates with ACE-I/ARB/ARNI, BB, and MRA were
73.4%, 67.0%, and 33.4%, respectively, and therefore significantly
lower than ours.’® ARNI prescription doubled and a significant
increase in the prescription of an ACE-I/ARB or an ARNI, which in
Phase 3 was close to 90%, was observed. Nevertheless, on multi-
variable analysis, this difference between the two phases was no
longer significant. This was probably influenced by a more pre-
served kidney function observed in patients included in the second
enrolment phase. Furthermore, there were non-significant rises
in echocardiographic and creatinine evaluations, and in the use of
oral anticoagulants among patients with AF. Finally, the use of an
ACE-I/ARB or an ARNI in combination with other strongly recom-
mended treatments, MRAs and BBs, increased in Phase 3 reaching
58%. Considering that this percentage was obtained in HF clinics,
it might seem unsatisfactory, nevertheless it might be considered a
good performance if we compare it with other HF registries such
as CHAMP-HF where this percentage was 21%."> Among reasons
for lack of implementation of renin—angiotensin—aldosterone sys-
tem inhibitors (contraindications or intolerance), we found known
factors such as hypotension, worsening renal function and hyper-
kalaemia. Interestingly, the latter could be significantly reduced with
the use of the new potassium binders. The efficacy and safety of
these drugs in HF patients were recently evaluated in two random-
ized clinical trials: the DIAMOND trial?®?' and the PRIORITIZE HF
trial?? both significantly affected by the COVID-19 pandemic with
the first recently completed, although with a change in the primary
outcome (from a composite of cardiovascular death and cardio-
vascular hospitalization to mean change in serum potassium from
baseline), and the second prematurely interrupted. Furthermore,
the prescription of ARNI doubled from Phase 1 to Phase 3 as a
consequence of the educational intervention, therefore suggesting
that this approach may be useful for the implementation of new
treatments in clinical practice. In HFrEF patients with a heart rate

© 2022 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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>70bpm, in the absence of AF, and EF <35% the prescription of
ivabradine decreased from Phase 1 to Phase 3, although not signif-
icantly.

The prescription of oral anticoagulants in patients with AF
increased in Phase 3 only in ambulatory HFrEF patients but
remained high in the other HF subtypes of ambulatory patients.

The lack of improvement in some performance indicators may
have different explanations. In general, the selection of sites
with a HF clinic and, therefore, with experience in the man-
agement of HF patients could have selected ‘high performance
sites’ with a good guideline adherence already present in the
first enrolment phase. Furthermore, when we analysed the per-
formance regarding adherence to GDMTs, we should remember
that this was an ‘all-comers’ registry which included patients of
different age, variable comorbidity burden and different phases
and severity of the disease ranging from stable NYHA class |
in an early stage of the disease to advanced HF patients in
whom also the possibility of implementing treatments would
also vary significantly. Finally, as above reported, some differ-
ences in selected clinical characteristics were observed in the two
enrolment phases which might have influenced the results. For
example, the higher rate of de novo HF patients in the second
enrolment phase could have limited treatment implementation at
discharge.

Study limitations

Some limitations of our study should be acknowledged. Consec-
utive enrolment was recommended in the protocol and strongly
encouraged during the two enrolment phases, nevertheless no
ad-hoc validation was performed to verify this issue and enrol-
ment rate might have been slightly lower than expected in some
sites, which may have led to a limited selection bias. More-
over, the performance evaluation was done on two subsequent
phases, therefore on different patient cohorts, with no longi-
tudinal evaluation of performance in the same cohort which
would have solved the ‘still under implementation’ bias. Further-
more, the exclusion of patients already enrolled in the previ-
ous phase or in a different setting may have altered the epi-
demiological characteristics of our study population and this
should be considered when comparing our data to other national
and international registries. As reported above, the setting of
HF-oriented specialized cardiology sites could have limited the
power of the implementation intervention. Also, due to the
non-randomized nature of the intervention, even if the interval
between the two enrolment phases was quite limited (3 months),
part of the adherence improvement to guideline recommenda-
tions could be explained by natural trends in better use of
drugs over time. Since informed consent is necessary to be
enrolled in almost all studies (both observational and random-
ized), only patients having signed an informed consent were
included in our study as in all the other ones. In any case,
this fact can have determined a selection bias. However, it
is worth noting that since in this study no diagnostic and/or
therapeutic procedures were specifically required by protocol
and all procedures/treatments were left to the decision of the

attending physician according to clinical practice, the refusal rate
to enter this observational study was very limited, minimizing
the problem of selection bias. Finally, since the completion of
the study and the present publication, new ESC guidelines have
been released.? Nevertheless most indicators have not changed
significantly.

Conclusions

In conclusion, our data show that a structured educational
intervention aimed at reinforcing adherence to guideline recom-
mendations associated with benchmarking reports on the per-
formance obtained in the first enrolment phase, may be able
to improve clinicians’ adherence to HF guidelines on several
indicators.

This approach might be considered as a model for further
and regular evaluations to improve sites’ adherence to current
guidelines?, possibly extending this experience from a specialized
cardiology setting to other healthcare professionals who routinely
manage patients with HF.

Supplementary Information

Additional supporting information may be found online in the
Supporting Information section at the end of the article.
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(A. Fucili); Firenze, Ospedale Santa Maria Nuova (F. Grossi); Fog-
gia, Ospedali Riuniti (N.D. Brunetti); Gallarate, ASST Valle Olona
- Presidio di Gallarate (C. Minoia); Gavardo, Ospedale Civile ‘La
Memoria’ (M. Pernigo); Genova, Ospedale Padre Antero Micone
(S. Costa); Giugliano in Campania, Ospedale Generale di Zona (L.
Esposito); Ivrea, Ospedale Civile (G. Senatore); Lamezia Terme,
Ospedale Giovanni Paolo Il (P. Pelaggi); Lido di Camaiore, Nuovo
Ospedale Versilia (R. Poddighe); Lumezzane, Istituti Clinici Scien-
tifici Maugeri, IRCCS sede di Lumezzane - UO Cardiologia Riabilita-
tiva (E. Zanelli); Milano, Centro Cardiologico Monzino (L. Salvini);
Milano, IRCCS Ospedale San Raffaele (G. Galati); Mirano, ULSS3
Serenissima PO Mirano (A. Zanocco); Moncalieri, Ospedale Santa
Croce (M. Cannillo); Monza, Ospedale San Gerardo (A. Vincenzi);
Napoli, AOU Federico Il (M.A. Losi); Nola, Presidio Ospedaliero
S. Maria della Pieta (L. Caliendo); Nuoro, Ospedale San Francesco
(V. Orru); Perugia, Azienda Ospedaliera di Perugia (E. Carluc-
cio); Pescia, Ospedale SS. Cosma e Damiano (L. Garritano); Piove
di Sacco, Ospedale Civile Immacolata Concezione (E. Garelli);
Pisa, FTGM - Stabilimento di Pisa (R. Poletti); Pistoia, Ospedale
San Jacopo (M. Taglioli); Poggibonsi, Ospedale dell’Alta Val d’Elsa
(G. Scopelliti); Pomezia, Policlinico Citta di Pomezia S. Anna (M.
Lo Presti); Ravenna, Ospedale Civile Santa Maria delle Croci (C.
Gardini); Roma, Ospedale Santo Spirito (S. losi); Roma, Poli-
clinico Casilino (C. Tota); Roma, Policlinico Umberto Primo (M.
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Mancone); San Felice a Cancello, Ospedale Ave Gratia Plena (C. De
Matteis); San Fermo della Battaglia, Ospedale S. Anna (F Rus-
coni); San Giuseppe Vesuviano, Casa di Salute Santa Lucia (M.A.

Ammirati); Santa Maria Capua a Vetere, Ospedale San Giuseppe

e Melorio (G. Cicia); Saronno, Presidio Ospedaliero di Saronno

.

Meloni); Sassuolo, Ospedale di Sassuolo (F Menozzi); Seri-

ate, Ospedale Bolognini (A. Cafro); Torino, Maria Pia Hospital (M.
Ribezzo); Torino, Ospedale Mauriziano Umberto | (l. Parrini); Tre-
viso, Ospedale Ca’ Foncello (S. Giacomelli); Trieste, ASUGI Trieste
(G. Russo); Varese, Ospedale di Circolo e Fondazione Macchi (F
Morandi); Vibo Valentia, Ospedale Civile G. Jazzolino (F. Sturniolo).
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