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Abstract
Background
Proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9i) have represented an important change in the management of hypercholesterolemia, although, until now, they have barely been used. Without PCSK9i, many patients with atherosclerotic cardiovascular disease (CVD) or those at very high risk do not reach their therapeutic LDLc objectives.

Objective
The analysis aimed to examine the clinical and biochemical characteristics of subjects receiving PCSK9i treatment in the Dyslipidemia Registry of the Spanish Atherosclerosis Society.

Methods
All consecutive subjects aged ≥ 18 years from different Lipid Units included in the Dyslipidemia Registry of the SEA were analyzed. Inclusion criteria consisted of unrelated patients aged ≥ 18 at the time of inclusion with hypercholesterolemia (LDL-C ≥ 130 mg/dL or non-HDL-C ≥ 160 mg/dL after the exclusion of secondary causes) who were studied for at least two years after inclusion. Participants’ baseline and final visit clinical and biochemical characteristics were analyzed based on whether they were on primary or secondary prevention and whether they were taking PCSK9i at the end of follow-up.

Results
Eight hundred twenty-nine patients were analyzed, 7014 patients in primary prevention and 1281 in secondary prevention at baseline. 4127 subjects completed the required follow-up for the final analysis. The median follow-up duration was 7 years (IQR 3.0–10.0). Five hundred patients (12.1%) were taking PCSK9i at the end of the follow-up. The percentage of PCSK9i use reached 35.6% (n = 201) and 8.7% (n = 318) in subjects with and without CVD, respectively. Subjects on PCSK9i and oral lipid-lowering agents with and without CVD achieved LDLc reductions of 80.3% and 75.1%, respectively, concerning concentrations without lipid-lowering drugs. Factors associated with PCSK9i use included increasing age, LDLc without lipid-lowering drugs and the Dutch Lipid Clinic Network (DLCN) score. However, hypertension, diabetes, smoking, and LDLc after oral lipid-lowering drugs were not independent factors associated with PCSK9i prescription. In subjects with CVD, the use of PCSK9i was higher in men than in women (an odds ratio of 1.613, P = 0.048).

Conclusions
Approximately one-third of CVD patients received PCSK9i at the end of follow-up. The use of PCSK9i was more focused on baseline LDLc concentrations rather than on CVD risk. Women received less PCSK9i in secondary prevention compared to men.
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Introduction
Proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9i) have represented crucial advance in managing hypercholesterolemia. PCSK9 facilitates the degradation of the low-density lipoprotein (LDL) receptor by preventing its recycling. PCSK9i means more LDL receptors in the cell surface and an increase in the removal of LDL cholesterol (LDLc) from circulation. Studies have shown that PCSK9i can lower LDLc levels by up to 60%, making it a highly effective way of reducing the risk of cardiovascular events in patients with hypercholesterolemia [1, 2]. The effects of PCSK9i have been extensively studied in multiple randomized clinical trials, including populations with cardiovascular disease (CVD) [3], heterozygous [4] and homozygous familial hypercholesterolemia (FH) [5], combined dyslipidemia [6], diabetes [7], or statin intolerance [8]. Across these trials, PCSK9i has consistently demonstrated a marked reduction in low-density lipoprotein cholesterol (LDLc) levels with excellent tolerability [3, 8]. When used in combination with oral lipid-lowering drugs, the vast majority of patients achieve current LDLc goals [9]. Furthermore, in clinical trials focused on CVD reduction, PCSK9i has significantly decreased CVD events in both primary 10and secondary prevention [10–12], with some studies also showing a reduction in total mortality [12].
Without PCSK9i, many patients with atherosclerotic CVD, or those at very high risk, do not reach the therapeutic LDLc objectives [13, 14]. PCSK9i has been underutilized, and the percentage of CVD patients receiving these drugs is below 2% [13, 14]. The reasons for said underutilization are likely complex, with medication costs being a significant factor. Several studies have compared the cost-effectiveness of PCSK9i with other lipid-lowering therapies, such as statins. While PCSK9i has shown impressive results in terms of reducing CVD events and improving cardiovascular outcomes, its high cost remains a significant obstacle to its widespread utilization [15, 16]. In Spain, PCSK9i has been available on prescription since 2016, albeit with substantial restrictions on reimbursement from the National Health System. It is limited to individuals with FH or those in secondary CVD prevention with LDLc levels ≥ 100 mg/dL despite high-dose potent statin therapy. However, even within this subgroup, the use of PCSK9i varies widely.
The objective of this study was to find out what factors influence the decision to prescribe PCKS9i among those subjects who are candidates for using it according to established therapeutic objectives, and who would be included in the financing conditions. This analysis examines the clinical and biochemical characteristics of subjects receiving PCSK9i treatment in the Lipid Units of the SEA registry, distinguishing between primary and secondary prevention. These findings reflect the actual use of PCSK9i in our society and the factors associated with the use of this treatment.
Patients and methods
The data supporting the findings of this study are available from the corresponding author upon reasonable request.
Design and participant selection
This study included all consecutive subjects aged ≥ 18 with a clinical diagnosis of hypercholesterolemia (LDLc ≥ 130 mg/dL or non-HDLc ≥ 160 mg/dL after the exclusion of secondary causes: hypothyroidism, nephrotic syndrome, pregnancy, cholestasis, immunosuppressants and antivirals) from the 65 different Lipid Units located in General Hospitals in Spain who had been followed for at least two years [17, 18]. All subjects provided written informed consent for a protocol approved by the Aragonese Ethical Committee of Clinical Research, Spain (#PI18/262). Participants’ clinical and biochemical characteristics, based on whether they were receiving PCSK9i during follow-up, were studied (Fig. 1).[image: ]
Fig. 1Flow-chart of the study



Physical examination, cardiovascular outcomes, and lipid determinations
The physical examination baseline data included anthropometry measurements, clinical history, CVD risk factors (hypertension, diabetes, smoking), personal and family CVD history. Baseline lipid data were collected from a fasting blood sample and included total cholesterol, LDLc, HDLc, triglycerides (TG) and lipoprotein(a) (Lp(a)). The blood test was measured locally without lipid lowering medications whenever possible. LDLc was calculated using the Friedewald formula when TG were less than 400 mg/dL. The clinical diagnosis of FH was based on the Dutch Lipid Clinic Network (DLCN) score [19].
FH was diagnosed when DLCN points were ≥ 6. Three sets of lipid values are analyzed in the current report. Those without lipid drugs, in some cases historical values; the lipids with treatment at the beginning of follow-up which correspond to the data with the first lipid-lowering treatment once the patients are treated in the Unit; and the lipid values reported during the last visit of the follow-up.
The study was conducted in accordance with the Declaration of Helsinki for the protection of the rights and welfare of people participating in biomedical research.


Statistical analyses
Baseline characteristics
Continuous baseline variable values are presented as mean standard deviation (SD) or median and interquartile range (IQR) for non-normal distributed variables. Categorical variables were analyzed as absolute and relative frequencies and the chi-squared test (or Fisher’s exact test where appropriate) for differences among groups.
The lipid levels were assessed in screening and at the end of the follow-up and the differences among groups were analyzed using the ANOVA test for continuous variables. Changes mid-study to lipid levels were described as absolute and relative mean changes with 95% confidence intervals (CI). Intergroup comparisons were carried out using an independent-sample t-test or Mann–Whitney U test for continuous variables with normal and non-normal distributions, respectively, and a chi-squared test or Fisher’s exact test for categorical variables. Predictors for the prescription of PCSK9i during follow-up were calculated by logistic regression. The regression model was generated including the variables shown in Table 1. Afterwards, we implemented the new model, keeping all the variables that showed p-value < 0.2 and major CVD risk factors. All data analyses were performed using SPSS version 21.
Table 1Baseline characteristics of patients stratified depending on whether they were primary prevention or were secondary prevention


	 	n
	
Primary Prevention

	n
	
Secondary Prevention

	
p-value


	Age (years)
	7014
	49.3 (13.9)
	1281
	57.9 (11.7)
	 < 0.001

	Women, N (%)
	7014
	3588 (51.2)
	1281
	341 (26.6)
	 < 0.001

	FH diagnosis (≥ 6 points), N (%)
	7407
	2885 (38.9)
	1282
	563 (43.9)
	0.001

	Smoking status, N (%)
	6952
	 	1270
	 	 
	• Current smokers
	 	1600 (23.0)
	 	240 (18.9)
	 < 0.001

	• Former smokers
	1777 (25.6)
	635 (50.0)

	• Non-smokers
	3575 (51.4)
	395 (31.3)

	BMI (Kg/m2)
	6984
	26.7 (4.41)
	1275
	28.5 (4.37)
	 < 0.001

	Hypertension, N (%)
	6712
	1628 (24.3)
	1145
	610 (53.2)
	 < 0.001

	Diabetes mellitus, N (%)
	6890
	907 (13.2)
	1208
	417 (34.5)
	 < 0.001

	Family history of premature CAD, N ($)
	6857
	1540 (22.5)
	1235
	395 (32.0)
	 < 0.001

	Lipids without lipid-lowering treatment

	 Total cholesterol (mg/dL)
	6972
	295 (250–345)
	1273
	283 (217–358)
	 < 0.001

	 LDL cholesterol (mg/dL)
	6946
	199 (152–251)
	1269
	183 (111–258)
	 < 0.001

	 HDL cholesterol (mg/dL)
	6972
	53.0 (43.0–64.0)
	1273
	44.0 (36.0–54.0)
	 < 0.001

	 Triglycerides (mg/dL)
	6972
	132 (90.0–215)
	1273
	158 (106–237)
	 < 0.001

	 Lipoprotein(a) (mmol/L)
	4466
	51.9 (16.6–147)
	687
	94.3 (24.8–204)
	 < 0.001

	Lipids with lipid-lowering treatment at baseline

	 Total cholesterol (mg/dL)
	6704
	202.0 (172.0–241.0)
	1246
	165 (137.0–202.0)
	 < 0.001

	 LDL cholesterol (mg/dL)
	6840
	116.2 (87.00–152.0)
	1266
	83.20 (58.0–115.85)
	 < 0.001

	 HDL cholesterol (mg/dL)
	6690
	53.00 (44.00–65.00)
	1246
	46.00 (38.00–54.00)
	 < 0.001

	 Triglycerides (mg/dL)
	6691
	109.0 (78.00–165.0)
	1244
	123.0 (87.00–186.7)
	 < 0.001

	Lipid-lowering treatment at baseline, N (%)

	 Statins (monotherapy or within combination therapy)
	7014
	5231 (74.5)
	1281
	1129 (88.1)
	 < 0.001

	 High potent statin (monotherapy or within combination therapy)
	7014
	2427 (34.6)
	1281
	705 (55.0)
	 < 0.001

	 Ezetimibe (monotherapy or within combination therapy)
	7014
	144 (2.1)
	1281
	84 (6.6)
	 < 0.001

	 PCSK9i (monotherapy or within combination therapy)
	7014
	117 (1.7)
	1281
	103 (8.1)
	 < 0.001


Data are summarized as mean (SD) or median (interquartile range), as appropriate, for continuous variables, and as N (percentage) for categorical variables. Cardiovascular disease is defined as the presence of coronary artery disease, stroke and/or peripheral arterial disease. CAD: coronary artery disease; Premature CAD is defined as age of CAD onset < 55 years in men and < 60 years in women. BMI: body mass index; DLCN: Dutch Lipid Clinic Network; HDL: high-density lipoprotein; LDL: low-density lipoprotein; PCSK9i: PCSK9 inhibitors






Results
Baseline characteristics of participants
A total of 8295 patients with primary hypercholesterolemia were included in the study (Table 1). Among them, 7014 patients were recruited for primary prevention, while 1281 had experienced CVD at the time of inclusion in the registry. Table 1 details the baseline characteristics of the patients. In the primary prevention group, there were more women (51.2%) than men (48.8%), whereas men were predominant in the secondary prevention group (73.4%). Patients in the secondary prevention group were older and had a higher prevalence of obesity, hypertension, and diabetes. Current smokers were more common among patients without CVD history. The DLCN categories were similar in both groups, with a median DLCN score of 4.0 points. Untreated LDLc levels were lower among patients in the secondary prevention group compared to those without CVD (183 mg/dL vs. 199 mg/dL, respectively). Patients with CVD were more likely to be on PCSK9i (either as monotherapy or in combination with lipid-lowering drugs) compared to those in primary prevention (8.1% vs. 1.7%, respectively) at the start of the follow-up.

Baseline characteristics of participants taking PCSK9 inhibitors at the end of the follow-up
Out of 4127 subjects who completed the follow-up (3655 subjects without CVD and 565 with CVD at baseline), 137 and 519 patients were taking PCSK9i at baseline and the end of the follow-up, respectively. The median follow-up period was 7 years (IQR 3.0–10.0). The percentage of PCSK9i use increased to 35.6% (n = 201) and 8.7% (n = 318) in subjects with and without CVD, respectively (Table 2). Subjects on PCSK9i at the end of the follow-up had higher total cholesterol and LDLc levels compared to subjects not taking PCSK9i, in both those with and without CVD at baseline (Table 2). The DLCN score was also three to four times higher in subjects taking PCSK9i.
Table 2Baseline characteristics of patients stratified depending on whether they were primary prevention or were secondary prevention taking pcsk9 inhibitors at the end of follow-up (N = 4127)


	 	n
	
Primary Prevention

	n
	
Secondary Prevention

	
p
-value

	
p
-value


	Age (years)
	318
	55.0 (48–62)
	201
	59.0 (50–65)
	0.006
	0.006

	Women, N (%)
	318
	180 (56.6)
	201
	48 (23.9)
	 < 0.001
	 < 0.001

	DLCN score
	318
	16 (9–20)
	201
	13 (6–21)
	0.017
	0.017

	FH diagnosis (≥ 6 points), N (%)
	318
	299 (94.0)
	201
	146 (72.6)
	 < 0.001
	 < 0.001

	Smoking status, N (%)

	• Current smokers
	318
	77 (24.2)
	200
	25 (12.5)
	 < 0.265
	0.094

	• Former smokers
	87 (27.4)
	114 (57.0)

	• Non-smokers
	154 (48.4)
	61 (30.5)

	Hypertension, N (%)
	318
	84 (26.4)
	199
	95 (47.7)
	0.030

	Diabetes mellitus, N (%)
	317
	25 (7.9)
	199
	46 (23.1)
	0.016

	Family history of premature CAD, N (%)
	317
	115 (36.3)
	199
	85 (42.7)
	 < 0.001

	Lipids without treatment
	318
	 	201
	 	 
	 Total cholesterol (mg/dL)
	318
	365 (321–432)
	201
	346 (283–423)
	0.005

	 LDL cholesterol (mg/dL)
	318
	281 (240–374)
	201
	253 (193–334)
	 < 0.001

	 HDL cholesterol (mg/dL)
	318
	52.5 (43.0–62.0)
	201
	46.0 (38.0–55.0)
	 < 0.001

	 Triglycerides (mg/dL)
	318
	119 (82.0–171)
	201
	143 (97.0–222)
	 < 0.001

	 Lipoprotein(a) (mmol/L)
	262
	33.5 (11.6–87.0)
	169
	54.0 (17.4–117)
	0.001

	Lipids with treatment at the beginning of follow-up

	 Total cholesterol (mg/dL)
	311
	218 (183–265)
	199
	189 (149–220)
	 < 0.001

	 LDL cholesterol (mg/dL)
	313
	142 (109–187)
	200
	109 (74.7–147)
	 < 0.001

	 HDL cholesterol (mg/dL)
	311
	53 (44–62)
	199
	48 (39–56)
	 < 0.001

	 Triglycerides (mg/dL)
	311
	105 (77–144)
	199
	118 (89–174)
	0.001

	Lipid-lowering medication at the beginning of follow-up

	 Statins (monotherapy or within combination therapy)
	318
	277 (87.1)
	201
	176 (87.5)
	0.879

	 High potent statin (monotherapy or within combination therapy)
	318
	221 (69.5)
	201
	135 (67.2)
	0.546

	 Ezetimibe (monotherapy or within combination therapy)
	318
	211 (66.3)
	201
	147 (73.1)
	0.104


Data are summarized as mean (SD) or median (interquartile range), as appropriate, for continuous variables, and as N (percentage) for categorical variables. Cardiovascular disease is defined as the presence of coronary artery disease, stroke and/or peripheral arterial disease. CAD: coronary artery disease; Premature CAD is defined as age of CAD onset < 55 years in men and < 60 years in women. BMI: body mass index; DLCN: Dutch Lipid Clinic Network; HDL: high-density lipoprotein; LDL: low-density lipoprotein; PCSK9 inhibitors




Baseline factors associated with the prescription of PCSK9 inhibitors
In subjects without CVD at baseline, increasing age, LDLc without lipid-lowering drugs, and DLCN scores were independent conditions associated with the prescription of PCSK9i. In subjects with CVD at baseline, increasing age, male gender, and DLCN scores were associated factors. Hypertension, diabetes, smoking, and LDLc after oral lipid-lowering drugs were not independent factors associated with prescription. In subjects with CVD, the use of PCSK9i was higher in men than in women (an odds ratio of 1.613, P = 0.048) (Table 3).
Table 3Baseline Factors Associated with the Prescription of PCSK9 Inhibitors


	 	
Primary Prevention

	
Secondary Prevention


	
B

	
E.T

	
Wald

	
Sig

	
Exp (B) (95% CI)

	
B

	
E.T

	
Wald

	
Sig

	
Exp (B) (95% CI)


	Age (years)
	.035
	.006
	32.009
	.000
	1.036 (1.23–1.049)
	-.021
	.010
	4.728
	.030
	.979 (.960-.998)

	Women, N (%)
	.025
	.149
	.027
	.869
	1.025 (0.765–1.374)
	.478
	.242
	3.912
	.048
	1.613 (1.004–2.591)

	DLCN score
	.128
	.012
	120.672
	.000
	1.137 (1.111–1.163)
	.096
	.017
	31.728
	.000
	1.101 (1.065–1.138)

	Hypertension, N (%)
	-.038
	.176
	.046
	.830
	.963 (.682–1.359)
	.103
	.212
	.238
	.626
	1.109 (.732–1.679)

	Diabetes mellitus, N (%)
	-.222
	.264
	.708
	.400
	.801 (.478–1.343)
	.079
	.244
	.106
	.745
	1.082 (.671–1.746)

	Lipids at the beginning of follow-up

	 LDL cholesterol (mg/dL)
	.005
	.001
	24.467
	.000
	1.005 (1.003–1.007)
	.000
	.001
	.123
	.725
	1,000 (.998–1.003)

	 HDL cholesterol (mg/dL)
	-.011
	.005
	4.788
	.029
	.989 (.979-.999)
	.009
	.008
	1.400
	.237
	1.009 (.994–1.024)

	Lipids with treatment at first visit follow-up

	 LDL cholesterol (mg/dL)
	.002
	.003
	.377
	.539
	1.002 (.996–1.008)
	.004
	.003
	1.464
	.226
	1.004 (.998–1.010)

	 HDL cholesterol (mg/dL)
	.005
	.003
	2.489
	.115
	1.005 (.999–1.011)
	.002
	.003
	.478
	.489
	1.002 (.996–1.007)



CI Confidence interval, DLCN Dutch Lipid Clinic Network, HDL High-density lipoprotein, LDL Low-density lipoprotein, PCSK9i PCSK9 inhibitors




Biochemical characteristics at the end of the follow-up
LDLc concentrations at the end of the follow-up were 48.6 mg/dL and 71.0 mg/dL in subjects with and without CVD, respectively. These concentrations were significantly lower than those in subjects not taking PCSK9i (p-value < 0.001). TG concentrations were also lower in subjects treated with PCSK9i (Table 4). The evolution of LDLc concentrations without lipid-lowering drugs, after oral treatment, and at the end of the follow-up during evolution is depicted in Fig. 2. Subjects on PCSK9i at the end of the follow-up, with and without CVD, achieved LDLc reductions of 80.3% and 75.1%, respectively, compared to concentrations without lipid-lowering treatment (Fig. 1).
Table 4Lipid values of patients stratified depending on whether they were taking PCSK9i or were not taking PCSK9i at the end of follow up


	 	n
	No PCSK9i  during follow-up
	n
	PCSK9i during follow-up
	p-value
	n
	No PCSK9i during follow-up
	n
	PCSK9i during follow-up
	p-value

	Primary prevention
	Secondary prevention

	Total cholesterol (mg/dL)
	2616
	188 (161–214)
	318
	148 (120–179)
	 < 0.001
	445
	149 (129–183)
	201
	127 (103.5–151.5)
	 < 0.001

	LDL cholesterol (mg/dL)
	2614
	104.8 (82.4–127)
	318
	71.0 (47.3–98.7)
	 < 0.001
	443
	72.4 (55.1–95.5)
	201
	48.6 (33.2–69.7)
	 < 0.001

	HDL cholesterol (mg/dL)
	2614
	56.0 (47.0–67.0)
	318
	54.0 (46.0–64.0)
	0.022
	443
	47.0 (40.0–55.0)
	201
	50.0 (41.0–58.0)
	0.015

	Triglycerides (mg/dL)
	2616
	102 (76–143)
	318
	93.0 (70.0–131)
	0.001
	443
	122 (91.0–179)
	201
	106 (79.0–166)
	0.005


Data are summarized as mean (SD) or median (interquartile range), as appropriate, for continuous variables, and as N (percentage) for categorical variables. HDL: high-density lipoprotein; LDL: low-density lipoprotein; PCSK9 inhibitors


[image: ]
Fig. 2LDLc concentration at baseline, after oral lipid-lowering drugs and at the end of the follow-up according to the use of PCSK9i and the presence of CVD at baseline




Discussion
In this study, the use of PCSK9i in a large cohort of patients with dyslipidemia over an average of 7 years follow-up at different lipid units in Spain has been analyzed. The clinical settings, patient numbers, and follow-up duration provide an insight into managing primary hypercholesterolemia in specialized centers within our country, explicitly identifying the patient populations for whom PCSK9i is utilized.
Several conclusions can be drawn from this study. Firstly, the use of PCSK9i in this population is notably higher than reported in other populations, particularly in secondary prevention. In the SEA registry, up to 32% of patients with a history of CVD received treatment involving PCSK9i, in contrast to 2% in the European population [13, 14]. This discrepancy may be attributed to the specialized nature of lipid metabolism centers treating severe hypercholesterolemia, including FH, where clinicians are knowledgeable and experienced in managing these drugs. Furthermore, it also reflects the increasing use of PCSK9i in current practice.
PCSK9i is employed as a third-line lipid-lowering treatment following potent statins and ezetimibe. Among subjects receiving PCSK9i, two-thirds in primary prevention and three-quarters in secondary prevention are concurrently treated with dual oral lipid-lowering therapy. This adherence to stepwise treatment guidelines suggests that clinicians know and follow recommended treatment protocols [19, 20] although the use of ezetimibe before initiating PCSK9i therapy is not mandatory in our country. It is noteworthy that not only the use of PCSK9i has increased during follow-up, but also the use of ezetimibe, which was little used at the beginning when patients were referred to lipid units and which increased at the end of follow-up, up to 73.1% in subjects in secondary prevention and treatment with PCSK9i. This is compatible with the low past use of Ezetimibe, especially in primary prevention, in our setting [21] that has recently increased [13].
Secondly, it is worth nothing that approximately 13% of subjects in both primary and secondary prevention, who are using PCSK9i, appear to be statin intolerant, as they do not report statin use. While this percentage is relatively high, it aligns with previously reported frequencies of statin intolerance within the population [22], and may be inflated in lipid clinics where such patients are frequently referred. Bempedoic acid could potentially serve as an alternative in these cases [23]; although, at the time of this report, this drug was not available in our country. The alternative prescription of bempedoic acid or its association with iPCSK9i is an option that has been little explored and could have a role in these subjects [24]. Statin intolerance in clinical practice is an important issue and PCSK9i is a useful tool to reach LDLc goals in this group of patients.
Thirdly, this study analyzes the factors associated to PCSK9i prescription, and the results underscore that the diagnosis of FH influences the prescription of PCSK9i, with the DLCN score being the most strongly associated factor related to prescription. While PCSK9i effectively reduces LDLc levels, individuals with FH typically present with elevated LDLc, thus warranting treatment. However, other significant risk factors such as diabetes, hypertension or smoking, which contribute to increased cardiovascular risk, do not appear to influence prescription rates. PCSK9i mitigates cardiovascular risk, emphasizing the importance of prioritizing its use in patients with the highest risk, rather than solely focusing on LDLc concentrations [25]. Administrative factors may overinfluence prescription patterns, prioritizing LDLc thresholds over comprehensive risk reduction and potential CVD benefits. Consistent with previous findings [26], gender emerged as an independent factor in PCSK9i use, favoring men over women. This highlights the prevalent underuse of specific therapeutic measures based on misconceptions regarding risk in secondary CVD prevention in women [27]. It is recommended that when authorizing the prescription of PCSK9i, not only the diagnosis of a certain condition but also the individual risk of the subject is taken into account since the clinical benefit of PCSK9i may be closely linked to the global risk and not only to the LDLc level. Furthermore, prescription authorization should ensure impartial use of the treatment, avoiding unjustifiable gender disparities.
Finally, these results showed that patients with very high LDLc concentrations could achieve recommended LDLc levels and therapeutic goals with a mean LDLc reduction exceeding 80% by using the current therapeutic arsenal available. This figure is similar to those reported in other registries [28, 29]. However, the use of PCSK9 inhibitors remains low, given that the population in this study is mostly at very high cardiovascular risk. The price of PCSK9 inhibitors is the fundamental limitation for their prescription and their cost-effectiveness, even in secondary prevention, has been questioned [30, 31]. It is a pity that more patients cannot benefit from these potent, safe and effective drugs in cardiovascular prevention and a possible price reduction of more than 50% of the current price would help to increase their prescription [31, 32].
This suggests that future drugs that reduce LDLc should focus on easier administration, fewer side effects, or lower cost rather than enhancing lipid-lowering potency. It also underscores the need for specialized centers that focus on managing patients with lipid diseases within the different healthcare systems to achieve optimal outcomes in therapeutic goal attainment [33].
Strengths and limitations
The present study has several limitations. Firstly, it is an observational study in which patient management may vary throughout the follow-up period, and results are obtained during the final visit to the lipid clinic. Additionally, approximately only half of the patients in the registry had a follow-up duration sufficient for inclusion in this study. Furthermore, patients attending a lipid clinic exhibit specific characteristics, including more severe hypercholesterolemia and a higher prevalence of statin intolerance, potentially influencing the ease of PCSK9i prescriptions compared to other clinical settings.


Conclusion
The use of PCSK9i is present in almost one-third of subjects in secondary prevention treated in specialized units. The majority of these patients achieve LDLc concentrations < 55 mg/dL. The use of PCSK9i is more focused on LDLc concentrations rather than on CVD risk. Women receive less PCSK9i in secondary prevention compared to men. These results highlight the enormous potential of PCSK9 inhibition regarding the control of LDLc in high-risk patients but authorization for their prescription should consider the global risk of patients and should also ensure impartial use of the treatment, avoiding gender disparities.
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