

  jcm-13-00060




jcm-13-00060







J. Clin. Med. 2024, 13(1), 60; doi:10.3390/jcm13010060




Article



Lipid-Lowering Therapy in PURE Poland Cohort Study



Paweł Lubieniecki 1,*, Maria Wołyniec 2, Katarzyna Połtyn-Zaradna 2, Katarzyna Zatońska 2 and Andrzej Szuba 3





1



Clinical Department of Diabetology and Internal Disease, Wroclaw Medical University, Borowska Street 213, 50-556 Wroclaw, Poland






2



Department of Social Medicine, Wroclaw Medical University, 50-345 Wrocław, Poland






3



Clinical Department of Angiology and Internal Disease, Wroclaw Medical University, Borowska Street 213, 50-556 Wroclaw, Poland









*



Correspondence: pawel.lubieniecki@usk.wroc.pl







Citation: Lubieniecki, P.; Wołyniec, M.; Połtyn-Zaradna, K.; Zatońska, K.; Szuba, A. Lipid-Lowering Therapy in PURE Poland Cohort Study. J. Clin. Med. 2024, 13, 60. https://doi.org/10.3390/jcm13010060



Academic Editors: Daniel Gaudet and Etienne Khoury



Received: 14 November 2023 / Revised: 10 December 2023 / Accepted: 20 December 2023 / Published: 22 December 2023



Abstract

:

The aim of this study is to present data on the use of lipid-lowering therapy (LLT) in relation to calculated cardiovascular risk (CVR) and an additionally defined target LDL-C concentration. The cohort consisted of 1287 participants in the Polish edition of the Prospective Urban and Rural Epidemiological Study (PURE). CVR was calculated for each participant using the SCORE2 or SCORE2-OP scale, and for patients with diabetes mellitus (DM), chronic kidney disease (CKD) or atherosclerotic cardiovascular disease (ASCVD) according to the respective criteria. In the cohort analysed, 107 of 212 people (50.5%) in the low cardiovascular risk (CVR) group, 284 of 414 people (68.6%) in the moderate CVR group, 562 of 612 people (91.8%) in the high CVR group and 48 of 49 people (98%) in the very high CVR group did not meet the target LDL-c criterion. Of those in the low CVR group, 86% of participants were not receiving lipid-lowering therapy (LLT); in the moderate CVR group, the proportion was 77.8%; in the high CVR group, 68.1% and in the very high CVR group, 75%. In each cardiovascular risk group, participants who did not meet the target LDL-c concentration criterion and did not take LLT made up the larger group.
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1. Introduction


Cardiovascular disease (CVD) is the most common cause of death both worldwide and in Poland. In 2021, 180,760 people in Poland died from this cause, accounting for 34.8% of all such events [1]. The basis for estimating the probability of morbidity or death from this cause is the calculation of cardiovascular risk (CVR). This is a rough, estimated predictive value that determines the possibility of CVD or death from CVD over a 10-year period. Calculating an individual’s CVR is the basis for appropriate primary prevention and further identification of optimal therapy.



Currently, the European Society of Cardiology recommends using the Systematic Coronary Risk Evaluation 2 (SCORE2) scale and the Systematic Coronary Risk Evaluation 2-Older Persons (SCORE2-OP) scale to assess cardiovascular risk. This is an update of the existing SCORE scale and is based on current data on the prevalence of cardiovascular disease and its possible consequences.



It takes into account age, sex, systolic blood pressure (SBP), non-HDL cholesterol (nHDL-C) and smoking status [2,3]. It is applied to a population excluding those with atherosclerotic cardiovascular disease (ASCVD), diabetes mellitus (DM) or chronic kidney disease (CKD) with a glomerular filtration rate (eGFR) below 60 min/1.73 m2. Such individuals are immediately assigned to high- or very-high-risk groups for future cardiovascular incidents.



The risk calculation provides a baseline for adopting an appropriate individual strategy for each patient. The basis should be the improvement of modifiable factors, such as weight reduction, increased physical activity, smoking cessation, conservative or pharmacological treatment of hypertension or hyperlipidemia [4,5]. The basis of protective measures should be adequate patient education, including public awareness of the basics of healthy eating or proper physical activity.



In cases of dyslipidemia, lipid-lowering therapy (LLT) is used for secondary prevention. There are a number of studies showing a significant effect of statins and other hypolipemic drugs in reducing cardiovascular events [6,7,8].



We analysed a group of participants in the Polish cohort of the Prospective Urban and Rural Epidemiologic Study (PURE), which looked at CVD risk factors in residents of Wroclaw and the surrounding countryside. An individual CVR was determined for each participant, and it was determined whether they should be taking LLT according to current guidelines and whether they were actually doing so. Adequate risk identification at each stage of patient care can improve quality of life and prevent premature cardiac deaths as well as the higher expenses associated with treating CVD complications. The results are presented below.




2. Materials and Methods


Baseline data were collected between 2019 and 2022 and were part of the Global Prospective Urban and Rural Epidemiological Study (PURE), which has been ongoing since 2007, with data collected at 3-year intervals. All participants were screened according to the PURE study protocol [9,10], which included a questionnaire survey (individual health, household, family, food frequency questionnaire and International Physical Activity Questionnaire (IPAQ)), anthropometric measurements, blood pressure measurement, blood draw, ECG and spirometry. The baseline cohort consisted of 2035 adult participants (1281 women and 754 men) aged 30–85 years (mean: 55 years, SD ± 10). The study group included participants from urban areas (the city of Wroclaw) and rural areas (the villages surrounding Wroclaw) in Lower Silesia.



Diabetes was determined by self-reported diabetes and/or self-reported use of antidiabetic medications and/or measurement of fasting blood glucose ≥ 126 mg/dL [11]. Hypertension was determined by self-reported hypertension and/or self-reported antihypertensive medications and/or the mean of two blood pressure measurements ≥ 140/90 mmHg [12]. The presence of cardiovascular disease (CVD) and respiratory disease was reported by participants. The CVD category included participants who reported heart failure, coronary artery disease and other heart diseases. Attitudes toward tobacco smoking were self-reported by the participants. In the case of tobacco smoking, participants could have chosen one of three possible answers: “formerly used tobacco products”, “currently use tobacco products”, or “never used tobacco products”.



Lipid disorders and use of LLT were self-reported by participants. The individual health questionnaire had four questions directly related to this:




	(1)

	
Do you have high cholesterol?




	(2)

	
Are you taking medications regularly to lower your cholesterol?




	(3)

	
In the last 12 months, were you taking medications for lowering cholesterol but then stopped?




	(4)

	
In the past month, how often did you take your cholesterol medications as the doctor prescribed?









As for question three, the participant could choose from the following reasons:




	(1)

	
Doctor advised me to stop because cholesterol was under control; Felt unwell from cholesterol medication(s) so was told to stop; Felt well, no need to take my medications.




	(2)

	
Self-decision to stop because cholesterol was under control; Felt unwell from cholesterol medications so decided to stop; Felt well, no need to take my medications; Cannot afford cholesterol medications; The pharmacy is too far away from me; I have to take too many medications; My cholesterol medication is often not available in my pharmacy.









The study was reviewed and approved by the Bioethics Committee of the Medical University of Wrocław on 6. October 2006 and was therefore conducted in accordance with the ethical standards set out in the relevant version of the 1964 Declaration of Helsinki (positive opinion of the Bioethics Committee of the Medical University of Wrocław No. KB-443/2006).



The SCORE2 and SCORE2-OP scales were calibrated against four country categories, which were determined from national CVD mortality rates published by WHO [13]. Poland was classified as a high-risk country. An individual CVR for each patient was then calculated based on age, sex, smoking status, nHDL-c concentration and SBP; the participant was then assigned to one of four age- and value-appropriate categories—low-, moderate-, high- or very-high-risk—according to the SCORE2 and SCORE2-OP tables applicable to high-risk countries [2,3].



This CVR assessment scheme is not applicable to patients with ASCVD, DM and CKD. These individuals fall into one of three risk categories—moderate, high or very high [14]—according to the following findings:



I Patients with CKD without DM or ASCVD:




	
High for moderate CKD (eGFR 30–44 mL/min/1.73 m2 and ACR (albumin-to-creatinine ratio) < 30 or eGFR 45–59 mL/min/1.73 m2 and ACR 30–300 or eGFR > 60 mL/min/1.73 m2 and ACR > 300).



	
Very high for severe CKD (eGFR < 30 mL/min/1.73 m2 or eGFR 30–44 mL/min/1.73 m2 and ACR > 30).








II Patients with DM 2 and patients with DM 1 over 40 years of age [15]:








	
Moderate for well-controlled, short-lived diabetes (<10 years) without data indicating TOD (target organ damage) and without additional ASCVD risk factors.



	
High for patients with DM without ASCVD and/or severe TOD [16] and do not meet criteria for moderate risk.



	
Very high for DM patients with ASCVD and/or severe TOD or eGFR < 45 mL/min/1.73 m2 regardless of albuminuria or eGFR 45–59 mL/min/1.73 m2 and microalbuminuria (ACR 30–300 mg/g) or proteinuria (ACR > 300 mg/g) or presence of microvascular disease in at least 3 locations.








III Patients with diagnosed ASCD:








	
Very high for documented ASCVD, either clinically or unequivocally on imaging studies. Clinically documented ASCVD includes previous AMI (acute myocardial infarction), ACS (acute coronary syndrome), coronary revascularization and other arterial revascularization procedures, stroke, TIA (transient ischemic attack), aortic aneurysm and PAD (peripheral artery disease). ASCVD found unequivocally on imaging studies includes the presence of atherosclerotic plaque found on coronary angiography or ultrasound of the carotid arteries, or on CTA (computed tomography angiography).








Statistica 13.3 (TIBCO. Software Inc., Palo Alto, CA, USA) was used for statistical analysis. The work presents the results classified as the so-called industry statistics, using both descriptive statistics (age, sex) and mathematical statistics.




3. Results


3.1. Overall Results


The analysis included 1287 participants in the PURE study. Participants with ASCVD, CKD and DM who knew the duration of the last disease—a factor necessary to qualify the patient for the appropriate CVR group—were analysed. For participants without these diseases, all participants with the full set of data necessary to calculate SCORE2 or SCORE2-OP (age, sex, smoking status, SBP and nHDL-c) were analysed. The remaining participants were excluded from this analysis. The cohort consisted of 441 men (34.7%) and 846 women (65.3%). Based on place of residence, the number of urban residents amounted to 877 (68.1%), while the number of rural residents amounted to 410 (31.9%).



A total of 347 people (27%) reported using LLT. Of those, 30 participants had discontinued such treatment in the past 12 months, including 8 who discontinued treatment because of a physician’s decision: 7 participants due to good lipid control and 1 participant due to poor health resulting from the use of the aforementioned medications. A total of 22 participants discontinued treatment on their own: 6 due to lack of effects, 7 due to poor health resulting from the use of LLT, 7 who did not feel the need to use LLT while feeling well, and 2 who discontinued treatment due to too much medication in daily use.



When calculating CVR using the SCORE-2 and SCORE-2-OP scales, 1064 people were included: 712 women and 352 men or, taking into account place of residence, 742 urban residents and 322 rural residents. The group with DM, CKD or ASCVD included 223 people: 134 women and 89 men or, considering place of residence, 135 urban residents and 88 rural residents. Overall results are shown in Table 1.




3.2. Outcomes in Specific Cardiovascular Risk Groups


3.2.1. Patients Classified in the Low CVR Group


Patients classified in the low CVR group comprised 212 participants (16.4%). Of these, 105 achieved the target LDL cholesterol concentration (LDL-c) (49.5%) and 107 participants did not (50.5%). A pooled analysis of the results without disaggregating patients by comorbidities is shown in Table 2. Among these 107 participants, 92 participants (86%) were not taking LLT. This group included 69 urban residents (75%) or 33 men (35.9%).



Patients with ASCVD, DM and CKD did not qualify for the low CVR group.



The group of 107 individuals without ASCVD, DM and CKD represented those who did not meet the LDL-c target criterion in the low CVR group. Of these, 15 people (14% of the subgroup) were taking LLT. A total of 92 people (86% of the subgroup) refused treatment. In the group of people meeting the target LDL-c concentration criterion, 23 people (21.9% of the subgroup) were receiving appropriate drug treatment. In contrast, 82 people (the remaining 78.1% of the subgroup) were not receiving any treatment.




3.2.2. Patients with Moderate CVR


Among those with moderate CVR, of whom there were 414 (32.2%), 130 achieved the target LDL-c concentration (31.4%), while 284 did not reach the target concentration (68.6%). Of those 284 people, 221 people (77.8%) were not taking LLT. This group included 156 urban residents (70.6%) or, by sex, 85 men (38.4%).



The 111 participants with ASCVD, DM and CKD were assigned to the moderate CVR group. The target concentration was reached by 55 participants (49.5%).



The number of participants with ASCVD, DM and CKD with moderate CVR who did not reach the target LDL-c concentration amounted to 56 (50.5%). Of those, 16 patients (28.6% of the subgroup) were using pharmacological treatment for lipid disorders. In contrast, 40 participants in the study (71.4% of the subgroup not meeting LDL target criteria) refused such treatment.



A total of 303 participants without ASCVD, DM and CKD were allocated to the moderate CVR group. The target concentration was reached by 75 participants (24.8%).



The group without ASCVD, DM and CKD with moderate CVR who did not reach the target LDL concentration included 228 participants (75.2%). Of those, 47 participants (20.6% of the subgroup) were using pharmacological treatment for lipid disorders. In contrast, 181 participants (79.4% of the subgroup of those not meeting the target LDL-c concentration criteria) refused such treatment.




3.2.3. Patients Classified in the High CVR Group


There were 612 patients (47.6%) in the high CVR group. Only 50 patients reached the target LDL-c concentration (8.2%), while up to 562 patients (91.8%) had impaired lipid metabolism. Of the 562 people who did not reach the target LDL-c concentration for a given CVR, 383 were not taking LLT (68.1%). This group included 274 urban residents (71.5%) or, by sex, 125 men (32.6%).



A total of 63 individuals with ASCVD, DM, CKD were assigned to the high CVR group. The target concentration was reached by 12 participants (19%).



The group of those with ASCVD, DM, CKD with a high CVR who did not reach the target LDL-c concentration included 51 people (81%). Of those, 15 people (29.4% of the subgroup) were using pharmacological treatment for lipid disorders. In contrast, 36 study participants (70.6% of the subgroup of people not meeting the target LDL-c concentration criteria) refused such treatment.



A total of 549 participants were allocated to the group without ASCVD, DM and CKD with high CVR. Of those, 38 (6.9%) met the target LDL-c concentration criteria.



The group of 511 participants (93.1%) without ASCVD, DM and CKD represented those who did not meet the target LDL-c concentration criteria in the group with high CVR. Of those, 164 participants (32.1% of the subgroup) were taking LLT. In contrast, 347 people (67.9% of the subgroup) refused treatment.




3.2.4. Patients Classified as Having a Very High CVR


In the case of very high CVR, out of 49 people (3.8%), as many as 48 people (98%) did not reach the target LDL-c concentration. Among those individuals, 36 people (75%) were not taking LLT—22 urban residents (61.1%) or, by gender, 19 men (50%).



In the group of patients without comorbidities, such as ASCVD, DM and CKD, there were no patients meeting the criteria for very high CVR.



Outcomes by patients counted according to the SCORE2 scale and patients with DM, CKD and ASCVD are shown in Figure 1.






4. Discussion


CVR assessment remains one of the primary tools for primary prevention. In August/September 2021, the European Society of Cardiology approved the SCORE2 and SCORE2-OP scales for use. They allow for estimation of an individual’s risk of cardiovascular events over the next 10 years in apparently healthy individuals. Unlike their predecessor, the SCORE scale, they calculate the risk not only of fatal episodes due to cardiovascular disease, but also of non-fatal episodes such as strokes and heart attacks. Also updated from its predecessor is the consideration of nHDL-c concentration (the difference between total cholesterol and HDL-cholesterol (HDL-c) concentration) instead of total cholesterol concentration. Due to the proatherogenic effect of apoB-containing lipoproteins, thereby contributing to the formation and progression of atherosclerotic plaques, it is important to correctly estimate their amount. The concentration of LDL cholesterol can be influenced by the concentration of triglycerides; so, according to later studies and recent guidelines, the determination of n-HDL cholesterol is preferred for the determination of CVR [17,18].



Another novelty is the approach to people over 70 years of age. Included in this population are analyses that take into account competing risks; that is, deaths from causes other than CVD. The SCORE2-OP algorithm estimates the five-year and 10-year incidence of non-fatal and fatal cardiovascular events adjusted for competing risks in apparently healthy individuals over 70 years of age [3].



Calculating an individual’s CVR is the first and most important step in primary prevention. Once the patient is classified into the appropriate group, we can adopt an individualized strategy. Starting with education, it is important to remember that a patient can be moved to a lower risk category by influencing modifiable risk factors through lifestyle changes. First and foremost, patients should be encouraged to quit smoking, as this element is one of the strongest modulators of cardiovascular disease [19]. Other aspects that can be improved include increased physical activity and proper nutrition, which reduces BMI (body mass index), which has a positive effect on CVR [20] and also has a positive effect on lipidogram profile. From a clinical point of view, one of the most important issues is the control and possible treatment of hypertension. This is a modifiable risk factor, an increase of which above established norms has a linear effect on increasing CVR [21].



Patients in the high and very high CVR groups should receive special attention and care. In our study, they accounted for more than half of all participants: 612 people (47.6%) in the high group and 49 people (3.8%) in the very high-risk group, respectively. For such individuals, pharmacological treatment of the modifiable CVD risk factors described above should be strongly considered for high and recommended for very high CVR [14]. In the absence of risk factor reduction by non-pharmacological methods, pharmacological methods, including LLT, should be considered.



In our study, 91.8% of those in the high CVR group and 98% of those in the very high CVR group did not meet the target LDL-c concentration criterion, a strong risk factor for cardiovascular disease [22,23]. Of those who did not meet the target LDL-c concentration, 68.1% of those in the high CVR group were not taking LLT. The percentage of such individuals in the high-risk group was 75%.



Pajak et al., in the WOBASZ II study, described that 60% of respondents with hypercholesterolemia were unaware of the condition, and only 6% of respondents were treated and achieved the recommended therapeutic goal. The WOBASZ II survey conducted in 2013–2014 was the second edition of the cross-sectional WOBASZ survey conducted on random samples of the Polish population in 2003–2005. One of the findings was that, relative to the first edition, the level of hypercholesterolemia remained stable and high [24].



One of the goals of the PURE study is to compare the risk factors for lifestyle diseases of urban and rural populations. Our results show that, in each risk group of people not meeting the target LDL-c concentration, urban residents were in the majority. This was 73.8% in the low CVR group, 67.6% in the moderate CVR group, 69.4% in the high CVR group and 62.5% in the very high group, respectively. One of the strongest inducers of lipid disorders is obesity. Anza-Ramirez et al. described, in their article, that residents of more densely populated cities are more likely to have increased BMI and obesity compared to those living in less urban areas [25]. Jungah et al. similarly showed a strong correlation between greater urbanization and obesity among the population in Seoul [26]. Carrillo-Larco et al. described a higher prevalence of obesity in people from urban areas and rural migrants compared to people from rural backgrounds [27].



Failure to meet the target LDL-c concentration criterion can have various causes. For those who do not require pharmacological intervention, the cause may be an abnormal lifestyle associated with an unhealthy diet. Such a group consists of people who are younger and without multimorbidity. In other cases, there is often a delay in the doctor’s inclusion of appropriate treatment. Currently, LLT is included at too late a stage. This affects the patient as an individual, as well as the overall economics of the health care system. Ciaran et al. described the significant cost-effectiveness of prophylactic statin treatment for the health care system [28].



Among those who require pharmacological intervention, the reasons for the alarmingly low percentage of patients who do not achieve target LDL levels and do not adhere to LLT may include economic considerations, lack of access to healthcare or medications, overly complicated treatment regimens, the patient’s general condition, and intentional nonadherence related to lack of faith in the effectiveness of prescribed medications or fear of their side effects. Choudry et al. described that, in a cohort of U.S. retired post-MI patients with significantly lower incomes, only 38.6% were receiving statins [29]. Nieuwerk et al. studied the effect of active counselling on adherence to statin use. Patients were randomly assigned to a standard care group and a group in which the intervention consisted of individualized, nurse-led counselling. At the end of the study, patient-reported adherence to LLT was significantly higher in the intervention group (100% vs. 95%; p < 0.05) [30].



Patient noncompliance is also influenced by the chronic nature of the disease and the need for long-term, largely indefinite treatment [31]. It is also necessary to take into account the diverse substrate of hyperlipidemia, the heterogeneity of this condition (including atherogenic hyperlipidemia), and thus the possible different treatment regimens [32]. Khan et al., in their article, highlighted the role of ezetimibe and PCSK9 inhibitors in reducing non-fatal myocardial infarctions and strokes [33]. Currently, these drug groups are rarely included by physicians and represent a negligible proportion of LLT.




5. Conclusions


In our study, we showed that 91.8% of patients in the high CVR group and 98% in the very high CVR group did not meet the target LDL-c criterion. Moreover, 68.1% of those in the first described group and 75% in the second group were not taking LLT. It is important to remember that even a small reduction in LDL-c levels in patients with high or very high CVR can improve prognosis and reduce the absolute number of vascular events in the future [34]. Greater awareness among practising physicians may lead to a greater focus on the problem and, as a result, a reduction in CVR in more people. Achieving target LDL levels while reducing CVR can be achieved by educating the patient on lifestyle changes, including diet, or, if ineffective, by incorporating LLT into treatment and then enforcing medical recommendations.
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Figure 1. Outcomes by patients counted according to the SCORE2 scale and patients with DM, CKD and ASCVD. 
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Table 1. Overall results.
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	Polish Cohort of the PURE Study
	2035





	participants analysed
	1287



	patients with DM, ASCVD, CKD
	223



	other patients
	1064



	urban residents/rural residents
	877/410



	men/women
	441/846



	patients with low CVR
	212



	patients with moderate CVR
	414



	patients with high CVR
	612



	patients with very high CVR
	49










 





Table 2. Summary analysis of results without dividing patients by comorbidities.
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	Low CVR
	Moderate CVR
	High CVR
	Very High CVR





	number of people
	212
	414
	612
	49



	urban residents
	155 (73.1%)
	275 (66.4%)
	416 (68%)
	31 (67.2%)



	men
	63 (29.7%)
	147 (35.5%)
	205 (33.55%)
	26 (53.1%)



	have achieved the target LDL-c
	105 (49.5%)
	130 (31.4%)
	50 (8.2%)
	1 (2%)



	were taking LLT
	23 (21.9%)
	31 (23.8%)
	24 (48%)
	0 (0%)



	were not taking LLT
	82 (78.1%)
	99 (76.2%)
	26 (52%)
	1 (100%)



	have not achieved the target LDL-c concentration
	107 (50.5%)
	284 (68.6%)
	562 (91.8%)
	48 (98%)



	were taking LLT
	15 (14%)
	63 (22.2%)
	179 (31.9%)
	12 (25%)



	were not taking LLT
	92 (86%)
	221 (77.8%)
	383 (68.1%)
	36 (75%)
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