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The highest CVD risk patients – heterogenous group at different CVD risk 

Cardiovascular disease (CVD) remains the most common cause of death worldwide [1]. Low density 
lipoprotein cholesterol (LDL-C) is the most important risk factor for atherosclerosis and plays a 

significant role in the development of atherosclerotic CVD (ASCVD). To estimate the risk of death in 

patients with established CVD or atherosclerotic risk factors, a range of risk categories have been 

created. Recent updates to the categories also finally included very old patients and replaced total 
cholesterol with non-HDL, which is much more predictable [2]. At present, the guidelines of the 

European Society of Cardiology (ESC) distinguish four categories of CV risk: low, moderate, high, and 

very-high, and these categories determine the approach to the management of patients [1]. 

 

Unfortunately, the population of patients included to the different risk categories is mostly very 
heterogeneous, what is most apparent in the very-high risk category. The very-high risk category 

includes both patients without documented CVD but with a very high probability of a cardiovascular 

event due to existing risk factors, as well as patients with previously diagnosed CVD and/or patients 

who have had a cardiovascular event [1]. The latter group of patients is also very heterogeneous, as it 

includes patients with various comorbidities and varying degrees of CVD progression, which are not 
mentioned in the risk categories. There has always been a question as to whether, after acute coronary 

syndrome (ACS), patients have the same risk as those with two (cardio)vascular events, or those with 

ACS and stroke, or even ACS and diabetes or diabetic nephropathy. Recent data seems to clearly 

confirm that the risk is completely different, as the effect of interventions is greater in the patients 
with the highest risk [3]. As a result, the category of very high cardiovascular risk could be further 

divided, in order to identify patients at extremely high cardiovascular risk of CVD who are simply 

"sicker" than the rest of the group. It is very likely that better outcomes could be achieved in this 

group of patients if they were treated with intensive and optimally managed therapy, with a special 

emphasis on adherence to therapy (using maximal doses of statins, immediate combination therapy 
and therapy with innovative drugs) [4]. 

 

Extremely high risk patients – what data and recommendations say? 

One of the key elements of CV pharmacotherapy in this group is lipid-lowering treatment. Evidence 
relating to the association between LDL-C and elevated CV risk is continuously accumulating, as is 

evidence for the benefits of intensified lipid-lowering therapies. Consequently, lower serum 

concentrations of LDL-C/non-HDL-C are now recommended as treatment targets [3,4]. 

Unfortunately, despite the widespread availability of effective and safe cholesterol-lowering drugs, as 

well as the efforts of the scientific societies to foster the adoption of guideline recommended therapies, 
LDL-C levels in most populations still exceed recommended levels for >70% of patients [5]. 

 

The latest 2019 ESC/European Atherosclerosis Society (EAS) guidelines have brought many 

innovations into the treatment of lipid disorders in the general population. In particular, the new 
recommendations have significantly reduced target LDL-C concentrations in all cardiovascular risk 

categories [1]. In addition, in selected patient groups – defined as those at the extremely high CVD 

risk (that is, in patients with ASCVD who experienced a second vascular event within two years 

despite treatment with statins at the maximum tolerated dose), the guidelines allow for even more 

aggressive treatment and lowering of LDL-C to <1.0 mmol/L (<40 mg/dL) (IIb/B) [2]. Since the release 
of these guidelines, and in fact, even before, many experts have been convinced that sufficient data 

exist to allow for an extended definition of patients at extremely high risk of CVD. Therefore, the 

published recommendations were surprising in this respect [1,3,4]. 

 

Some patients, especially those for whom very low LDL-C targets are indicated, should be treated 
even more aggressively based on the principles that 'the lower, the better for longer' and 'the earlier, the 

better' with respect to LDL-C reduction [3,4]. It has long been known that following a first myocardial 

infarction (MI), patients have a 5- to 7-fold increased risk of subsequent MI and death compared with 

the general population [1-3]. The risk of MI or death due to ischemic heart disease (CHD) is also 
exacerbated by the presence of atherosclerosis in other arterial beds, including the aorta, the 

peripheral arteries (PAD), and the carotid and cerebral arteries [1-3]. 



 

Individuals with known PAD or carotid artery disease have a 4- to 6-fold increased risk of symptomatic 
CHD. In addition, those with known CHD have a 3- to 4-fold increased risk of stroke and TIA over a 

10-year follow-up period [1-3]. Additionally, post-stroke patients have a 2- to 3- fold increased risk of 

MI, symptomatic CHD, and sudden cardiac death (SCD) and as much as a 9- fold increased risk of 

another stroke [1-3]. Finally, patients with severe and symptomatic PAD have a 15-fold increased risk 
of CV death [1-3]. At the same time, data from large RCTs on aggressive treatment of lipid disorders 

with PCSK9 inhibitors showed that combination intensive lipid-lowering therapy is safe for patients 

and even reverses the atherosclerotic process, thereby improving survival [6,7].  

 

What should be the optimal definition of the extremely high CVD risk group? 
In a recent analysis performed using data from the Hyperlipidaemia Therapy in the tERtiary 

Cardiological cEnTer (TERCET) Registry, we have demonstrated that in post-MI patients, elevated 

LDL-C levels, presence of anaemia, diabetes, multivessel coronary artery disease, atrial 

fibrillation,COPD, age >75 years, and LVEF < 35% were associated with significant increased all-cause 

mortality at 3-years of follow-up (Figure 1) [8]. However, most of these factors do not appear in any 
definition of cardiovascular risk categories. For more than ten years, we have known that a 1.0 mmol/L 

(38 mg/dL) reduction in LDL-C as a result of statin therapy translates into a significant reduction in 

the risk of major vascular events (MI, CHD death, stroke from any cause, or need for coronary 

revascularization) by about 22%, major coronary incidents by 23%, CHD death by 20%, strokes by 
17%, and total mortality by 10% [1-3]. In addition, a recent sub-analysis of the FOURIER trial showed 

that there is strong evidence of additional CV benefit in patients who were able to lower LDL-C < 1 

mmol/L (40 mg/dL) with PCSK9 inhibitors [9]. 

 

Based on the results of available studies, including ours from the TERCET Registry, and in order to 
enable the optimal management of ACS patients, we would like to recommend a new extended 

definition of patients at extremely high cardiovascular risk. US experts have already offered their 

expert opinion in relation to this group in the 2017 AACE/ACE Lipid Guidelines [4,8]; however they 

did not have sufficient data from RCTs to confirm and validate these criteria. In our opinion, the 
European category of extreme cardiovascular risk should include the extended group of patients 

patients, based on the available EBM, what was presented in Table 1. 

 

Table 1. The expert recommendations on the definition of patients at the extremely high CVD risk. 

 

1. In primary prevention with a (Pol)SCORE >20% (e.g., a 60-year-old man with smoking, systolic blood 

pressure >160 mmHg, and total cholesterol 6 mmol/L)* 

2. A history of ACS and other vascular events within the last two years 

3. After ACS with peripheral vascular disease or polyvascular disease 

4. After ACS with concomitant multivessel coronary artery disease 

5. After ACS with familial hypercholesterolemia (FH) 

6. After ACS with diabetes and at least one additional risk factor (elevated Lp(a) >50 mg/dL or hsCRP >3 

mg/L or chronic kidney disease [eGFR <60ml/min/1.73m2]). 

*The same risk is recommended based on the SCORE2 [2]; the estimated risk of this concrete example 
patient is 23-25%. 

 

These recommendations have already been approved and included in the joint guidelines of 

six Polish scientific societies on the diagnosis and therapy of lipid disorders [10] (Figure 2). Some 

of them were included in the previous expert opinion papers and recommendations in Poland [11] 
and were summarized and approved in recommendations of the International Lipid Expert Panel 

(ILEP) in April this year [4]. Based on the available study results, we agree that the target LDL-C 

concentration in patients at extreme risk should be <1 mmol/l (40 mg/dl). Furthermore, we strongly 

believe, based on EBM, that broadening the population of patients in whom LDL-C should be lowered 



so much will positively influence the effectiveness of therapy and consequently improve the prognosis 

in this most burdened group of patients. 

 

REFERENCES: 

1. Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L, Chapman MJ, De Backer 

GG,Delgado V, Ference BA, Graham IM, Halliday A, Landmesser U, Mihaylova B, Pedersen TR, 

Riccardi G, Richter DJ, Sabatine MS, Taskinen M-R, Tokgozoglu L, Wiklund O; ESC Scientific 
Document Group. 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid 

modification to reduce cardiovascular risk. Eur Heart J 2020;41:111–188. 

2. Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, Bäck M, Benetos A, Biffi A, 

Boavida JM, Capodanno D, Cosyns B, Crawford C, Davos CH, Desormais I, Di Angelantonio E, 
Franco OH, Halvorsen S, Hobbs FDR, Hollander M, Jankowska EA, Michal M, Sacco S, Sattar N, 

Tokgozoglu L, Tonstad S, Tsioufis KP, van Dis I, van Gelder IC, Wanner C, Williams B; ESC 

Scientific Document Group. 2021 ESC Guidelines on cardiovascular disease prevention in clinical 

practice. Eur Heart J. 2021 Sep 7;42(34):3227-3337. doi: 10.1093/eurheartj/ehab484. 

3. Banach M, Penson PE. What have we learned about lipids and cardiovascular risk from PCSK9 
inhibitor outcome trials: ODYSSEY and FOURIER? Cardiovasc Res. 2019 Mar 1;115(3):e26-e31. 

doi: 10.1093/cvr/cvy301. 

4. Banach M, Penson PE, Vrablik M, Bunc M, Dyrbus K, Fedacko J, Gaita D, Gierlotka M, Jarai Z, 

Magda SL, Margetic E, Margoczy R, Durak-Nalbantic A, Ostadal P, Pella D, Trbusic M, Udroiu 
CA, Vlachopoulos C, Vulic D, Fras Z, Dudek D, Reiner Ž; ACS EuroPath Central & South 

European Countries Project. Optimal use of lipid-lowering therapy after acute coronary syndromes: 

A Position Paper endorsed by the International Lipid Expert Panel (ILEP). Pharmacol Res. 

2021;166:105499. doi: 10.1016/j.phrs.2021.105499. . 

5. Ray KK, Molemans B, Schoonen WM, Giovas P, Bray S, Kiru G, Murphy J, Banach M, De Servi 
S, Gaita D, Gouni-Berthold I, Hovingh GK, Jozwiak JJ, Jukema JW, Kiss RG, Kownator S, Iversen 

HK, Maher V, Masana L, Parkhomenko A, Peeters A, Clifford P, Raslova K, Siostrzonek P, Romeo 

S, Tousoulis D, Vlachopoulos C, Vrablik M, Catapano AL, Poulter NR; DA VINCI study. EUWide 

Cross-Sectional Observational 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. 

6. Sabatine MS, Giugliano RP, Keech AC, Honarpour N, Wiviott SD, Murphy SA, Kuder JF, Wang 

H, Liu T, Wasserman SM, Sever PS, Pedersen TR; FOURIER Steering Committee and 

Investigators. Evolocumab and Clinical Outcomes in Patients with Cardiovascular Disease. N Engl 
J Med. 2017 May 4;376(18):1713-1722. doi: 10.1056/NEJMoa1615664. 

7. Schwartz GG, Steg PG, Szarek M, Bhatt DL, Bittner VA, Diaz R, Edelberg JM, Goodman SG, 

Hanotin C, Harrington RA, Jukema JW, Lecorps G, Mahaffey KW, Moryusef A, Pordy R, Quintero 

K, Roe MT, Sasiela WJ, Tamby JF, Tricoci P, White HD, Zeiher AM; ODYSSEY OUTCOMES 

Committees and Investigators. Alirocumab and Cardiovascular Outcomes after Acute Coronary 
Syndrome. N Engl J Med. 2018 Nov 29;379(22):2097-2107. doi: 10.1056/NEJMoa1801174. 

8. Dyrbuś K, Gąsior M, Desperak P, Trzeciak P, Nowak J, Penson PE, Osadnik T, Banach M. 

Riskfactors 

associated with extremely high cardiovascular risk of mid- and long-term mortality 
following myocardial infarction: Analysis of the Hyperlipidaemia Therapy in tERtiary 

Cardiological cEnTer (TERCET) registry. Atherosclerosis. 2021 Aug 13;333:16-23. doi: 

10.1016/j.atherosclerosis.2021.08.024. 

9. Marston NA, Giugliano RP, Park JG, Ruzza A, Sever PS, Keech AC, Sabatine MS. Cardiovascular 

Benefit of Lowering LDL Cholesterol Below 40 mg/dl. Circulation. 2021; doi: 
10.1161/CIRCULATIONAHA.121.056536. 

10. Banach M, Burchardt P, Chlebus K, Dobrowolski P, Dudek D, Dyrbuś K, Gąsior M, Jankowski P, 

Jóźwiak J, Kłosiewicz-Latoszek L, Kowalska I, Małecki M, Prejbisz A, Rakowski M, Rysz J, 

Solnica B, Sitkiewicz D, Sygitowicz G, Sypniewska G, Tomasik T, Windak A, Zozulińska- 

Ziółkiewicz D, Cybulska B. PoLA/CFPiP/PSC/PSLD/PSD/PSH on the diagnosis and therapyof 



lipid disorders in Poland 2021. Arch Med Sci 2021;17(6), doi: 10.5114/aoms/141941. 

11. Solnica B, Sygitowicz G, Sitkiewicz D, Cybulska B, Jóźwiak J, Odrowąż-Sypniewska G, Banach 
M. 2020 Guidelines of the Polish Society of Laboratory Diagnostics (PSLD) and the Polish Lipid 

Association (PoLA) on laboratory diagnostics of lipid metabolism disorders. Arch Med Sci. 2020 

Mar 2;16(2):237-252. doi: 10.5114/aoms.2020.93253. 

 

Figure 1: Factors that stratify cardiovascular risk and significantly increase all-cause mortality in 

patients after MI within 36 months based on the data from the TERCET Registry [8]. 

 

 

Figure 2: Recommendations for a new definition of the extremely high cardiovascular risk category 

with a target LDL-C concentration based on new Polish guidelines [11]. 

In patients in primary prevention with a Pol- SCORE >20% OR after 

an acute coronary syndrome (ACS) and another vascular incident 
within the past two years OR after an ACS, who has the peripheral 

vascular disease or polyvascular disease OR after an ACS with 

coexisting polyvascular disease OR after an ACS with familial 

hypercholesterolemia (FH) OR after an ACS with diabetes mellitus 

and at least one additional risk factor (elevated Lp(a) >50 mg/dL or 
hsCRP >3 mg/L or chronic kidney disease [eGFR <60ml/min/1, 

73m2]) may be considered as a target LDL fraction cholesterol <1.0 

mmol/L (<40 mg/dL) 
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