
w w w . j o u r n a l s . v i a m e d i c a . p l / k a r d i o l o g i a _ p o l s k a 327

	� E D I T O R I A L

Achieving the unachievable: How to optimize lipid-lowering 
therapy in survivors of acute myocardial infarction

Dan Atar1, 2, Arnhild Bakken1, John Munkhaugen3, 4

1Department of Cardiology, Oslo University Hospital Ulleval, Oslo Norway
2Institute of Clinical Medicine, University of Oslo, Norway
3Department of Medicine, Drammen Hospital, Drammen, Norway 
4Department of Behavioral Medicine, University of Oslo, Norway

Related article
by Nowowiejska-Wiewióra et al.

Correspondence to: 
Prof. Dan Atar, MD, PhD,
Department of Cardiology, 
Oslo University Hospital Ulleval, 
Kirkeveien 166, Building 3A, 
N-0450 Oslo, Norway
phone:+47 22 119 187,
e-mail: danat@uio.no 

Copyright by the Author(s), 2023

DOI: 10.33963/KP.a2023.0087

Received:  
March 31, 2023

Accepted:  
March 31, 2023

Early publication date:  
April 3, 2023

The causal role of elevated levels of low-den-
sity lipoprotein cholesterol (LDL-C) in the 
development and progression of athero-
sclerotic cardiovascular disease (ASCVD) 
is well-established [1]. Pharmacological 
treatment with statins, ezetimibe, and, more 
recently, proprotein convertase subtilisin/kex-
in type 9 serine protease  (PCSK9) inhibitors 
or bempedoic acid to lower LDL-C and other 
apolipoproteins is, therefore, crucial to re-
ducing the risk of ASCVD. The most recent 
European guidelines for lipid management [2] 
and cardiovascular disease (CVD) prevention 
[3] strongly recommend an LDL-C treatment 
target of <1.4 mmol/l with a ≥50% reduction 
from baseline in patients at very high risk. This 
includes patients with established ASCVD, 
diagnosed either by imaging or by clinical 
criteria such as patients who have survived 
a myocardial infarction (MI). The reduction in 
ASCVD risk has been shown to be proportional 
to absolute LDL-C reduction [4], and recent 
studies indicate that LDL-C reduction to as 
low as 0.5 mmol/l is both safe and beneficial 
even in the long term [5]. 

Despite such strong evidence and clear 
recommendations, the implementation of 
lipid-lowering treatment in daily clinical prac-
tice is rather poor. As an example, real-world 
data on dyslipidemia treatment among MI 
survivors show that more than 75% failed to 
meet the LDL-C treatment target recommend-
ed at that time [6–8]. 

Against this background, Nowowiejs-
ka-Wiewióra and colleagues are to be praised 

for their initiative to assess the effect of 
lipid-lowering after MI in a new treatment 
program implemented in clinical practice 
[9]. The “Managed Care for Acute Myocardial 
Infarction Survivors” (MACAMIS) program was 
implemented in Poland to improve the quality 
of medical care during the first 12 months 
post-MI through a comprehensive follow-up 
schedule. The program consists of four treat-
ment modules: I) hospitalization and acute 
intervention, II) cardiac rehabilitation, III) im-
plantation of a cardiac electronic device where 
indicated, and IV) 12 months of specialized 
ambulatory cardiac care [10]. Indeed, partic-
ipation in cardiac rehabilitation following MI 
is strongly recommended [3], and the effect 
of participating in the 12-month nationwide 
MACAMIS program has been already shown 
[10]. Similarly, the beneficial effect on LDL-C 
target achievement has been demonstrated 
in a German registry study with significantly 
higher use of both high-dose atorvastatin 
and ezetimibe among post-MI patients who 
attended an in-patient program [11].

In the current study including almost 
1500 patients, the realities of what can be 
achieved become clearly visible: in line with 
previous real-world data, only approximately 
20% achieved the LDL-C target of <1.4 mmol/l 
at 12 months follow-up [9]. In accordance 
with data from the international DA-VINCI, 
NORCOR, and EUROSPIRE studies, the patients 
were frequently prescribed suboptimal doses 
of lipid-lowering treatment [6–8]. In fact, 
fewer than 20% were receiving combination 
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therapy. In this sense, the present study confirms previous 
findings that there is great potential to optimize targeted 
LDL-C lowering therapy. For example, the small number 
of patients on ezetimibe in this study (18%) is noteworthy, 
given their participation in this treatment program. Further, 
it is estimated that about 50% of ASCVD patients will need 
a PCSK9-inhibitor or another LDL-C lowering agent (e.g., 
bempedoic acid) on top of their high-intensity statin and 
ezetimibe to achieve this LDL-C goal [12]. In general, as 
shown in recent studies on PCSK9 inhibition, one will need 
to both increase the dose and add combination therapy to 
improve prognosis [13].

What are the reasons why a significant proportion of 
patients do not achieve guideline-recommended LDL-C 
reduction despite intensive statin treatment? The answer 
is complex and comprises both patient factors (e.g., low 
drug adherence or treatment discontinuation), healthcare 
personnel factors (e.g., clinical inertia), or simply remaining 
high residual risk despite being on such therapy due to 
individual (genetic and non-genetic) differences in drug 
metabolism [14]. For example, the most common reason 
among patients in whom statin treatment was withdrawn 
during the 12-month program was patients’ reluctance 
to continue therapy triggered by perceived statin side ef-
fects. This also corresponds to previous findings that failure 
to reach LDL-C targets was associated with low statin dose, 
low adherence, and statin-specific side effects [7].

As pointed out before, for high-risk patients in whom 
statin therapy alone is insufficient, add-on treatment with 
non-statin medications, i.e., ezetimibe and PCSK9-in-
hibitors, is both a recommended and valuable option. 
Another societal aspect is barriers to access to PCSK9-in-
hibitors. These barriers need to be appropriately identified 
and characterized so approaches to overcome those 
barriers can be developed. This will include reducing  the 
clinical and economic burden for patients who are likely to 

benefit from PCSK9 inhibition and will likely result in more 
cost-effective policies [15]. 

What is then the major lesson learned from the work 
by Nowowiejska-Wiewióra et al. [9] who indirectly point to 
the need to further optimize the LDL-C therapy program? 
Figure 1 highlights four of the proposed actionable items 
which might further improve the great potential of the 
MACAMIS program in achieving a better LDL-C target. 

Those items include: 
Prescriptions should aim at the highest tolerated dos-

ages of high-intensity statins together with ezetimibe. In 
clinical practice, rosuvastatin turns out to be slightly more 
efficient than atorvastatin [2]. 

Physicians should systematically check patient 
compliance to lipid-lowering treatment since poor ad-
herence is a prevalent challenge shown to carry a poor 
prognosis. A part of this action plan entails physicians 
addressing patient skepticism such as a general disbe-
lief in medications or a mindset expecting side effects 
irrespective of the type of medication (e.g., the nocebo 
phenomenon) [1, 2].

A comprehensive implementation of lifestyle interven-
tions including both physical activity and dietary measures 
as recommended in the current European Society of Car-
diology Guidelines on CVD prevention [3].

A further push to increase prescriptions of PCSK9-in-
hibitors on top of high-intensity high-dose statins and 
ezetimibe, or, where appropriate, bempedoic acid. 

Taken together, the present findings presented by 
Nowowiejska-Wiewióra and colleagues [9] will continue 
to have great importance for clinical practice in Poland. 
They help maintain a continuous focus on strategies to 
improve the prognosis of post-MI patients by relentlessly 
exploring the opportunities for potential improvements in 
secondary prevention, of which LDL-C lowering is one of 
the most important pillars.

Figure 1. Factors potentially improving LDL-C target achievement in post-MI programs 

Abbreviations: LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PCSK9, proprotein convertase subtilisin/kexin type 9

Identify and address 
reasons for low 

adherence to lipid-
-lowering treatment

High-intensity statin 
and ezetimibe treatment

Proper lifestyle 
interventions

Addition of PCSK9 
inhibitor, inclisiran 
or bempedoic acid



w w w . j o u r n a l s . v i a m e d i c a . p l / k a r d i o l o g i a _ p o l s k a 329

Dan Atar et al., Achieving the unachievable: How to optimize lipid-lowering therapy in survivors of acute myocardial infarction

Article information 
Conflict of interest: None declared. 

Funding: None. 

Open access: This article is available in open access under Creative 
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, which allows downloading and 
sharing articles with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use 
them commercially. For commercial use, please contact the journal 
office at kardiologiapolska@ptkardio.pl

REFERENCES
1.	 Silverman MG, Ference BA, Im K, et al. Association between lowering LDL-C 

and cardiovascular risk reduction among different therapeutic interven-
tions: a systematic review and meta-analysis. JAMA. 2016; 316(12): 1289–
1297, doi: 10.1001/jama.2016.13985, indexed in Pubmed: 27673306.

2.	 Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS Guidelines for the 
management of dyslipidaemias: lipid modification to reduce cardiovascu-
lar risk. Eur Heart J. 2020; 41(1): 111–188, doi: 10.1093/eurheartj/ehz455, 
indexed in Pubmed: 31504418.

3.	 Visseren FLJ, Mach F, Smulders YM, et al. 2021 ESC Guidelines on cardiovas-
cular disease prevention in clinical practice. Eur Heart J. 2021; 42(34): 3227–
3337, doi: 10.1093/eurheartj/ehab484, indexed in Pubmed: 34458905.

4.	 Baigent C, Keech A, Kearney PM, et al. Efficacy and safety of choles-
terol-lowering treatment: prospective meta-analysis of data from 
90,056 participants in 14 randomised trials of statins. Lancet. 2005; 
366(9493): 1267–1278, doi:  10.1016/S0140-6736(05)67394-1, indexed 
in Pubmed: 16214597.

5.	 Gaba P, O’Donoghue ML, Park JG, et al. Association between achieved 
low-density lipoprotein cholesterol levels and long-term cardiovascular 
and safety outcomes: an analysis of FOURIER-OLE. Circulation. 2023; 
147(16): 1192-1203, doi: 10.1161/CIRCULATIONAHA.122.063399, indexed 
in Pubmed: 36779348.

6.	 Ray KK, Molemans B, Schoonen WM, et al. EU-wide cross-sectional obser-
vational study of lipid-modifying therapy use in secondary and primary 
care: the DA VINCI study. Eur J Prev Cardiol. 2021; 28(11): 1279–1289, 
doi: 10.1093/eurjpc/zwaa047, indexed in Pubmed: 33580789.

7.	 Munkhaugen J, Sverre E, Otterstad JE, et al. Medical and psychoso-
cial factors and unfavourable low-density lipoprotein cholesterol 
control in coronary patients. Eur J Prev Cardiol. 2017; 24(9): 981–989, 
doi: 10.1177/2047487317693134, indexed in Pubmed: 28196429.

8.	 Kotseva K, Wood D, De Bacquer D, et al. EUROASPIRE Investiga-
tors. EUROASPIRE IV: a European Society of Cardiology survey on the 
lifestyle, risk factor and therapeutic management of coronary patients 
from 24 European countries. Eur J Prev Cardiol. 2016; 23(6): 636–648, 
doi: 10.1177/2047487315569401, indexed in Pubmed: 25687109.

9.	 Nowowiejska-Wiewióra A, Wita K, Mędrala Z, et al. Dyslipidemia treatment 
and attainment of LDL-cholesterol treatment goals in patients partici-
pating in the Managed Care for Acute Myocardial Infarction Survivors 
program. Kardiol Pol. 2023; 81(4): 359–365, doi: 10.33963/KP.a2023.0045, 
indexed in Pubmed: 36871294.

10.	 Kubielas G, Diakowska D, Uchmanowicz I. Survival analysis of patients 
with acute coronary syndrome receiving comprehensive coordinated 
care after myocardial infarction (KOS-Zawał). Kardiol Pol. 2022; 80(3): 
415–321, doi: 10.33963/KP.a2022.0035, indexed in Pubmed: 35129204.

11.	 Schwaab B, Zeymer U, Jannowitz C, et al. Improvement of low-density 
lipoprotein cholesterol target achievement rates through cardiac 
rehabilitation for patients after ST elevation myocardial infarction 
or non-ST elevation myocardial infarction in Germany: Results of 
the PATIENT CARE registry. Eur J Prev Cardiol. 2019; 26(3): 249–258, 
doi: 10.1177/2047487318817082, indexed in Pubmed: 30509144.

12.	 Munkhaugen J, Sverre E, Peersen K, et al. Is the novel LDL-cholesterol goal 
<1.4 mmol/L achievable without a PCSK9 inhibitor in a chronic coronary 
population from clinical practice? Eur J Prev Cardiol. 2021; 28(8): e10-e11, 
doi: 10.1177/2047487320923187, indexed in Pubmed: 33611511.

13.	 Atar D, Langslet G, Tonstad S. Do we need new lipid-lowering agents in 
the era of PCSK9 inhibitors? Recent advances. Kardiol Pol. 2022; 80(7–8): 
741–749, doi: 10.33963/KP.a2022.0117, indexed in Pubmed: 35521719.

14.	 Serban MC, Colantonio LD, Manthripragada AD, et al. Statin intolerance 
and risk of coronary heart events and all-cause mortality following myocar-
dial infarction. J Am Coll Cardiol. 2017; 69(11): 1386–1395, doi: 10.1016/j.
jacc.2016.12.036, indexed in Pubmed: 28302290.

15.	 Myers KD, Farboodi N, Mwamburi M, et al. Effect of access to prescribed 
PCSK9 inhibitors on cardiovascular outcomes. Circ Cardiovasc Qual Out-
comes. 2019; 12(8): e005404, doi: 10.1161/CIRCOUTCOMES.118.005404, 
indexed in Pubmed: 31331194.

http://dx.doi.org/10.1001/jama.2016.13985
https://www.ncbi.nlm.nih.gov/pubmed/27673306
http://dx.doi.org/10.1093/eurheartj/ehz455
https://www.ncbi.nlm.nih.gov/pubmed/31504418
http://dx.doi.org/10.1093/eurheartj/ehab484
https://www.ncbi.nlm.nih.gov/pubmed/34458905
http://dx.doi.org/10.1016/S0140-6736(05)67394-1
https://www.ncbi.nlm.nih.gov/pubmed/16214597
http://dx.doi.org/10.1161/CIRCULATIONAHA.122.063399
https://www.ncbi.nlm.nih.gov/pubmed/36779348
http://dx.doi.org/10.1093/eurjpc/zwaa047
https://www.ncbi.nlm.nih.gov/pubmed/33580789
http://dx.doi.org/10.1177/2047487317693134
https://www.ncbi.nlm.nih.gov/pubmed/28196429
http://dx.doi.org/10.1177/2047487315569401
https://www.ncbi.nlm.nih.gov/pubmed/25687109
http://dx.doi.org/10.33963/KP.a2023.0045
https://www.ncbi.nlm.nih.gov/pubmed/36871294
http://dx.doi.org/10.33963/KP.a2022.0035
https://www.ncbi.nlm.nih.gov/pubmed/35129204
http://dx.doi.org/10.1177/2047487318817082
https://www.ncbi.nlm.nih.gov/pubmed/30509144
http://dx.doi.org/10.1177/2047487320923187
https://www.ncbi.nlm.nih.gov/pubmed/33611511
http://dx.doi.org/10.33963/KP.a2022.0117
https://www.ncbi.nlm.nih.gov/pubmed/35521719
http://dx.doi.org/10.1016/j.jacc.2016.12.036
http://dx.doi.org/10.1016/j.jacc.2016.12.036
https://www.ncbi.nlm.nih.gov/pubmed/28302290
http://dx.doi.org/10.1161/CIRCOUTCOMES.118.005404
https://www.ncbi.nlm.nih.gov/pubmed/31331194

