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a B S T r a c T
in patients admitted for acute myocardial infarction (mi), it has been demonstrated that reducing LdL cholesterol (LdL-c) is associated with 
a reduction in major adverse cardiovascular events. We describe a consensual proposal made by a French group of experts for lipid-lowering 
therapy at the acute phase of acute myocardial infarction. a group of French experts comprising cardiologists, lipidologists and general practitio-
ners prepared a proposal for a lipid-lowering strategy with a view to optimizing LdL-c levels in patients hospitalized for myocardial infarction. 
We describe a strategy for the use of statins, ezetimibe and and/or proprotein convertase subtilisin-kexin type 9 (PcSK9) inhibitors, with a view 
to reaching target LdL-c levels as early as possible. This approach, which is currently feasible in France, could considerably improve lipid man-
agement in patients after acS, thanks to its simplicity, rapidity and the magnitude of the decrease in LdL-c that it achieves.
(Cite this article as: Schiele F, Sabouret P, Puymirat e, abdennbi K, Lebeau F, meltz m, et al. French expert group proposal for lipid-lowering 
therapy in the first 3 months after acute myocardial infarction. Panminerva Med 2023 Apr 06. DOI: 10.23736/S0031-0808.22.04799-1)
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in patients admitted for acute myocardial infarction (mi),
it has been demonstrated that reducing low density li-

poprotein (LdL) cholesterol (LdL-c) to the target via the 
early introduction of high-intensity statins, associated with 
ezetimibe and/or proprotein convertase subtilisin-kexin 
type 9 (PcSK9) inhibitors, is associated with a reduction 
in major adverse cardiovascular events. Based on this evi-
dence, the european Society of cardiology (eSc) and the 
French Society of cardiology issued high-grade recom-
mendations in favor of the early introduction of high-in-

tensity statins (as early as admission), regardless of base-
line LdL. To reach a target LdL-c level <0.55 mg/dL (1.4 
mmol/L) plus a reduction of 50% in baseline LdL-c levels, 
treatment optimization is recommended, notably intensifi-
cation of the lipid-lowering therapy with the use of ezeti-
mibe and/or PcSK9 inhibitors. Observational studies from 
France and elsewhere have shown that these guidelines are 
poorly implemented, and notably, high-intensity statins 
are prescribed initially in only half of patients. during 
follow-up, not only is there no intensification of treatment, 
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intensity statins at admission, regardless of baseline LdL, 
is predominantly based on these two studies. in parallel, 
studies including patients undergoing coronary angioplasty 
for acS or stable coronary disease also showed that the 
prescription of a statin prior to percutaneous coronary in-
tervention (Pci) was associated with a reduction in the risk 
of subsequent cardiovascular events.5 a meta-analysis of 
26 randomized studies suggested that the earlier statins are 
prescribed, the greater the benefit.6 Taken together, these 
findings from acute ACS and PCI provide a compelling ra-
tionale for urgent prescription of high-intensity statins. The 
addition of ezetimibe on top of high intensity statin therapy 
during the acute phase of acS, provides additional cardio-
vascular prevention. in the improved reduction of Out-
comes: Vytorin Efficacy International Trial (IMPROVE-
iT), the use of 10mg ezetimibe on top of simvastatin 40 mg 
daily led to an additional 20% reduction in LdL-c (which 
dropped from 69 mg/dL [1.8 mmol/L] to 54 mg/dL [1.4 
mmol/L]), and this reduction was associated with a signifi-
cant reduction in cardiovascular events.7

The evaluation of cardiovascular Outcomes after an 
acute coronary Syndrome during Treatment With ali-
rocumab (OdYSSeY Outcomes) study investigated the 
value of adding the PcSK9 inhibitor alirocumab, on top 
of the maximum tolerated dose of statins in terms of car-
diovascular outcomes after recent acS.8 alirocumab was 
introduced in patients with an LdL-c >70 mg/dL (1.8 
mmol/L) under maximal tolerated oral lipid-lowering ther-
apy, and on average, 2.6 months after the index event. The 
study reported a relative reduction of 15% in major ad-
verse cardiac events at 3 years,8 with a numerically lower 
rate of all-cause mortality in the alirocumab group.

The clinical benefit of a rapid and marked drop in LDL-
c with high-intensity statins, ezetimibe and PcSK9 in-
hibitors can be explained by the direct effects observed 
on the atheromatous plaque in vivo with endovascular 
imaging, such as intravascular ultrasound (iVUS), near-
infrared spectroscopy (Nir) and optical coherence tomog-
raphy (OcT). The degree of inhibition of the progression 
of atheroma, and the reduction in atheroma and markers 
of vulnerability such as lipid content or fibrous cap thick-
ness, are all proportional to the decrease in LdL-c, both in 
stable disease and in the setting of acS.9-15

Statin+ezetimibe: systematic, or based 
on LDL-cholesterol under treatment?

if we adhere strictly to the provisions of what has been 
demonstrated by randomized clinical trials at the acute 

but in fact, there is even a reduction in treatment intensity 
over time, culminating in insufficient cardiovascular pro-
tection.1, 2 This situation is all the more disappointing and 
perplexing since in France at least, high-intensity statins, 
ezetimibe and PcSK9 inhibitors are all available (albeit 
with some conditions for PcSK9 inhibitors), and their use 
in compliance with the regimens currently reimbursed by 
the social security system would provide extremely effica-
cious lipid management.

in this context, a group of French expert cardiologists 
and lipidologists came together to propose a therapeutic 
strategy that is in line with evidence from the scientific lit-
erature, international guidelines, and reimbursement condi-
tions within the French healthcare system. This strategy is 
simple, applicable in routine practice, and achieves opti-
mal lipid-lowering therapy in patients with recent mi. The 
proposed strategy is focused on the demonstrated impor-
tance of reducing LdL-c starting at the acute phase, the 
value of adapting treatment intensity according to baseline 
LDL, and on the importance of follow-up during the first 
few months after the index event. indeed, the detection 
and management of possible muscular symptoms, and the 
potential initiation of PcSK9 inhibitor therapy on top of 
maximally tolerated oral statins early after the index hos-
pitalization remain under the shared responsibility of the 
acute phase prescriber, the cardiac rehabilitation center car-
diologist and if possible the patient’s referring cardiologist.

Statins, but also LDL-c reduction in acute 
coronary syndrome are evidence-based

The need for systematic introduction of high-intensity 
statins starting at admission for acute coronary syndrome 
(acS) is not always perceived by clinicians to be on a par 
with coronary reperfusion, anti-thrombotic therapy, or beta-
blockers, for example. Yet, randomized studies have shown 
for over 20 years that there is a clinical benefit to be yielded 
from the systematic use of high-intensity statins, regardless 
of baseline LdL. in the myocardial ischemia reduction 
with aggressive cholesterol Lowering (miracL) Study, 
the use of 80 mg of atorvastatin was shown to reduce recur-
rent ischemic events occurring within the first 16 weeks.3 
This effect as compared to placebo was confirmed by the 
Pravastatin or atorvastatin evaluation and infection Thera-
py-Thrombolysis in myocardial infarction 22 (PrOVe iT–
Timi 22) Trial,4 which demonstrated the greater protection 
against death or major cardiovascular events with an inten-
sive lipid-lowering strategy, versus the standard, moderate-
intensity regimen. The recommendation to introduce high-
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line with the design of the Odyssey-Outcomes trial, can be 
considered according to the observed LdL-c under maxi-
mal tolerated therapy.

The French strategy since 2018

after the publication of the results of imPrOVe-iT study in 
late 2014, it became apparent that combination therapy with 
statins plus ezetimibe was of interest as a means to achieve 
an LdL-c level <55 mg/dL (1.4 mmol/L), a level that would 
provide greater cardiovascular prevention than the 70 mg/
dL (1.8 mmol/L) threshold recommended by the guidelines 
in force at the time. To achieve the 55 mg/dL (1.4 mmol/L) 
target, a group of French experts proposed a treatment algo-
rithm comprising high-intensity statins alone in patients ad-
mitted with baseline LdL-c <100 mg/dL (2.6 mmol/L), or 
combotherapy directly in patients with LdL-c >100 mg/dL 
(2.6 mmol/L) at admission.21 The same algorithm was ad-
opted by the eaS in its taskforce published in 2020, notably 
for the association of high-intensity statin plus ezetimibe in 
patients with baseline LdL-c >100 mg/dL (2.6 mmol/L).22 
When applied in routine practice in an unselected cohort of 
patients admitted for acS, this approach led to prescription 
of high-intensity statins in 95% of cases, associated with 
ezetimibe in 65% of cases.21 The value of this prescription at 
discharge after the acute phase was reflected by the average 
LdL-c level achieved in the study (57±28 mg/dL [1.47±0.7 
mmol/L]), which was lower than that reported in interna-
tional registries. in addition, more than 75% of the patients 
reached an LdL-c<70 mg/dL (1.8 mmol/L)21.

With the eSc 2019 LdL-c targets, the algorithm pro-
posed by the French expert group and the european ath-
erosclerosis Society performs less well, with only 50% of 
patients who satisfy both criteria.21 Faced with renewed 
difficulties reaching the target, and in an attempt to sim-
plify the prescription, a new “Fire to target” strategy was 
retained by the French expert group, namely combination 
therapy (statin plus ezetimibe) for all, immediately, and 
without conditions. The “Fire to target” strategy makes it 
possible to bring more patients to the eSc 2019 target ear-
ly on, while also being aligned with the scientific literature 
validating the utility of statins plus ezetimibe at the acute 
phase of acS (Figure 1).

Optimization: first follow-up visit 
- tolerance and efficacy

Observational studies and surveys suggest that the first 
clinical and biological follow-up visit, recommended at 

phase of acS, then the lipid-lowering strategy shown to 
be most efficacious is a dual strategy: Firstly, high-intensi-
ty statins should be initiated at admission and prior to Pci. 
Secondly, the addition of ezetimibe will make it possible 
to achieve LdL-c targets, when these goals cannot be at-
tained by high-intensity statins alone. The scientific ratio-
nale for the use of ezetimibe comes from the imPrOVe-iT 
Trial, and may be debated when using atorvastatin 80 mg, 
since this drug yields a reduction in LdL-c comparable to 
that achieved with simvastatin 40 mg plus ezetimibe.

Nevertheless, the safety of using the association, initi-
ated early after acS, is established, also by imPrOVe-
iT. The association can therefore be given systematically 
and regardless of either baseline LdL-c or LdL-c under 
statin therapy. This approach is no less congruent with the 
scientific evidence than a strategy consisting of a stepwise 
increase in intensity, with prescription of high-intensity 
statins as early as possible, followed by addition of ezeti-
mibe at a later stage as a function of the LdL-c level ob-
served at 4 to 6 weeks.16, 17 The main advantage of the first-
line combination is the substantial and early decrease in 
LdL-c, which has been shown to be associated with better 
long-term outcomes in a nationwide observational study.18

Additionally, the use of this combination as first-line 
therapy has been suggested as a means of timely achiev-
ing therapeutic goals.19 indeed, the therapeutic goals for 
cholesterol defined in 2019 are such that they cannot be 
achieved with statins alone (even high-intensity) in the 
majority of patients. From a purely mathematical view-
point, it is unlikely that a patient will achieve an LdL-
c <55 mg/dL (1.4 mmol/L) with a statin if the baseline 
LdL-c is greater than 110 mg/dL (2.8 mmol/L), since 
the expected reduction with high intensity statin therapy 
is around 50%. This is the case in France, where the av-
erage baseline LdL-c level among patients admitted for 
acS is 132±0.39 mg/dL (3.4±0.01 mmol/L).20 it therefore 
appears logical to adapt the initial prescription to achieve 
the therapeutic goals. The magnitude of the reduction in 
LdL-c achieved with various lipid-lowering regimens 
(statins alone, statin+ezetimibe or PcSK9 inhibitors) is 
established, as is the relatively limited effect of dietary 
measures. indeed, at best, dietary measures will achieve a 
10% reduction in cholesterol.17

A treatment strategy based on both scientific evidence 
and the likelihood of achieving therapeutic goals (the 
“Treat to target” approach) would therefore logically con-
sist of a high-intensity statin initiated at admission, with 
addition of ezetimibe prior to discharge, according to 
baseline LdL. The introduction of a PcSK9 inhibitor, in 



ScHieLe  LLT UP TO 3 mONTHS aFTer ami: FreNcH cONSeNSUS

4 PaNmiNerVa medica mese 2023 

is generally good,7 confirmed by a randomized trial with 
3780 aScVd patients, comparing clinical outcomes, tol-
erance and adherence of either combination first line mod-
erate intensity statins+ ezetimibe vs high intensity statin 
monotherapy. at 3 years, the mace rate was numerically 
albeit non-significantly lower, more patients were at the 
eSc 2016 LdL-c target (72% vs. 58%), there were lower 
LdL-c levels (58 mg/dL [1.5 mmol/L] vs. 66 mg/dL [1.7 
mmol/L]), and fewer occurrences of intolerance-related 
or discontinuation/dose reduction (4.8% vs. 8.2%) in the 
combination arm.24 Lastly, the use of a single pill combin-
ing high intensity statins+ezetimibe could improve adher-
ence as compared to separate components. The utility of a 
polypill was recently shown by the SecUre study, which 
tested a single-pill combination of aspirin, ramipril and 
atorvastatin.25

conversely, a non-negligible proportion of patients re-
port statin-related symptoms, mostly muscle symptoms.26 
In these patients, specific management is warranted, in-
cluding dechallenge and rechallenge, in order to identify 
the maximal tolerated statin dose.27

From 6 weeks, or as soon as the maximal tolerated oral 
lipid-lowering therapy has been determined, the efficacy 
of the treatment on LdL-c levels will guide the need for 
optimization with PcSK9 inhibitors. The eSc guidelines 
propose addition of a PcSK9 inhibitor for all patients 
whose LdL-c is not at target (i.e. anyone who remains 
>55 mg/dL (1.4 mmol/L) under statins and ezetimibe),
but the reimbursement criteria in the different countries
of europe limit the wide application of this recommenda-
tion. in France, reimbursement of PcSK9 inhibitors via
the national social security system is possible for patients
with prior acS whose LdL-c is >70 mg/dL (1.8 mmol/L)
under maximal tolerated statin plus ezetimibe, and above
this threshold value, introduction of a PcSK9 inhibitor can
be considered. This threshold is derived from cardiovascu-
lar outcome trials with evolocumab and alirocumab. One
of the specificities of the French context in this regard is
that the PcSK9 inhibitor must be prescribed by the cardi-
ologist, and is subject to prior written agreement from the
health insurance system, after verification that the eligibil-
ity criteria have been met; one of the requirements being
co-prescription of maximal tolerated statin and ezetimibe.

The proposed strategy comprises initial prescription 
of an association of high-intensity statin plus ezetimibe, 
preferably in the form of a single-pill combination, which 
may enhance compliance with treatment. ideally, the mon-
itoring of treatment efficacy and assessment of treatment 
tolerance should be anticipated through a collaboration 

4 to 6 weeks to verify tolerance and efficacy, is usually 
performed late, and treatment adjustment at this visit is 
usually ineffective. a survey of 555 physicians pertaining 
to prescriptions for 2775 post-acS patients found that the 
time to first follow-up after discharge was on average 3 
months, and at this visit, treatment had been intensified in 
only 39% of patients, while 68% still had an LdL-c level 
>70 mg/dL (1.8 mmol/L).23 in France, a study that exam-
ined prescriptions over a 5-year period for 165,000 patients 
after an initial acS showed that on average, treatment was
not intensified; on the contrary, there was a decline in both
intensity and compliance, resulting in a significant fall-off
in prevention.2 The advantage of prescribing an associa-
tion of high-intensity statin plus ezetimibe from the outset
is to avoid this stage of treatment intensification, making it
possible to focus on tolerance of oral therapy, and the po-
tential need for optimization with PcSK9 inhibitors. The
initial strategy should therefore not neglect the follow-up,
in a “Fire to Target and Follow” approach (Figure 2).

The imPrOVe iT study included more than 15,000 pa-
tients who had a long follow-up of almost 6 years, which 
confirms that the long-term tolerance of the combination 

Figure 1.—Proposed algorithm for lipid-lowering prescription at admis-
sion.

Figure 2.—Proposed algorithm for intensification of lipid-lowering 
treatment after the acute phase of acute coronary syndrome.
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between the acute-phase prescriber and the cardiologists 
in charge during the cardiac rehabilitation program and/
or the patients’ follow-up for two key reasons: first, the 
management of patients with statin-associated muscle 
symptoms is complex, and second, because general prac-
titioners are less familiar with the modalities for initiat-
ing PcSK9 inhibitors. compliance with treatment should 
also be closely investigated through discussion with the 
patient, and regular monitoring of LdL-c levels (Figure 2).

Conclusions

This approach, which is currently feasible in France, could 
considerably improve lipid management in patients after 
acS, thanks to its simplicity, rapidity and the magnitude 
of the decrease in LdL-c that it achieves.

References

1. ray KK, molemans B, Schoonen Wm, Giovas P, Bray S, Kiru G, et
al.; da ViNci study. eU-Wide cross-Sectional Observational Study of
Lipid-modifying Therapy Use in Secondary and Primary care: the da
ViNci study. eur J Prev cardiol 2021;28:1279–89.
2. Schiele F, Quignot N, Khachatryan a, Gusto G, Villa G, Kahan-
gire d, et al. clinical impact and room for improvement of intensity
and adherence to lipid lowering therapy: five years of clinical follow-
up from 164,565 post-myocardial infarction patients. int J cardiol
2021;332:22–8.
3. Schwartz GG, Olsson aG, ezekowitz md, Ganz P, Oliver mF, Waters
d, et al.; myocardial ischemia reduction with aggressive cholesterol
Lowering (miracL) Study investigators. effects of atorvastatin on early 
recurrent ischemic events in acute coronary syndromes: the miracL
study: a randomized controlled trial. Jama 2001;285:1711–8.
4. cannon cP, Braunwald e, mccabe cH, rader dJ, rouleau JL, Belder 
r, et al.; Pravastatin or atorvastatin evaluation and infection Therapy-
Thrombolysis in myocardial infarction 22 investigators. intensive versus
moderate lipid lowering with statins after acute coronary syndromes. N
engl J med 2004;350:1495–504.
5. Patti G, cannon cP, murphy Sa, mega S, Pasceri V, Briguori c, et al.
Clinical benefit of statin pretreatment in patients undergoing percutaneous
coronary intervention: a collaborative patient-level meta-analysis of 13
randomized studies. circulation 2011;123:1622–32.
6. Navarese eP, Kowalewski m, andreotti F, van Wely m, camaro c,
Kolodziejczak m, et al. Meta-analysis of time-related benefits of statin
therapy in patients with acute coronary syndrome undergoing percutane-
ous coronary intervention. am J cardiol 2014;113:1753–64.
7. cannon cP, Blazing ma, Giugliano rP, mccagg a, White Ja, Ther-
oux P, et al.; imPrOVe-iT investigators. ezetimibe added to Statin Ther-
apy after acute coronary Syndromes. N engl J med 2015;372:2387–97.
8. Schwartz GG, Steg PG, Szarek m, Bhatt dL, Bittner Va, diaz r, et
al.; OdYSSeY OUTcOmeS committees and investigators. alirocumab
and cardiovascular Outcomes after acute coronary Syndrome. N engl J
med 2018;379:2097–107.
9. chhatriwalla aK, Nicholls SJ, Nissen Se. The aSTerOid trial:
coronary plaque regression with high-dose statin therapy. Future cardiol
2006;2:651–4.
10. Nissen Se, Tuzcu em, Schoenhagen P, Brown BG, Ganz P, Vogel
ra, et al.; reVerSaL investigators. effect of intensive compared with



ScHieLe  LLT UP TO 3 mONTHS aFTer ami: FreNcH cONSeNSUS

6 PaNmiNerVa medica mese 2023 

27. Stroes eS, Thompson Pd, corsini a, Vladutiu Gd, raal FJ, ray KK, 
et al.; european atherosclerosis Society consensus Panel. Statin-associat-
ed muscle symptoms: impact on statin therapy-european atherosclerosis
Society consensus Panel Statement on assessment, aetiology and man-
agement. eur Heart J 2015;36:1012–22.

dez-Ortiz a, et al.; SecUre investigators. Polypill Strategy in Secondary 
cardiovascular Prevention. N engl J med 2022;387:967–77. 
26. Bytyçi i, Penson Pe, mikhailidis dP, Wong Nd, Hernandez aV,
Sahebkar a, et al. Prevalence of statin intolerance: a meta-analysis. eur
Heart J 2022;43:3213–23.

Conflicts of interest.—François Schiele reports personal fees from Amgen, Astra Zeneca, Bayer, MSD, Mylan, Pfizer, Recordati, Sanofi, Servier, outside the 
submitted work; Pierre Sabouret reports personal fees from Astra-Zeneca, Bayer, Boehringer, Lilly, Novartis, Recordati, Sanofi, Servier, Vifor, outside the 
submitted work.
Funding.—Sanofi France funded editorial assistance but had no role in the design of the manuscript, interpretation of the data, or presentation of the text.
Authors’ contributions.—All authors read and approved the final version of the manuscript.
History.—Article first published online: April 6, 2023. - Manuscript accepted: December 20, 2022. - Manuscript revised: November 10, 2022. - 
manuscript received: October 7, 2022.


