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Aims Adherence to guideline recommendations for secondary prevention appears to be inadequate, even in cardi-
ology centres. To narrow the gap between guideline recommendations and what is implemented in clinical prac-
tice, we designed the BRING-UP Prevention project.

Methods BRING-UP Prevention is a nationwide, observational, prospective, multicenter study enrolling patients with a
and results prior atherothrombotic event. The study consists of two 3-month enrolment phases followed by a 6-month fol-
low-up, with each phase preceded by an educational intervention. Data presented here mainly focus on the per-
centage of patients at goal for LDL-cholesterol (LDL-C) (<55 mg/dL) at the 6-month follow-up in the recently
completed first enrolment phase. Secondary endpoints are blood pressure, glycaemic and weight control, and
smoking cessation. Over 3 months, 189 cardiology centres recruited 4790 patients. Follow-up data at 6 months
were available for 4643 patients (97%) and LDL-C was available for 4334 of them. The rate of patients with
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LDL-C < 55 mg/dL increased from 33% to 58.1%, with absolute and relative increases of 25.1% and 76.1%, re-
spectively. At 6 months, 94.9% of patients were prescribed statins. Atorvastatin and rosuvastatin were the most
prescribed statins, mostly at high doses. Ezetimibe was prescribed in 84% of cases. PCSK9i monoclonal anti-
bodies and inclisiran were prescribed in 8.3% of patients.

Conclusion BRING-UP prevention achieved its primary goal to increase the percentage of patients at the LDL-C goal, dem-
onstrating that, in many patients, this goal can be achieved by increasing the use of low-cost therapies.

Lay summary Many people who have already had heart problems do not fully follow medical guidelines to prevent another
event. In particular, their levels of ‘bad’ cholesterol (LDL-C) often remain too high. To help close the gap be-
tween what the guidelines recommend and what actually happens in everyday care, we created a project called
BRING-UP Prevention. This project focused on educating doctors and collecting information about their pa-
tients.

After the programme:
The number of patients who reached their target LDL-C level went up from 33% to 58%.
This improvement was achieved mostly with standard, affordable medications, such as statins, often combined with
ezetimibe.
We also saw small improvements in blood pressure control and smoking cessation. However, blood sugar levels and
weight management still need more attention in the future.

Our results show that studies aimed at helping doctors follow prevention guidelines more closely can quickly
lead to better cholesterol control. This is especially true when many cardiology centres—of all sizes and techno-
logical levels—take part in the initiative, as they did in the BRING-UP Prevention project across Italy.
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BRING-UP prevention results

Key Learning Points
What is already known

goal according to guidelines is far from satisfactory.
What this study adds

sociation with ezetimibe.

e Secondary prevention strategies, if appropriately implemented, can reduce the recurrence of cardiovascular events.
e Claims data and cardiology registries show that the use and adherence to these strategies are suboptimal and the rate of patients at

e The active involvement of a very large community of cardiology units of a whole country in an ad hoc programme of guidelines imple-
mentation and guided data collection can substantially improve the rate of patients at goal for LDL-C.
e The improvement can be obtained in most patients with the use of low-cost therapies such as high-dose statins, in most cases in as-

e More efforts should be made in the future to control HbAlc in diabetics and body weight.

Introduction

Cardiovascular disease (CVD) is currently the leading cause of
death worldwide, with 20.5 million people dying from CVD
each year, accounting for nearly one-third of all deaths world-
wide.! Most of the CVD burden is due to atherosclerotic CVD,
which is the leading cause of premature death, disability, and
healthcare costs worldwide.?

The primary goals of secondary prevention are to improve
survival, enhance quality of life, and prevent recurrent cardio-
vascular events by addressing modifiable risk factors, optimizing
pharmacological therapies, and promoting lifestyle changes.®’
Secondary prevention strategies typically involve a multifactor-
ial approach, including the use of antiplatelet agents,
lipid-lowering agents, blood pressure (BP) control, and diabetes
management.8 In addition, lifestyle interventions such as smok-
ing cessation, physical activity, and dietary modification play a
critical role in reducing cardiovascular risk.” Despite the estab-
lished benefits of these interventions, there are large gaps be-
tween guidelines and practice in the prevention and treatment
of CVD.1%1 The residual risk of recurrent events remains high
in all European countries.*? In Italy, all treatments recommended
by current guidelines®3* for the control of BP and the reduc-
tion of LDL and non-HDL cholesterol, such as statins, ezetimibe,
bempedoic acid, proprotein convertase subtilisin/kexin type 9
inhibitors (PCSK9i) monoclonal antibodies, and inclisiran (for pa-
tients not achieving goal despite statin and/or ezetimibe), are
available and reimbursed by the National Health Service
(NHS). Despite this favourable regulatory environment, adminis-
trative data and cardiology registries show that the use and ad-
herence to these recommended treatments in Italy is suboptimal
and the rate of patients at goal according to guidelines is far
from satisfactory, ranging from 30% to 40% of patients exposed
to a secondary prevention strategy.*>*”

Previous evidence has shown that an implementation strat-
egy based on physician education, training, tutoring of taking
care physicians, and guided data collection can play an import-
ant role in increasing awareness and adherence to guide-
lines.'®2° The BRING-UP Prevention project combined
physician education and guided patient data collection to reduce
the gap between guideline recommendations and real-world
cardiology practice.??

Methods

BRING-UP Prevention study was performed in a large number of
Italian cardiology centres well representing the Italian cardiology

reality in terms of geographical distribution and level of hospital fa-
cilities (see Supplementary material online, Figure S1). The study was
prospective, multicenter, and designed in two phases, each consist-
ing of an educational intervention followed by a 3-month data col-
lection phase (see Supplementary material online, Figure S2). We
invited to participate in the study 611 sites of the Italian
Association of Hospital Cardiologists (ANMCO) with availability of
beds or with a rehabilitation centre or a dedicated clinic for second-
ary prevention. Of the 224 sites that expressed their interest, 199
were activated, and 189 enrolled at least one patient. Thirty-one
percent of the participating sites had a structured secondary pre-
vention clinic or a rehabilitation centre.

During the first educational intervention, international guidelines
on secondary prevention were presented and discussed, along with
other topics considered relevant to the management of secondary
prevention. The educational programme was extended to a very
large number of cardiologists from the participating centres.
Overall, 178 Investigators participated from 72% of sites.
Members of the Steering committee, recognized expert leaders in
the field of secondary prevention in Italy, performed interactive pre-
sentations on the following topics: secondary prevention real world
data and cardiology registries, guideline recommendations, obsta-
cles and possible strategies for guidelines implementation, residual
risk (hypertriglyceridaemia, Lp(a), management of obesity, inflam-
mation), the role of comorbidities [i.e. diabetes, chronic kidney dis-
ease (CKD)] and lifestyle modifications. All presentations were
pre-recorded and were immediately available for investigators on
the study website. Investigators who did not attend the investigator
meetings were required to do a self-training with the online materi-
als. Self-training completion was mandatory to receive the creden-
tials to access the electronic case report form (eCRF) platform (see
Supplementary material online, Table S1).

The baseline characteristics of patients enrolled in the BRING-UP
Prevention were already published.??

All patients included in the study then entered a longitudinal
follow-up of 6 months for primary and secondary endpoints evalu-
ation and of 12 months for exploratory endpoint evaluation. This
manuscript reports the results of the first 6 months of follow-up.

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

Study population

All centres were asked to enrol patients for 3 months at the time of dis-
charge (after regular hospitalization or day hospitalization) or during an
outpatient visit in patients with a documented prior atherothrombotic
event. These events were categorized as following: coronary artery dis-
ease (CAD) defined as prior acute coronary syndrome (ACS), prior cor-
onary artery bypass grafting (CABG), prior percutaneous coronary
intervention (PCI); cerebrovascular disease (CBVD) defined as ischae-
mic stroke, prior carotid vascular intervention; peripheral artery disease
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(PAD) defined as prior peripheral bypass surgery or angioplasty, limb or
foot amputation, intermittent claudication with objective evidence of
PAD, ankle-brachial index (ABI) < 0.9.

Patients with very severe disease affecting short to medium term
life expectancy or participating in interventional studies were
excluded.

Also, no specific protocols or recommendations for evaluation,
management, and/or treatment were provided during this observa-
tional study. However, a strong recommendation to follow the guide-
lines valid for the period of patients’ enrolment”?? was provided to all
participant cardiologists during the educational programme.

Data collection

Data collection was characterized by reminders that appeared in the
eCRF when a guideline-recommended treatment or target was not
prescribed or not achieved. Cardiologists were free to decide what
to do, but in the case of non-prescription, when treatment was the-
oretically indicated, they had to report the reason for their decision
in the eCRF. Data were collected using an ad hoc web-based system.
Variables collected include demographic characteristics, clinical
characteristics, medical history, laboratory tests, diagnostic proce-
dures, pharmacologic and non-pharmacologic treatments, survival
status, causes of death, and need for hospitalization or rehospitali-
zation and related causes at 6 and 12 months.

End points
The primary end point of this study was the rate of patients at goal
for LDL cholesterol (LDL-C) (<55 mg/dL) at 6 months.

The secondary endpoints at 6 months were:

e Rate of patients at goal for office BP measure [systolic blood pres-
sure (SBP)/diastolic blood pressure (DBP) < 130/80 mmHg);

e Rate of diabetic patients at goal for HbAlc (<7%);

o Rate of patients with a body mass index (BMI) > 27 kg/m? who
show a weight loss of at least 10%,;

o Level of adherence to the recommendations for lifestyle modifi-
cations (smoking, diet, exercise);

e Level of adherence to the guidelines recommended pharmaco-
logical treatments.

Exploratory endpoints were the rates of occurrence of clinical
events (all-cause death, recurrent atherothrombotic events, all-
cause hospitalization, specific causes of death and hospitalization)
during the 12 months follow-up.

Data were also collected on the group of patients not treated with
statins or treated with low-dose statins to assess the prevalence of
total or partial statin intolerance and to describe the characteristics
and lipid-lowering treatments of this group of patients.

The data presented in this paper relate to the first 6-month
follow-up and mainly address the primary endpoint of the study (in-
cluding lipid-lowering treatments prescribed in these patients) with
an overview of secondary endpoints achievement.

Statistical analysis and sample size calculation
The hypothesis was to improve adherence to the guidelines by 50%
(an absolute 20% increase), aiming for 60% of patients to reach the
LDL-C goal by the 6-month follow-up period. Assuming the recruit-
ment of 1000 patients, the estimate of 60% of patients reaching the
goal will have a 95% confidence interval of 57-63%.

In order to further improve the reliability of the estimate and to
provide also reliable information in subgroups of patients with dif-
ferent prior atherothrombotic events and relevant comorbidities
(specifically age, sex, diabetes mellitus, and CKD), we planned to en-
rol at least the total number of 3000 patients per enrolment phase.

Categorical variables are presented as percentages or number
and percentages and compared using the chi-square test.
Continuous variables are reported as means and standard
deviations (SD), or as median and inter-quartile range (IQR), and
compared using the t-test if normally distributed, and the Mann-
Whitney U test, if not. We compared the baseline clinical

characteristics, laboratory tests, and lipid-lowering medications pre-
scribed at the enrolment visit of patients who did or did not achieve
the LDL-C goal (<55 mg/dL) at 6 months. Multivariable logistic re-
gression analysis was performed to identify covariates independ-
ently associated with failure to achieve LDL-C goal (<55 mg/dL) at
6 months, taking into account variables that were statistically signifi-
cant at univariate analysis (P < 0.05). A P-value of less than 0.05 was
considered statistically significant. All tests were two-sided. The
analyses were performed using SAS software, version 9.4.

Results

From 15 September 2023 to 29 February 2024, 4790 patients
were enrolled (mean age of 67 + 11 years, 20% women); 2500
were discharged from the hospital, 2216 were treated as outpa-
tients, and 74 were treated in the day hospital setting. Of the
4790 patients, 98% had CAD, 6.1% had CVD, and 6.9% had
PAD. Each patient could have more than one inclusion criterion
and, therefore, more than one vascular district involved.

At 6-month follow-up, data regarding vital status were
available for 4643 patients (97%), while clinical data were
available for 4510 (94.2%). The majority of these patients
were followed in person at outpatient clinics. A flow-chart re-
garding follow-up procedures is provided in Supplementary
material online, Figure S3. LDL-C was not available for 176
out of 4510 patients (4%) with follow-up performed as a
clinic visit or a phone contact. Therefore, our final study
population is composed of 4334 patients with a measure of
LDL-C available at 6 months.

Table 1 shows the baseline characteristics of the population of
4334 patients, overall and according to attainment of the LDL-C
goal. In brief, the goal was more frequently achieved in younger
and male patients, in those with diabetes, in those with lower to-
tal and LDL-C at baseline, and in those receiving more intensive
lipid-lowering treatment. Depression was more frequently asso-
ciated with non-attainment of the LDL-C goal.

Atorvastatin or rosuvastatin was prescribed at discharge/end
of visit in 93.8% of patients. High doses (40/80 mg atorvastatin
and 20/40 mg rosuvastatin) were prescribed to 78.5% of pa-
tients, 73.3% of patients received high-intensity statins in com-
bination with ezetimibe. From baseline to 6-month follow-up
visit, we observed an increase of prescription and doses of sta-
tins and an increase in the association of statin plus ezetimibe
(Table 2, Figure 1).

The proportion of patients with LDL-C < 55 mg/dL increased
from 33% at baseline to 58.1% at 6 months, with absolute and
relative increases of 25.1% and 76.1%, respectively (Figure 2).
The increase in the percentage of patients achieving the goal
was greater in those enrolled as inpatients than in outpatients
(from 24.1% to 57.6% and 42.1% to 58.6%, respectively) (see
Supplementary material online, Figure S4). Moreover, 24.2% of
patients experienced a > 50% reduction in LDL-C from baseline,
while 19.9% reached both targets (LDL-C < 55 mg/dL and >50%
LDL-C reduction from baseline), and 62.3% at least one of them.

Overall, the proportion of patients with LDL-C < 70 mg/dL in-
creased from 53.5% to 82.1%. At enrolment 69.3% of patients
were receiving statins; this proportion increased to 96.2% at dis-
charge/end of the outpatient visit. At the 6-month follow-up,
94.9% of patients remained on statin therapy.

Among the other lipid-lowering agents, ezetimibe was the
most commonly prescribed drug both at baseline and at 6
months. At 6 months, prescriptions of PCSK9i monoclonal anti-
bodies, inclisiran, and bempedoic acid had also increased, with
overall use of these drugs increasing from 12.3% to 18.3%,
(Table 2).

920z aunp g0 uo 1sanb Aq 0¢ | 2918/ Z0Beob/0ooblys/ee01 "0 /10p/a|01iB-80uBAPER/020blYs/W0oo dno olwapede//:sdiy Woll papeojumo(]


http://academic.oup.com/ehjqcco/article-lookup/doi/10.1093/ehjqcco/qcag021#supplementary-data
http://academic.oup.com/ehjqcco/article-lookup/doi/10.1093/ehjqcco/qcag021#supplementary-data
http://academic.oup.com/ehjqcco/article-lookup/doi/10.1093/ehjqcco/qcag021#supplementary-data

BRING-UP prevention results

Table1 Baseline characteristics of the total population of patients and by LDL-cholesterol goal achieved at 6-month follow-up

Total population
n. 4334

6-months
LDL-C < 55 mg/dL
n. 2518

6-months
LDL-C > 55 mg/dL
n. 1816

Inclusion criteria
CAD, n. (%)
CBVD, n. (%)
PAD, n. (%)
Ambulatory setting + DH, n. (%)
Age (years), mean + SD
Females, n. (%)
SBP (mmHg), mean + SD
Heart rate (bpm), mean + SD
Current smokers, n. (%) (n. 4025)
Regular physical activity, n. (%)
No
Yes
Unknown/uncertain
BMI <27 kg/m?, n. (%)
BMI >30 kg/m?, n. (%)
Diabetes, n. (%)
Type 1
Type 2
Unknown
Hypertension, n. (%)
Hypercholesterolaemia, n. (%)
Heart failure, n. (%)
Atrial fibrillation/flutter, n. (%)
Chronic kidney disease, n. (%)
COPD, n. (%) (n. 4160)
Cancer, n. (%)
Depression, n. (%) (n. 4201)
Self-sufficient, n. (%)
EF %, mean = SD (n. 4142)
Creatinine, mean £ SD (n. 4192)
Tryglicerides, median [IQR] (n. 4332)
Total cholesterol at baseline, mean £ SD
LDL cholesterol at study at baseline, mean + SD
Lipid-lowering drugs prescribed at baseline
Number of lipid lowering drugs, n. (%)
0
1
2
>2
Statins, n. (%)
No
Statin low intensity
Statin low intensity and ezetimibe
Statin high intensity
Statin high intensity and ezetimibe

4250 (98.1)
257 (5.9)
279 (6.4)

2138 (49.3)

67+11
863 (19.9)
127 +£16

6711
891 (22.1)

1581 (36.5)
2230 (51.4)
523(12.1)
2484 (57.3)
854 (19.7)
1171 (27.0)
26(2.2)
1104 (94.3)
41(3.5)
3274 (75.5)
3393 (78.3)
556 (12.8)
615 (14.2)
476 (11.0)
367 (8.8)
308 (7.1)
198 (4.7)
3938 (90.9)
529+94
1.1+0.6
103 [79-138]
142.6 £45.5
77.8+41.0

29(0.7)
943 (21.8)
2970 (68.5)

392 (9.0)

167 (3.9)

25(0.6)

75(1.7)
890 (20.5)
3177 (73.3)

2484 (98.7)
126 (5.0)
153 (6.1)

1253 (49.8)
67+11

430 (17.1)
127 +17
6711
500 (21.3)

891 (35.4)
1329 (52.8)
298 (11.8)
1440 (57.2)
499 (19.8)
767 (30.5)
9 (2.5)
725 (94. 5)
23(3.0

1893 (75.2)
1922 (76.3)
290 (11.5)
336 (13.3)
284 (11.3)
204 (8.4)
166 (6.6)
98 (4.0)
2271 (90.2)
53.0+9.3
0.6+£0.8
101 [77-137]
136.0+45.6
71.9+41.4

6(0.2)
475 (18.9)
1786 (70.9)
251 (10.0)

2(2.9)
0(0.4)

6(1.4)
464(184)
1936 (76.9)

1766 (97.3)
131(7.2)
126 (6.9)

885 (48.7)
68+11

433 (23.8)
127 £16
6811

391 (23.3)

690 (38.0)
901 (49.6)
225 (12.4)
1044 (57.5)
355 (19.6)
404 (22.3)
7(1.7)
379 (93.8)
18 (4.5)
1381 (76.1)
1471 (81.0)
266 (14.7)
279 (15.4)
192 (10.6)
163 (9.4)
142 (7.8)
100 (5.7)
1667 (91.8)
529+9.6
0.7+£0.8
105 [81-138]
151.8+43.8
86.1+38.9

23(1.3)
468 (25.8)
1184 (65.2)

141 (7.7)

5(5.2)
5(0.8)

9(2.2)
426 (23.5)
1241 (68.3)

0.0009
0.002
0.25
0.50
0.007
<0.0001
0.73
041
0.14
0.12

0.84
0.83
<0.0001

0.32

0.65
0.0009
0.009
0.15
0.75
0.30
0.12
0.009
0.02
0.66
0.24
0.002
<0.0001
<0.0001

<0.0001

<0.0001

Continued
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Table 1 Continued

6-months
LDL-C < 55 mg/dL
n. 2518

6-months
LDL-C > 55 mg/dL
n. 1816

Total population
n. 4334
Statins intolerance, n. (%)?
No 4130 (96.8)
Partial 37 (0.9)
Total 100 (2.3)
PCSK9-i monoclonal antibodies or Inclisiran, n (%) 358 (8.3)

2429 (97.3)
17 (0.7)
50 (2.0)

271(10.8)

1701 (96.1)
20(1.1)
50 (2.8)
87 (4.8)

<0.0001

?Evaluated on 4267 patients with statins prescribed, or not prescribed due to intolerance.

In brackets, the number of patients with information available.

BMI, body mass index; CAD, coronary artery disease; CBVD, cerebrovascular disease; COPD, chronic obstructive pulmonary disease; DH, day hospital; EF, ejection
fraction; IQR, inter-quartile range; LDL-C, low-density lipoprotein cholesterol; PAD, peripheral artery disease; PCSK9-i, proprotein convertase subtilisin/kexin type

9 inhibitors; SBP, systolic blood pressure; SD, standard deviation.

Table 2 Lipid-lowering drugs at baseline and at 6-months follow-up (n = 4334)

Drug

Before admission/start of

Statins

Statins + ezetimibe

Statins + other lipid lowering drug

At least one other lipid lowering drug associated or not with
statins

Ezetimibe

Fibrates

Evolocumab

Alirocumab

Inclisiran

Bempedoic acid

Omega-3 fatty acids

Baseline 6 months follow-up

Discharge/end of

visit visit Start of visit End of visit
n. (%) n. (%) n. (%) n. (%)
3004 (69.3) 4167 (96.2) 4106 (94.7) 4111 (94.4)
1823 (42.1) 3252 (75.0) 3288 (75.9) 3511 (81.0)
1855 (42.8) 3297 (76.1) 3332(76.9) 3565 (82.3)
2002 (46.2) 3437 (79.3) 3501 (80.8) 3754 (86.6)
1936 (44.7) 3351 (77.3) 3413 (78.8) 3653 (84.3)
38(0.9) 32(0.7) 26 (0.6) 32(0.7)
67 (1.6) 139 (3.2) 127 (2.9) 157 (3.6)
75(1.7) 153 (3.5) 151 (3.5) 184 (4.3)
24 (0.6) 66 (1.5) 81(1.9) 103 (2.4)
65 (1.5) 190 (4.4) 227 (5.2) 386 (8.9)
263 (6.1) 324 (7.5) 302 (7.0) 342 (7.9)

At 6-month follow-up, 82.3% of patients were prescribed
lipid-lowering combination therapy with a statin and another
lipid-lowering agent, primarily ezetimibe (Table 2). This combin-
ation was used in 81.0% of patients, while the combination of
statin + ezetimibe + bempedoic acid was used in 6.7% of
patients.

In the category of patients at particularly high risk, such as
those with diabetes mellitus (1171 patients), we observed a rele-
vant increase in the percentage of patients with LDL-C at goal
according to the current guidelines: from 43.4% at baseline to
65.5% at the follow-up visit at 6 months (see Supplementary
material online, Figure S5).

Variables independently associated with non-attainment of
the LDL-C goal included a history of CBVD, hypercholesterol-
aemia or heart failure, female sex, and the use of fewer
lipid-lowering drugs (Table 3). Conversely, LDL-C at entry
<55 mg/dL and the presence of diabetes mellitus were asso-
ciated with a higher rate of patients at goal.

In the total population, 222 patients (5.1%) were not pre-
scribed a statin at 6 months. Partial or complete statin intoler-
ance was observed in 194 patients (4.5%) (Figure 3). Reasons
for not prescribing a statin included total intolerance, contraindi-
cation, patient refusal, or physician decision. At the end of the
6-month follow-up visit, 229 (5.3%) patients were prescribed a
low-dose statin. The reasons for prescribing a low-dose statin
were partial intolerance, medical decision, or patient preference.
(see Supplementary material online, Table $2). There were no
relevant differences in baseline characteristics, comorbidities,
or risk factors between patients on statins and patients with
complete or partial intolerance (see Supplementary material
online, Table S3).

In the statin-intolerant group, the proportion of patients with
LDL-C < 55 mg/dL increased from 30.4% at baseline to 46.9% at
6 months.

Figure 4 provides a summary of the results on the secondary
endpoints of the study. Regarding BP, 51.8% of patients at
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20.0% -

0.0% -

Statins Statins (monotherapy)

Statins + Ezetimibe

Baseline 6 months follow-up
B Before admission/visit [ Start of visit
B Discharge/End of visit End of visit

81.0%

8.3% 8.3% 10.2%

8.9%
4.4% 5.2%

PCSKS-i/Inclisiran

Bempedoic acid

Lipid Lowering Drugs (n. 4334)

Figure 1 Lipid-lowering drug combination at baseline and at 6-months follow-up.

m Baseline 6 month follow-up
100.0% -
s00% | +76.1% relative
+25.1% absolute
o 60.0% 58.1%
&
-3
40.0%
33.0%
20.5% 24.0% 22.0%
20.0% -
13.0% 12.1% 12.4%
- N
0.0% 4 ,
<55 mg/dL 55-70 mg/dL 71-100 mg/dL 101-130 mg/dL >130 mg/dL

LDL Cholesterol level categories (4334 pts)

Figure 2 LDL-cholesterol level at baseline and at the 6-months follow-up evaluation.

baseline were within the target range (SBP <130 mmHg). This
proportion increased to 57.3% at the 6-month follow-up.
HbA1c control at 6 months was performed in just 64.1% of pa-
tients with a diabetes mellitus diagnosis. Of those patients for
whom an HbA1c measurement was available at 6 months, just
47.0% were within the target range of <7%, a proportion similar
to that reported at baseline (43.3%). No significant changes
were observed between baseline and the 6-month follow-up
in terms of patients with a BMI >27 kg/m* or >30 kg/m>.

Finally, the proportion of active smokers decreased from
22.1% at baseline to 12.5% at 6 months.

Discussion

The key findings of this study can be summarized as follows
(Graphical abstract):
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Table 3 Logistic regression on LDL-cholesterol goal non-attainment

Previous CAD
Previous CBVD
Gender (F vs. M)
Age (as continuous variable)
Diabetes mellitus
History of hypercholesterolemia
History of heart failure
Depression
Yes vs. no
Unknown vs. no
LDL-cholesterol at baseline <55 mg/dL
Triglycerides at baseline <150 (yes vs. no/unknown)
Number of lipid-lowering drugs prescribed at baseline
Ovs. >2
1vs. >2
2vs. >2

OR [95% CI] P value

— NS

1.43[1.07-1.93] 0.02

1.35[1.15-1.59] 0.0003
NS

0.66 [0.57-0.77] <0.0001

1.62[1.35-1.94] <0.0001

1.39 [1.14-1.69] 0.001

— NS

0.28 [0.24-0.32] <0.0001

NS NS
<0.0001

8.84 [338-23.1¢]
2.09 [1.61-2.71]
1.36 [1.08-1.72]

CAD, coronary artery disease; CBVD, cerebrovascular disease; Cl, confidence interval; F, female; M, male; OR, odds ratio.

Statins Partial or Total Intolerance at 6 month follow-up

m Statins prescribed = Statins not prescribed

= Intensive dose not tolerated (partial intolerance)
Patients'preference

= Medical Decision

Reason for low dose prescritpion
(229 pts, 5.2%)

}

Reason for not prescribing
(222 pts, 5.1%)

AT, 1.2%
18;8.4% @0
: 133; 59.9%
= Contraindication = Total Intolerance
Patients refusal Medical decision

194/4334 (4.5%) patients with total

or partial intolerance

Figure 3 Percentage and reasons of partial and total intolerance to statins at 6-months follow-up.

e the primary objective of the BRING-UP Prevention study was to
increase the percentage of patients with LDL-C < 55 mg/dL, as
recommended by international guidelines for patients in second-
ary prevention.®”?? The percentage of patients with LDL-C <
55 mg/dL increased from 33% at discharge/end of visit to 58%
at 6 months, representing an absolute increase of 25% and a rela-
tive increase of 76%;

these results were obtained in a context in which most patients
were treated with statins at discharge/end of visit, and this treat-
ment was maintained at the 6-month follow-up. Statins were

used at high doses in the majority of patients and in combination
with ezetimibe in more than three-quarters of patients. The need
to use additional drugs was limited to a small number of patients;
the rate of patients with partial or total intolerance to statins was
low and similar to that shown in randomized clinical trials con-
ducted using a double-blind design.

differently from another recent experience,?® the lipid-lowering
therapeutic strategy adopted in BRING-UP Prevention is easy
to manage and certainly affordable, providing a benefit to pa-
tients and to the cost of the NHS;
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40.5% 40.7% 426%,, 50, 42.5%
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Figure 4 Results on the secondary end-points.

e conducting observational studies aimed at improving physicians’
adherence to guidelines can yield important effects on LDL-C
control even in the short term. This is especially true when the ini-
tiative has the potential to involve a very large and representative
number of cardiology units of any technological level across Italy,
as in the case of the BRING-UP Prevention study.

Over the past few years, numerous international and ltalian
registries have documented that the percentage of patients at
goal for LDL-C was far from what is recommended by the guide-
|ines'16,17,24»27

The EuroAspire V study (2018, 27 countries),?* conducted in
selected cardiology centres focused on prevention, showed pro-
gress over previous editions, yet only 29% of patients met
LDL-C targets. This is discouraging, given the study goal was
70 mg/dL, higher than the current 55 mg/dL recommendation.

The DA VINCI study (2017-2018)?° found that most European
patients (84%) received statin monotherapy and only 10% com-
bination therapy. Consequently, 55% met 2016 ESC/EAS targets,
while just 33% would meet the stricter 2019 goals.

The SANTORINI study (2021-2022)%° revealed that 80% of
high and very high-risk patients still failed to reach 2019 ESC/
EAS LDL-C targets across various clinical settings.

In Italy, the POSTER registry (2016-2018)?” showed that
49% of patients with prior atherothrombotic events achieved
the 70 mg/dL goal.

The BRING-UP Prevention study shows a completely differ-
ent scenario: in patients with a previous atherothrombotic
event, who are considered to be at very high risk, the initial edu-
cation programme and subsequent guided data collection was
able to improve the rate of patients on goal from 33% at baseline
to 58% at the 6-month follow-up visit, considering the goal of
55 mg/dL. If we look at the previous goal of 70 mg/dL, the

Diabetes pts)

rate of patients achieving that goal at 6 months was 82% and
this was mainly achieved with a high-intensity statin strategy
in combination with ezetimibe. While the use of more recent,
costly lipid-lowering drugs was limited, an increasing trend in
prescriptions at the six-month follow-up was observed. In order
to further improve the proportion of patients reaching their tar-
get, the use of these drugs will probably increase in the future.
The fact that the goal was even more clearly achieved in patients
discharged after an ACS episode compared to outpatients once
again demonstrates that the time of discharge is the ideal time to
plan and prescribe the appropriate secondary prevention ther-
apies. This approach of limiting the delay between the ACS epi-
sode and the prescription of recommended lipid-lowering drugs
may ensure a more rapid reduction in LDL-C levels, with the po-
tential consequence of preventing recurrent ACS episodes in
the short term and improving adherence to prescribed
therapies.

With respect to the secondary endpoints, the proportion of
patients with a SBP level at goal (<130 mmHg) increased
smoothly at the 6-month follow-up. However, considering the
target values recommended by previous guidelines (below
140 mmHg), 82.9% of patients had an SBP below this level.

The most disappointing observation was made in the manage-
ment of diabetes mellitus. HbAlc was measured in less than
two-thirds of patients with diabetes at 6 months, and of these
patients, less than 50% were on target. There needs to be
more concrete collaboration between diabetologists and cardi-
ologists, particularly for patients at very high risk. New thera-
peutic options for these patients, such as GLP-1 RA and/or
SGLT2 inhibitors, should be used more widely to increase the
proportion of patients with appropriate metabolic control and,
more importantly, to reduce the risk of future cardiovascular
events. The limited follow-up period could explain why no
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relevant differences were observed between baseline and the
6-month follow-up regarding body weight control. The intro-
duction of more recent therapeutic options for treating obesity,
such as GLP-1 RAs, could provide an additional treatment op-
tion for these patients.

Finally, the proportion of active smokers decreased by nearly
10% at the 6-month follow-up. This favourable trend could be
due to the fact that approximately half of the patients were re-
cently admitted to hospital, where they were given secondary
prevention recommendations for the first time or had them
reinforced.

A final consideration should be addressed to this model of im-
plementation science. The success of this model, already de-
monstrated in previous studies,'®2° is based on the following
aspects: (i) the invitation to participate in the project to a very
large and representative setting of cardiology centres, distribu-
ted throughout the country and representing all levels of hos-
pital complexity; (ii) the educational programme, based on
current guidelines, but also on the potential clinical and logistical
barriers to their implementation in clinical practice, with a dis-
cussion of how to overcome these barriers; (iii) patient data col-
lection on a web-based system that, if there is a specific
indication for a treatment but that treatment is not found to
be prescribed, reminds the responsible cardiologist of the guide-
line recommendation and the reason for any nonprescription
should be reported. This is perhaps the most relevant aspect
of the model.

Persistence and long-term adherence in secondary preven-
tion are major issues, as it is well documented that a significant
proportion of patients do not adhere to treatment over a long
period of time. For this reason, the major challenge for the fu-
ture will be to sustain—and possibly further improve—the results
achieved, ensuring a long-term high proportion of patients
reaching target levels in one of the most important domains of
secondary prevention, namely LDL-C as recommended by cur-
rent guidelines, while also maintaining close attention to all
other secondary prevention targets, including hypertension, dia-
betes, weight, and smoking. The 12-month follow-up results and
the second phase of the project are underway to verify the
maintenance or improvement of the 6-month results.

Limitations

Some limitations of our work must be acknowledged and should
be addressed as follows: (i) No ad hoc validation of consecutive
enrolment was performed, and this limitation should be over-
come in the future by reviewing administrative data based on
hospital records; (ii) The results reflect prescribing behaviour
in a cardiology care setting, whereas secondary prevention
strategies can be managed in primary care, by internists, or ger-
iatricians; (iii) Many participating sites (30.7%) had a structured
secondary prevention clinic or rehabilitation centres, which
may have influenced the overall high performance; (iv) Data
on underserved populations were not specifically collected;
(v) The proportion of women in our project is low and similar
to that observed in other trials and observational studies. This
is a real issue in the cardiology setting that needs to be ad-
dressed in the future; (vi) the improvement in achieving LDL-C
goals in patients recently admitted for ACS could be due to
the implementation programme as well as the event itself; (vii)
no detailed information on patient adherence or motivation
was collected.

Conclusions

The BRING-UP Prevention study has achieved its primary goal
of a clinically relevant increase in the percentage of patients
who achieve their LDL-C targets. Unlike other studies,
BRING-UP Prevention demonstrates that this goal can be
achieved using well-established, low-cost therapies. For the
vast majority of patients, this involves high-intensity statins in
combination with ezetimibe. This strategy is particularly effect-
ivein achieving LDL-C goals in patients discharged from the hos-
pital after an ACS, confirming the concept of ‘strike early, strike
easy, strike strong and be sustainable’ and limiting the use of
more potent and costly lipid-lowering agents to the small pro-
portion of patients who are far from the recommended goal.
The favourable results seen at 6 months need to be confirmed
over longer periods of time. The 12-month follow-up and the se-
cond phase of data collection will confirm whether this imple-
mentation science initiative is truly able to improve secondary
prevention strategies to reduce LDL-C in patients with a prior
atherothrombotic event in a very large cardiology community,
well-representing the entire country.

Supplementary material

Supplementary material is available at European Heart Journal—
Quality of Care and Clinical Outcomes online.
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