@ESC

European Heart Journal: Acute Cardiovascular Care (2024) 13, 46-54 ORIGINAL SCIENTIFIC PAPER

European Society  https://doi.org/10.1093/ehjacc/zuad119 Quadlity of Care

of Cardiology

Quality control to improve LDL-cholesterol
management in patients with acute coronary
syndromes based on the ACS EuroPath IV

project

Francois Schiele 1.2% Alberico L. Catapano3’4, Raffaele De Caterina

Ulrich Laufs

5,6
’

7, J Wouter]ukemas’g, Azfar Zaman 1°, and Alessandro Sionis ® 1112

"Department of Cardiology, University Hospital Jean Minjoz, Boulevard Fleming, Besangon 25000, France; 2EA3920, University of Franche-Comte, 19 rue Ambroise Pare, 25000 Besangon,
France; *Department of Pharmacological and Biomolecular Sciences, University of Milan, Via Balzaretti 9, 20133 Milan, Italy; “IRCCS MultiMedica, Via Milanese 300, 20099 Sesto S. Giovanni,
Milan, Italy; SChair of Cardiology, University of Pisa, Via Savi 10, 56126 Pisa, Italy; *Cardiovascular Division, Pisa University Hospital, Via Paradisa 2, 56124 Pisa, Italy; “Klinik und Poliklinik fir
Kardiologie, Universitatsklinikum Leipzig, Liebigstrasse 20, 04103 Leipzig, Germany; ®Department of Cardiology, Leiden University Medical Center, PO Box 9600, 2300 RC Leiden, The
Netherlands; “The Netherlands Heart Institute, Moreelsepark 1, 3511 EP Utrecht, The Netherlands; %Freeman Hospital, Newcastle upon Tyne Hospitals NHS Trust and Newcastle
University, NE7 7DN Newcastle-upon-Tyne, UK; "'Department of Cardiology, Hospital de la Santa Creu i Sant Pau, IIB-Sant Pau, Universitat Autdnoma de Barcelona, Barcelona 08025,
Spain; and "2Centro de Investigacién Biomédica en Red de Enfermedades Cardiovasculares (CIBERCV), Madrid 28029, Spain

Received 30 May 2023; revised 17 August 2023; accepted 2 October 2023; online publish-ahead-of-print 13 October 2023

Methods
and results

Conclusion

We performed quality control of lipid-lowering therapy (LLT) in patients with acute coronary syndrome (ACS), with a view
to proposing corrective actions.

Using a Define Measure Analysis Improve Control (DMAIC) approach applied to data from the ACS EuroPath IV survey, we
measured attainment of two quality indicators (Qls) related to lipid-lowering treatment: (i) prescription of high-intensity
statins (or equipotent treatment) before discharge, and (ii) proportion with LDL-cholesterol <55 mg/dL (1.4 mmol/L) dur-
ing follow-up. A total of 530 European cardiologists responded and provided data for up to 5 patients from their centre, for
acute and follow-up phases. Corrective measures are proposed to increase the rate of attainment of both Qls. Attainment
of the first Ql was measured in 929 acute-phase patients, 99% had LLT prescribed at discharge and 75% of patients fulfilled
the first QI. Attainment of the second QI was assessed in 1721 patients with follow-up. The second QI was reached in 31%
of patients. The DMAIC approach yielded 10 potential changes in prescription, 3 for the first and 7 for the second QI. The
overall strategy is ‘Fire to Target’, i.e. early intensification of the LLT using statins, ezetimibe, bempedoic acid, and proprotein
convertase subtilisin/kexin type-9 inhibitors, and is presented as an algorithm for routine application.

Quality control for LLT, based on the ACS EuroPath IV survey, detected 10 potential changes in prescription that could
enhance attainment of 2 Qls. Whether the Fire to Target strategy will be adopted and effective needs to be assessed in
further steps of the EuroPath Quality programme.
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* Attainment of two Quality Indicators (Qls) measured in a survey of 530 European

e QI1: prescription of high-intensity statins before discharge after ACS.
e QI2: proportion of patients with LDL-C <55mg/dL (1.4 mmol/L) during follow-up.
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Introduction

There is a growing interest in the quality of health services, which in-
volves providing effective, safe, people-centred care that is timely,
equitable, integrated, and efficient. This heightened awareness of the
quality of care explains why the European Society of Cardiology
(ESC) guidelines are currently systematically complemented with the
publication of a set of quality indicators (QlIs). These Qls are tools spe-
cifically developed for the assessment of quality of care, linked to the
guidelines and intended to be used for quality control, a key step in qual-
ity assurance. Although assessments of Qls from registries have been
published, for example, in the management of acute myocardial infarc-
tion (AMI),"* the remaining actions needed to comply with quality con-
trol are not usually implemented.5 Strategies of quality control
routinely applied in industry might also be suitable for implementation
in the healthcare sector. Examples include ‘Six Sigma’, ‘Lean’, or the
combination, ‘Lean Six Sigma’, which aim to reduce variability in both
quality and the timing of care.® In an attempt to improve the quality
of lipid management in patients admitted for AMI, we undertook quality
control using the ‘Define Measure Analysis Improve Control’ (DMAIC)
strategy. The quality control focused on two objectives, identified as
QlIs by current ESC guidelines, namely prescription of statins at high in-
tensity,” and the proportion of patients achieving LDL-cholesterol
(LDL-c) goals8 within 12 months after acute coronary syndrome (ACS).

Methods

The quality control process followed four of the five steps of the DMAIC
approach, namely:

(1) The ‘determine’ step: Despite high-intensity statins and ezetimibe
being widely available, recent observational studies have shown that
among patients with atherosclerotic cardiovascular disease, only
20% reach the therapeutic goal.”'® One of the leading reported

10 Proposals for Changes in Practice
Initial statin at high-intensity
High-intensity statin at admission
Combo with ezetimibe before discharge
Combo with bempedoic acid/PCSK9i before discharge
Screen for familial hypercholesterolaemia
First follow-up at 4-6 weeks
Transmit information at discharge
Manage statin intolerance
Single-step optimization of LLT during follow-up
Simplify LLT and information for adherence

Acute coronary syndrome e Lipid-lowering therapy e Statin e Ezetimibe e Proprotein convertase subtilisin/kexin type-9

reasons for this failure to reach therapeutic objectives is suboptimal

intensity of lipid-lowering therapy (LLT), both at the initial prescription

and during follow-up."

(2) The ‘measure’ step: Data from ACS EuroPath IV survey were used for
the assessment and measurement of the two Qls investigated, and de-
fined as follows:

(@) The first Ql was assessed at discharge and defined as ‘prescrip-
tion of high-intensity statins before discharge or a combination
of a statin (any intensity) plus ezetimibe, or a prescription of pro-
protein convertase subtilisin/kexin type-9 inhibitor (PCSK9i);
alone or combined with statins’. Only patients at the acute phase
were considered. This QI is derived from the QI defined by
ESC-ACVC, namely ‘discharge with high-intensity statins (de-
fined as atorvastatin >40 mg or rosuvastatin >20 mg) unless
contra indicated”.” It takes account of patients with a documen-
ted history of intolerance in whom the combination of low/
moderate-intensity statin and ezetimibe or PCSK9i can be used
and provides a similar reduction in LDL-c to that achieved with
high-intensity statin monotherapy.

(b) The second QI was defined as ‘the rate of patients who had an
LDL-c level <55 mg/dL (1.4 mmol/L) during follow-up’ and con-
sidered only patients during the follow-up phase. This Ql is de-
rived from the ESC QlIs for cardiovascular disease prevention,
namely ‘LDL-c level at or below that recommended for their
estimated cardiovascular risk’, considered as both an LDL-c
<55 m;/dL (1.4 mmol/L) and a >50% reduction in baseline
LDL-c.”®

(3) The ‘analyse’ step: Based on the responses recorded in the ACS
EuroPath IV survey, the reasons for LLT prescription, in terms of
type of drug, intensity, and timing of prescription were analysed.
The ACS EuroPath project was designed to assess clinical practice in
terms of LLT in post-ACS patients, with a view to improving the qual-
ity of lipid management and prevention, both during the acute phase,
and during the first year of follow-up.!" The ACS EuroPath IV survey
was conducted in 2022 and involved 530 physicians [137 (26%) inter-
ventional cardiologists and 393 (74%) general cardiologists] and col-
lected data for 2650 patients with ACS, 929 (35%) at the acute
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phase and 1721 (65%) at the follow-up phase. The results of the ACS
Europath IV survey have been published elsewhere.”® The project in-
cluded online questionnaires using a patient record form, in which
each respondent provided data for the last five patients of their centre,
for the acute and follow-up phases of ACS. The surveys were designed
to capture important clinical parameters to identify the overall level of
quality and potential weak points. The survey design is illustrated in
Supplementary material online, Figure S1. The questions of the survey
covered five major sections, namely: (i) patient’s risk profile and thera-
peutic lipid goals; (ii) content, use of, and expectations for
lipid-lowering management protocols at the acute phase (from admis-
sion to discharge); (iii) content, use of, and expectations for
lipid-lowering management protocols for the post-discharge phase;
(iv) rules and recommendations during follow-up; and (v) patient re-
cord data collection. The survey included specific questions about
the details of LLT prescription, notably the type and intensity of LLT
prescribed (statin intensity, ezetimibe, use of PCSK9i); the time of pre-
scription; LDL-c levels at baseline and during follow-up (up to 12
months). In addition, the time frame to achieve the two QIs was
also measured with an objective of a 4- to 6-week interval between
the initiation (or changes) of LLT and the assessment of tolerance
and efficacy.

(4) The ‘improve’ step: Proposals for change were made, considering the
results of recent randomized and observational studies, with the aim
of improving the rate and timing of attainment of the two QlIs.
Proposals for change were retained providing that the changes were
in agreement with the ESC guidelines, applicable at reasonable cost
and effort, with minimal disruption of routine practice, and demon-
strated to be safe and effective.

Results

Measure: attainment of quality indicators
Overall, attainment of the LDL-c objective was one of the main prior-
ities, after smoking cessation and diabetes control, when managing
post-ACS patients. Regarding the LDL-c objectives, 68% of cardiolo-
gists expected to reduce LDL-c by >50%, and 42% aimed to achieve
an LDL-c level <55 mg/dL (1.4 mmol/L). The timeframe to reach these
LDL-c objectives was within 3 months in 54%, and within 6 months in
91% (see Supplementary material online, Figure S2).

The first QI was measured in 929 acute-phase patients included in
the survey. Lipid-lowering therapy was prescribed during the early
phase of hospitalization in 99% of cases and comprised high-intensity
statins in 75% (monotherapy in 44%, in combination with ezetimibe
in 29% and with PCSK9i in 2%). As a result, the proportion of patients
fulfilling the first QI was 75%, while the QI was not satisfied in 25%.
Figure 1 displays the type of LLT during hospitalization and at discharge
among patients who satisfied QI1 and those who did not.

Attainment of the second QI was assessed in 1721 patients from the
follow-up phase of the survey. For patients in the acute phase, the first
follow-up visit was planned before discharge in 80% of patients, and
62% were referred to cardiac rehabilitation. Among patients who
were followed up, the first follow-up visit took place on average at
16 weeks, and before 6 weeks in 31% of cases, with LDL-c assessment
performed in 76%. The mean LDL-c level was 85 + 45 vs. 125 & 53 mg/
dL at admission (2.1 + 1.1 vs. 3.1 + 1.3 mmol/L). The second QI was
reached in 18% of patients in whom LDL-c was tested at the first
follow-up visit. A second visit was performed in 53%; mean LDL-c
was 71+ 37 mg/dL (1.78 + 0.9 mmol/L) and the QI was satisfied in
34% of patients receiving a second follow-up and in whom LDL-c
was measured. A third visit was performed in 20% of patients [mean
LDL-c 67 +33 mg/dL (1.7 + 0.8 mmol/L)] and a fourth in 5% [mean
LDL-c 73 + 38 mg/dL (1.8 £ 1.0 mmol/L)].

The main changes in LLT observed over successive visits were an
increase in LLT intensity: not in the intensity of statin therapy, but ra-
ther by introducing combination therapy with ezetimibe (up to 36%)
and/or PCSK9i (up to 20%). As a result, overall, the second QI was

achieved in 31% of the patients who were followed up and had
LDL-c measured at least once during follow-up. The rate of use of
high-intensity statins at discharge was higher in patients who had
LDL-c <55 mg/dL (1.4 mmol/L) at the first follow-up visit (overall
88%; 49% monotherapy) compared with those who had LDL-c
>55 mg/dL (1.4 mmol/L) at the first follow-up (overall 77%; 43%
monotherapy; Figure 2).

Analysis and proposals for improvement
of prescription strategies

Based on the analysis of the results of the survey, 10 proposals for

change were identified, with a view to improving the attainment of
the 2 Qls (Figure 3).

(1) Initial statin prescription should be at high intensity, regardless of
baseline LDL-c: The reasons why 13% of patients were treated
with low/moderate-intensity statin monotherapy cannot be accur-
ately determined from the results of the survey. However, misinter-
pretation of the LDL-c goals and an overestimation of the risk of
intolerance could have played a role. Interestingly, a substantial pro-
portion of physicians may limit statin intensity, aiming for an LDL-c
goal above the threshold recommended by guidelines. Indeed, 26%
set the LDL-c goal at <55 mg/dL (1.4 mmol/L), while 50% consid-
ered the LDL-c goal to be between 55 and 70 mg/dL (1.4 and
1.8 mmol/L), underlining a relevant gap in guidelines awareness.
Regarding patients with a history of intolerance of high-intensity sta-
tins, re-challenge with a different high-intensity statin is possible, or
use of low/moderate intensity statin monotherapy combined with
ezetimibe would provide a decrease in LDL-c comparable with
that of high-intensity statins.'®> When statin plus ezetimibe are not
sufficient, we propose a two-pill-three-drug step strategy using the
highest tolerated dose of a potent statin (atorvastatin or rosuvasta-
tin) plus the fixed-dose combination of bempedoic acid with ezeti-
mibe. In patients with complete statin intolerance, bempedoic acid
in combination with ezetimibe lowers LDL-c by 35-45%."

(2) High-intensity statins should be initiated at admission: In the survey,
LLT was introduced at admission in 26%, and within the first day in
63%. The ESC guidelines recommend initiating high-intensity statins
‘as early as possible’, but without an explicit timeline for the first pre-
scription. This should be interpreted to mean ‘at admission’, given
the lla B recommendation for initiation of high-intensity statins be-
fore planned percutaneous coronary intervention, which is highly
likely to occur early in patients admitted for ACS. Delaying the initi-
ation of LLT until after lipid testing is not necessary, because neither
the non-fasting state nor 1 day of treatment with statins have a sub-
stantial impact on the LDL-c level.

(3) Statins in combination with ezetimibe before discharge: The first-line
combination of statins and ezetimibe is not explicitly recommended by
the ESC guidelines, but rather, as a second step after failure to lower
LDL-c to the therapeutic goal with lifestyle measures and statins alone.
Nevertheless, a strategy comprising first-line treatment with the combin-
ation of high-intensity statins + ezetimibe (‘Strike Early and Strike Strong’)
is now proposed in a clinical consensus statement from Association
for Acute CardioVascular Care in collaboration with the European
Association of Preventive Cardiology and the European Society of
Cardiology Working Group on Cardiovascular Pharmacotherapy.’
Recently, evidence from randomized trials has shown that bempedoic
acid, either alone or in combination with ezetimibe, is capable of achieving
further LDL-c reductions'®"® and improved dlinical outcomes. There is
converging evidence to support the prescription of combination treat-
ment before discharge, as follows:

(@) According to the biological effects of statins and ezetimibe, in
order to reach the recommended LDL-c goals, the combin-
ation is required, in order to decrease LDL-c sufficiently when-
ever baseline LDL-c is >110 mg/dL. In the ACS EuroPath IV
survey, the mean LDL-c level was 129 + 54 mg/dL (3.66 +
1.4 mmol/L). Accordingly, high-intensity stain monotherapy
would be needed in the majority of patients. Despite the fact
that 85% of discharge LLT prescriptions included high-intensity
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Figure 1 Type of lipid-lowering therapy during hospitalization and at discharge among patients who met the first quality indicator, and those who
did not. Ql, quality indicator; HIS, high-intensity statins; mono, monotherapy; PCSK9i, proprotein convertase subtilisin/kexin type-9 inhibitors;
Mod, moderate; LLT, lipid-lowering therapy.

High intensity statin mono a0

Low/moderate intensity statin mono

Ezetimibe mono

Statin + ezetimibe combi

1
|
¥ 2
35 34% high intensity ' 42 40% high intensity

PCSK9i mono

PCSK9i + Statin + ezetimibe combi |-45
PCSK9i + ezetimibe combi LLT at Discharge '. : LLT at 1st Follow-Up
PCSK9i + statin combi ? Fo 2
Other LLT L‘, i
0 10 20 30 40 50 0 10 20 30 40 50
B Pts with LDL-c =255mg/dL m Pts with LDL-c <55mg/dL
(1.4mmol/L) at 1st FU (1.4mmol/L) at 1st FU

Figure 2 Lipid-lowering treatment received at discharge and changes in lipid-lowering treatment at the first follow-up visits in patients with
LDL-cholesterol <55 mg/dL (<1.4 mmol/L) at the first follow-up (lower bars), compared with those with LDL-cholesterol> 55 mg/dL
(>1.4 mmol/L) at the first follow-up (upper bars). Mono, monotherapy; combi, combination; PCSK9i, proprotein convertase subtilisin/kexin type-9
inhibitors; Mod, moderate; LLT, lipid-lowering therapy; FU, follow-up.

statins (or an equipotent treatment), the mean LDL-c at the L) at the first visit compared with countries with the
first visit was 85 +45 mg/dL (1.9 +1.26 mmol/L), and only lowest rate of use (<35% in Germany, UK, and The
18% had LDL-c <55 mg/dL (1.4 mmol/L). A similarly low rate Netherlands; rate of combination of 14, 21, 37 vs. 6, 8, 4%, re-
of attainment of LDL-c goals was observed among very high- spectively; Supplementary material online, Figure S3). In an ob-
risk patients in a large contemporary registry” where the com- servational study where >90% of patients received
bination of a statin plus ezetimibe was used in fewer than 10% high-intensity statins and 65% received ezetimibe before dis-
of patients. charge post ACS, the rate of patients at LDL-c goals was found
(b) The results of the survey show wide variations across countries to be as high as 50%, without the need for prescription of a
in the use of statins and ezetimibe at discharge. In countries PCSK9i.%°
where the rate of use was high (>40% in Italy, Spain, (c) Adding ezetimibe to high-intensity statins before discharge

and France), more patients had LDL-c <55 mg/dL (1.4 mmol/ when baseline LDL-c >100 mg/dL [70 mg/dL (1.8 mmol/L)]
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Quality Control to improve 2 Quality Indicators:
10 proposal for changes in practice

Ql 1: not satisfied in 25%

Ql = Prescription of HI statin
before discharge (or
combination of HI statin +
ezetimibe, bempedoic acid or
PCSK9i)

Changes to improve the rate
of attainment of Ql1

Ql 2: not satisfied in 69%

Changes to improve the rate

LDL-c level at or below that y
of attainment of QI2

recommended for their
estimated cardiovascular risk,
LDL-c <55mg/dL (1.4 mmol/L)

: Initial statin prescription should be at high intensity ‘

: High-intensity statins should be initiated at admission ‘

: Combine with ezetimibe before discharge ‘

4: Combine with bempedoic acid/PCSK9i before discharge

: Screening for familial hypercholesterolemia ‘

: Schedule the first follow-up visit at 4 to 6 weeks |

: Transmission of information at discharge ‘

: Management of Statin intolerance. }

| 9: Single step optimization of LLT during FU ‘

| 10: Simplification of LLT and information for adherence ‘

Figure 3 Overview of the 10 proposals for quality improvement derived from the quality control: 2 measures to improve the attainment of QI1 and 8
measures to improve the attainment of QI2.

)

for patients already under LLT has been proposed by the
European Atherosclerosis Society.”*? Although this strategy
is somewhat complex, it is applicable in routine practice, and
makes it possible to get half of the patients to LDL-c goals.?
The systematic prescription of the combination of statins
plus ezetimibe as first-line therapy® is easier to apply in prac-
tice, with better biological and clinical efficacy, and without
safety concerns.**
Combination with bempedoic acid and/or PCSK9i during hospitaliza-
tion: In a large, nationwide, observational study of patients with ACS,
a greater decrease in LDL-c at 6—8 weeks was associated with better
long-term outcomes.?® This concept pleads in favour of the routine
addition of other lipid-lowering drugs, such as ezetimibe but also
bempedoic acid or PCSK9i on top of high-intensity statins. On aver-
age, a combination of statin and ezetimibe yields a 65% reduction in
LDL-c at 4 weeks."> Another option for oral treatment is bempedoic
acid in addition to a statin and ezetimibe. Bempedoic acid is especially
effective in patients with little or no background statin treatment.
The reduction in LDL-c with bempedoic acid monotherapy is around
25% in statin-naive patients, and around 18% on top of statins.
Bempedoic acid in combination with ezetimibe, ideally as a fixed-
dose tablet, lowers LDL-c by around 40% in statin-naive patients
and by around 35% on top of statins. Such a combination of bempe-
doic acid and maximally tolerated statins, before discharge or during
follow-up is likely to increase the rate of attainment of QI2, and its
clinical benefit has been demonstrated.' Finally, the combination
with PCSK9i is proposed by the ESC guidelines as the final step in
the optimization cascade for patients whose LDL-c levels are not
at goal, despite already taking the maximal tolerated statin dose
plus ezetimibe. However, starting such a combination earlier, notably
during hospitalization for ACS, can also be considered in patients al-
ready taking the maximal tolerated statin dose and ezetimibe. From
the survey, 4% of patients received a PCSK9i during the acute stay,
even though 53% of the physicians agreed with the use of PCSK9i be-
fore discharge for patients who have experienced a second vascular
event within the last 2 years, and 50% of physicians agreed for

®)

)

patients admitted with maximally tolerated statins and ezetimibe.
Of note, local regulatory rules may hinder the adoption of this strat-
egy in several European countries.

Screening for familial hypercholesterolaemia (FH): a lipid profile was
obtained during the acute stay in 90%, and LDL-c was measured in
96% of those tested, HDL-c in 92% and triglycerides in 84%.
Screening for FH, based on clinical history and LDL-c level, was per-
formed in 13% (FH was already known in a further 5%), and a high
probability of FH was identified in 7%, based on clinical assessment
(67%), risk score (28%), and genetic confirmation (10%). Although
this rate of FH is comparable with that reported in other observa-
tional studies,?® adding a specific alert for FH screening, when admis-
sion LDL-cis >190 mg/dL without LLT, or >130 mg/dL under LLT is
a simple method that could improve screening. This approach is re-
commended by the ESC guidelines'® and has already been proposed
in LLT management protocols for patients with ACS.2"*? A diagnosis
of FH could also have an impact on the discharge prescription be-
cause, for these patients, 78% of physicians agreed that a combin-
ation of a statin and ezetimibe should be systematically prescribed
before discharge, and 62% agreed to the systematic use of a PCSK9i.
Schedule the first follow-up visit at 4—6 weeks: The timing of the first
post-discharge visit is not explicit in the ESC guidelines, nor is the
type of healthcare provider (HCP) to be preferred (general practi-
tioner or cardiologist), but 4-6 weeks after the introduction of
LLT, or any change in LLT, has been suggested as a suitable time-
frame."® The utility of the 4- to 6-week visit is three-fold, namely
to check for tolerance, adherence, and efficacy. In the survey, 80%
of patients had an appointment for their first follow-up visit when
they were discharged, but less than half of those visits were sched-
uled within 6 weeks. In other words, many patients are followed
up later than recommended. In the end, the average time to the first
follow-up was 16 weeks: for 17%, the first follow-up was before the
fourth week, for 14% between 4 and 6 weeks, for 11% between 6
and 8 weeks, and >8 weeks for the remaining 58% of patients.
Transmission of information at discharge: In the discharge document,
specific information regarding lipid management should be given. In



Quality control to improve LDL-cholesterol management

51

(10)

the survey, for example, the LDL-c goal for the patient is expected to
be included in the discharge document by 67% of HCPs, the timing of
the first lipid assessment by 67%, and strategies for LLT intensifica-
tion by 56%. In practice, the LDL-c goal for the patient is included
in the discharge document for 84% of patients, timing of the first lipid
assessment for 51%, and strategies for LLT intensification by 42%,
and including an algorithm for the LLT management for 28%.
Improving the hospital discharge letters would palliate the gaps in
communication between specialists and primary care providers,
both in terms of the letter’s content and the timeframe of delivery.
To date, only an expert consensus®’ has focused on the form and
content of information to be communicated at discharge post
ACS. The discharge document should include key elements such as
the patient’s risk level, the recommended LDL-c goal, the discharge
LLT, the timing of the first visit, and information about the need for
rehabilitation. Moreover, if intolerance, non-adherence, or a need for
LLT intensification is likely to arise for the specific patient, the strat-
egies to address these issues, as described below, should be men-
tioned in the discharge document. It should also be acknowledged
that the discharge letter is an important source of information for
the patient. If carefully drafted, it can promote the consolidation of
the knowledge acquired during the hospital admission thus empow-
ering the patient and leading to improved treatment adherence.
Management of statin-associated muscular symptoms (SAMS):
Statin-associated muscular symptoms are the main cause of LLT in-
tolerance and the main reason for the de-escalation of LLT intensity,
cessation of treatment, or non-adherence. Statin-associated muscular
symptoms are reported in 9% in randomized studies, but in up to
17% of patients in observational studies.”® The discrepancy in these
rates between different types of study is likely explained by the ‘nocebo’
effect, highlighted by an ‘N-of-one’ study?” where patients ‘intolerant to
statins’ report similar SAMS when treated with statins as when they are
treated with a placebo. Irrespective of the underlying mechanism, the
management of patients with SAMS has been clearly described *
The ‘de-challenge—re-challenge’ sequence is helpful for both the diagno-
sis of SAMS and to determine the ‘maximally tolerated statin intensity’.
Bempedoic acid offers an interesting alternative to statins.'®"73132
After any decrease in statin intensity or after a switch from statin to
bempedoic acid, a lack of efficacy is likely, and this can be compensated
for by adding ezetimibe,* and/or a PCSK9i.33*

Optimization of LLT for efficacy during the follow-up: According to the
recommended step-by-step intensification process, the use of PCSK9i
is considered when the LDL-c goals are not reached, despite a combin-
ation of statins and ezetimibe. Data from the survey show that all pa-
tients had at least one follow-up visit, 53% had at least two, 15% had
three, and 4% had four follow-up visits in the 12 months after discharge.
Among the 82% patients who were not at LDL-c objectives at the first
visit, LLT was modified in 61%, notably by an increase in the dose of
statins (18%), addition of another LLT (29%) or both (7%). After the
first visit, among patients who had further visits and were still not at
LDL-c objectives (66%), LLT was changed in 38%, notably by an in-
crease in the statin dose (12%), addition of another LLT (17%) or
both (3%). Among patients with a third visit, 63% were still not at
the LDL-c objective, and changes to the LLT were made in 24%.
There was also a decrease in LLT intensity to optimize tolerance or
compliance, or to avoid a ‘too low LDL-c’ (see Supplementary
material online, Figure S4). As a result, a combination of statins and eze-
timibe (39% at discharge, 41% at the first and second visits) or with a
PCSK9i (9% at discharge, 22% at the first visit, and 29% at the second
visit) increased; and beyond the first follow-up visit, changes in LLT
were limited. The routine prescription of combination therapy with a
statin plus ezetimibe before discharge would reduce the number of
follow-up visits, and the next LLT optimization steps would then be
the addition bempedoic acid and/or a PCSK9i if needed.
Simplification of LLT and patient information for long-term adher-
ence: Both intensity of and adherence to LLT decrease over
time,*® resulting in suboptimal exposure to LLT over the years. In
the survey, two-thirds of the patients received information about li-
pid management during the acute stay, and 59% of physicians expect
the use of telemedicine to increase as a tool for LLT adherence and
monitoring. An expert consensus on statin adherence concluded

that simplification of the treatment, by using fixed combinations, as
well as adequate information to the patients, and management of
side effects could improve adherence.® Better LDL-c control and
adherence have been shown with moderate intensity statins plus
ezetimibe compared with high-intensity statin monotherapy.*®
Among patients treated with a PCSK9i in ‘real life practice’ in
Europe, discontinuation of PCSK9i was infrequent, and most patients
were at LDL-c goals.”>*” Nevertheless, reducing the number of
PCSK?9i injections by using monthly or even a twice-yearly treatment
formulation could improve adherence. Once treatment is optimized
and even when it is well tolerated, a common cause of non-
adherence is the fear of side-effects related to ‘too low’ levels of
LDL-c, despite a large body of data showing the safety and
better clinical prevention achieved when LDL-c is <30 mg/dL
(0.9 mmol/L).*®

For the routine application of these changes in lipid-lowering treat-
ment for patients admitted for ACS, a Fire to Target treatment algo-
rithm is illustrated in Figure 4.

Discussion

Quality control focusing on two QlIs for LLT management confirms the
suboptimal quality of LDL-c control, particularly regarding the objective
of LDL-c levels at follow-up. The analysis of potential causes using the
ACS EuroPath IV survey data made it possible to propose 10 potential
solutions, in line with ESC guidelines. To complete the DMAIC ap-
proach, a further assessment of the same Qls should be performed
again after implementation of the proposed corrective measures.

Performing quality control of LLT after ACS is timely, because recent
observational studies consistently report a failure to reach the 2019
LDL-c objectives in the majority of post-ACS patients, despite the avail-
ability of effective drugs to lower LDL-c. EuroPath is a quality pro-
gramme, with a first survey of lipid management post ACS in 2018
(EuroPath 1) followed by analysis and proposal for changes.***" The
ACS EuroPath IV evaluation of lipid management was performed in
2022, after the changes to the recommended LDL-c objectives.13
The ACS EuroPath |V survey was specifically designed to capture the
different phases of the prescription of LLT between the acute phase
and 12 months follow-up in the context of ‘post 2019’ guidelines
(see Supplementary material online, Figure $1).'* To the best of our
knowledge, this is the first quality control initiative to improve the at-
tainment of Qls defined by the ESC for LLT post ACS with a DMAIC
approach. To ensure that the quality control process is pursued, future
iterations of the ACS EuroPath survey should focus on measuring the
change in the Qls, after introduction of changes in practice based on
the implementation of the measures proposed here.

In ACS EuroPath IV, the overall rate of prescription of high-intensity
statins at discharge post ACS was 75% (and 86% of the patients had a
discharge LLT capable of decreasing LDL-c by 50% or more), which is
higher than reported in previous studies*** and also higher than the
rates observed in the EuroPath | survey (66%), performed in 2018
with a comparable design (Figure 1)."? The improvement in discharge
prescriptions may reflect the changes introduced in the ESC/EAS re-
commendations for LDL-c goals for very high-risk patients.13 There is
greater room for improvement regarding the second QI since it was
reached in only 31% of patients who were followed up and had their
LDL-c measured. Among the 10 proposals for change, it is likely feasible
to apply the majority of them in practice, at reasonable cost and effort,
without a complex strategy, and probably even with a simplification of
routine practice.

The systematic use of the combination of high-intensity statins
and ezetimibe before discharge is an important improvement, not
only because of the early decrease in LDL-c, ease of application,
and limited cost, but also because it is likely to have a clinical impact
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Figure 4 Proposed lipid management algorithm (‘Fire to Target’) for routine application of the proposed changes.

by enabling earlier optimization with PCSK9i, when indicated. Given
the observed timing of the first and subsequent follow-up visits, the
decision to add PCSK9i could be brought forward by 6—12 months.
The clinical impact of the earlier use of PCSK9i was not only de-
monstrated in the ODYSSEY-OUTCOMES study** but also in
the FOURIER study (Further Cardiovascular Outcomes Research
With PCSK9 Inhibition in Subjects With Elevated Risk), where
the clinical benefit of the additional PSCK9i was more pronounced
among patients included <12 months after an ACS, when com-
pared with those with remote (>12 months) ACS.*® In addition,
delayed introduction of PCSK9i in eligible patients has a clinical
cost as shown in the FOURIER-Open Label Extension, where pa-
tients from the active group (i.e. who had a 2.2-year head start
on the introduction of PCSK9i) had a 20% relative reduction in car-
diovascular death, myocardial infarction or stroke, and a 23% rela-
tive reduction in cardiovascular death.3® However, the optimization
of LLT with PCSK9i suffers from one important limitation, namely
the local conditions for reimbursement of PCSK9i in each country.
Wide variations exist across European countries regarding the
availability and/or reimbursement of PCSK9i. To date, PCSK9i are
not reimbursed in European countries for patients with LDL-c
<70 mg/dL under oral LLT, even if the LDL-c remains >55 mg/dL
and even if the ESC/EAS recommended goals are not reached.
Thus, accountability for the failure to satisfy the second QI needs
to be carefully examined*® when it depends on the local possibility
to prescribe a PCSK9i.

Limitations

First, the quality control is based on the analysis of online survey data and
not on available patient records. Second, information was provided by
physicians, who selected the patients who were included, and therefore,

data are subject to selection bias and may not be representative of the
overall ACS population. Furthermore, the survey was only performed
in countries of the European Union, which limits extrapolation of the al-
gorithm. Lastly, the regulatory limitations of each healthcare system may
preclude initiating treatments such as PCSK9i from admission Day 1.

Conclusions

Quality control using a DMAIC approach, based on data from ACS
EuroPath IV and focused on 2 Qls for LDL-c, led to 10 proposals for
changes to be made during the acute phase and up to 12 months after
discharge, with the aim of improving lipid management. The areas tar-
geted for change include the systematic use of high-intensity statins,
prescription at admission, combination with ezetimibe before dis-
charge, screening for FH during hospitalization, scheduling the first
follow-up visit within 4—6 weeks, early and effective transmission of lipid
guidance in the discharge letter, management of intolerance to detect
the maximally tolerated LLT, management of lack of efficacy with opti-
mization using PCSK9i, and fostering of patient adherence by treatment
simplification and patient information.

Supplementary material

Supplementary material is available at European Heart Journal: Acute
Cardiovascular Care.
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