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Abstract
Lipoprotein (a) (Lp(a)) is a genetically determined risk factor for atherosclerosis, with extremely high levels associated 
with very high cardiovascular risk. Despite this, in routine clinical practice these patients often remain insufficiently 
identified.
Aim. To characterize the prevalence and severity of subclinical atherosclerosis in various vascular beds in patients 
with Lp(a) ≥ 180 mg/dL, including younger age groups.
Materials and methods. We performed a retrospective analysis of a database comprising 101,078 outpatients, 
from which 1105 (1.09%) individuals with Lp(a) ≥ 180 mg/dL and available lipid profile data were selected; women 
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Summary

Materials and methods

Outcomes

Extremely high Lp(a) levels (≥180 mg/dL) are associated with early multifocal 
subclinical atherosclerosis, detectable even in young patients, and with pronounced 
age-dependent progression of vascular involvement.

1. Multifocal involvement

Retrospective cohort of patients with 
Lp(a) ≥180 mg/dL
n = 1105 patients

-

Period: 2022–2025

Study site: MEDSI Group clinics 
(Moscow and the Moscow Region) 

Methods for assessing atherosclerosis:

● Duplex ultrasound of the BCA and LEA
 

● CT with Agatston coronary artery 
calcium scoring
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accounted for 67.2%, and the mean age was 52.74 ± 14.59 years. The presence of atherosclerotic cardiovascular 
disease (ASCVD) was ascertained from medical records, and atherosclerosis was assessed by duplex ultrasound 
of the brachiocephalic arteries (BCA) and lower extremity arteries (LEA), as well as by the Agatston coronary 
artery calcium score (CACS). At least one vascular bed was evaluated in 69.8% of patients, and all three were 
evaluated in 6.2%.
Results. Most patients showed elevated levels of total cholesterol and low-density lipoprotein cholesterol. From 
the age of 25–44 years onward, a substantial proportion of patients already showed atherosclerotic involvement of 
the BCA and LEA with stenosis ≥20% and pronounced coronary calcification (CACS > 100 units), with a shift toward 
more severe lesions in older age groups. In the subgroup that underwent imaging of all three vascular beds, 60.0% of 
patients aged 25–44 years had two or three beds that were affected; the proportion of patients with involvement of 
all three vascular beds increased to 40.0% in those aged 45–59 years, 76.9% in those aged 60–74 years, and reached 
100% in patients aged ≥ 75 years (p < 0.001). The prevalence of clinically documented ASCVD increased from 10.3% 
in the 25–44 age group to 67.1% in patients aged ≥ 75 years. Even among patients without documented ASCVD, 
atherosclerotic involvement of the BCA, LEA and coronary calcification was detected in 85.9%, 82.6% and 37.1% of 
cases, respectively.
Conclusion. Patients with Lp(a) ≥ 180 mg/dL are characterized by a high prevalence and early onset of subclinical, 
frequently multifocal atherosclerosis, with a pronounced age-related gradient of progression. These findings support 
the case for designating this cohort as a priority group for in-depth evaluation, risk re-stratification and more intensive 
preventive management.
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Аннотация
Липопротеин (а) [Лп(а)] – генетически обусловленный фактор атеросклероза, при этом его экстремальные 
значения ассоциированы с крайне высоким сердечно-сосудистым риском. Однако в реальной клинической 
практике такие пациенты выявляются и характеризуются недостаточно.
Цель. Охарактеризовать распространенность и выраженность cубклинического атеросклероза в различных 
сосудистых бассейнах у пациентов с уровнем Лп(а) ≥ 180 мг/дл, включая молодые возрастные группы.
Материалы и методы. Проведен ретроспективный анализ базы данных 101 078 амбулаторных пациен-
тов, из которой выделено 1105 (1,09%) с Лп(а) ≥ 180 мг/дл и доступными данными липидного профиля; 
женщины составили 67,2%, средний возраст – 52,74 ± 14,59 года. По данным медицинских карт оценивали 
частоту атеросклеротических сердечно‑сосудистых заболеваний (АССЗ), атеросклероз – по дуплексному 
сканированию брахиоцефальных артерий (БЦА) и артерий нижних конечностей (АНК), а также по индексу 
коронарного кальция (ИКК) по Агатстону; хотя бы один сосудистый бассейн был обследован у 69,8% паци-
ентов, все три – у 6,2%.
Результаты. У большинства пациентов отмечались повышенные значения общего холестерина и холесте-
рина липопротеинов низкой плотности. Начиная с возраста 25–44 лет у значительной части пациентов вы-
являлись атеросклеротические изменения БЦА и АНК со стенозом ≥ 20% и выраженный коронарный каль-
циноз (ИКК > 100 ед.), причем с возрастом структура поражения смещалась в сторону более тяжелых форм. 
В подгруппе с обследованием трех сосудистых бассейнов поражение двух или трех бассейнов имели 60,0% 
пациентов 25–44 лет; доля пациентов с вовлечением всех трех бассейнов составила 40,0% в группе 45–59 
лет, 76,9% – в группе 60–74 года и достигала 100% у пациентов 75 лет и старше (p < 0,001). Частота верифи-
цированных АССЗ увеличивалась с 10,3% в группе 25–44 года до 67,1% у пациентов 75 лет и старше. Даже 
среди пациентов без АССЗ атеросклеротическое поражение БЦА, АНК и коронарный кальциноз выявлялись 
в 85,9, 82,6 и 37,1% случаев соответственно.
Заключение. Пациенты с Лп(а) ≥ 180 мг/дл характеризуются высокой распространенностью и ранней реа-
лизацией субклинического, часто мультифокального атеросклероза с выраженным возрастным градиентом 
прогрессирования. Полученные данные поддерживают целесообразность выделения данной когорты в при-
оритетный контур углубленного обследования, рестратификации риска и более интенсивной профилактиче-
ской тактики.

Ключевые слова: липопротеин (а); сердечно-сосудистый риск; мультифокальный атеросклероз; индекс коро-
нарного кальция; сердечно-сосудистые заболевания
Рубрики MeSH:
АРТЕРИОСКЛЕРОЗ – ДИАГНОСТИКА
ЛИПОПРОТЕИН A – АНАЛИЗ
БЕССИМПТОМНЫЕ БОЛЕЗНИ
ДИАГНОСТИКА РАННЯЯ
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HIGHLIGHTS

In routine clinical practice, the prevalence of extremely high lipoprotein (a) ≥ 180 mg/dL among more than 100,000 outpatients is 1.09%.

As early as the 25–44 age range, a notable proportion of patients with lipoprotein (a) ≥ 180 mg/dL have documented atherosclerotic 
cardiovascular disease, with the prevalence rising substantially in older age groups.

Among patients without clinically documented atherosclerotic cardiovascular disease, a high frequency of subclinical and often multifocal 
atherosclerosis is observed, with onset already in young adulthood and a pronounced age-related gradient of severity.

Extremely high lipoprotein (a) levels are associated with an atherogenic lipid profile, underscoring the very high lifetime risk of 
atherosclerotic cardiovascular disease in this patient population.

These findings support the use of a lipoprotein (a) cut-off of ≥ 180 mg/dL as a practical criterion for identifying a priority group of patients 
warranting comprehensive multi-bed vascular assessment, risk re-stratification, and intensification of preventive measures.

Lipoprotein (a) (Lp(a)) is a genetically determined 
risk factor for atherosclerotic cardiovascular disease 
(ASCVD). Plasma Lp(a) concentration is largely 
genetically determined, reaches stable values in early 
childhood, and remains essentially constant throughout 
life.

Elevated Lp(a) is detected in approximately 20% of 
the general population and represents one of the most 

common inherited dyslipidemias [1]. Current clinical 
guidelines and consensus statements recommend a one-
time measurement of Lp(a) in every adult. In real-world 
practice, however, the testing rate remains very low 
(less than 1%) and does not reflect the epidemiological 
importance of this risk factor [2–5].

Particular clinical interest is drawn to patients 
with Lp(a) ≥ 180 mg/dL (≥430 nmol/L), which 
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corresponds to approximately the 99th percentile 
of the population distribution and affects roughly 
1% of the population (about 1 in 100 individuals)  – 
nearly three times more frequently than heterozygous 
familial hypercholesterolemia (around 1:313) [6, 7]. 
In terms of prognostic significance for cardiovascular 
outcomes, extremely high Lp(a) is comparable to 
classical forms of inherited dyslipidemia, primarily 
familial hypercholesterolemia. Despite this, patients 
with extremely high Lp(a) remain underrepresented in 
clinical research and, in particular, poorly characterized 
in routine clinical settings, including with respect 
to detection rates, clinical and demographic profile, 
ASCVD burden, and the specifics of preventive and 
therapeutic strategies.

Epidemiological and genetic studies show that as 
Lp(a) levels rise, the risk of ASCVD progressively 
increases, the spectrum of associated vascular lesions 
broadens, and a pan-vascular pattern of involvement 
emerges. In a large population-based study, Lp(a) 
above the 95th percentile (≥120 mg/dL) was associated 
with an almost 4-fold increase in the risk of a first 
myocardial infarction [8]. In another large prospective 
study, Lp(a) values above the 99th percentile (≥143 mg/
dL) were associated with a 2- to 3-fold increase in the 
risk of peripheral artery disease and abdominal aortic 
aneurysm [9].

A pooled analysis of Danish cohorts demonstrated 
that Lp(a) above the 95th percentile (>90 mg/dL) was 
associated with an almost 3-fold increase in the risk of 
degenerative aortic stenosis [10], and a 30-year follow-
up of initially healthy women revealed significant 
associations between high Lp(a) concentrations and the 
risk of ischemic stroke and cardiovascular mortality [11].

Together, these data emphasize that early 
identification of elevated Lp(a) is critically important 
not only in the context of coronary risk, but also with 
respect to a broader spectrum of vascular outcomes. 
Despite this, the real-world healthcare system still lacks 
a unified approach to the identification, evaluation and 
management of patients with extremely high Lp(a): 
testing is performed sporadically, referral pathways and 
the scope of additional work-up remain heterogeneous, 
and subclinical stages of atherosclerosis often go 
unrecognized despite their high prevalence. At the same 
time, this very category of patients is potentially highly 
amenable to proactive management through earlier and 
more intensive correction of modifiable risk factors and, 
in the longer term, the introduction of Lp(a)-targeted 
therapy.

In this context, organized screening programs become 
particularly important. Beginning in 2026, the Russian 
Federation’s medical examination (dispanserization) 
program includes a one-time laboratory measurement 

of Lp(a) in individuals aged 18–40 years1. Indications 
for testing include a family history of cardiovascular 
disease, early-onset myocardial infarction or stroke, and 
a high cardiovascular risk despite normal low-density 
lipoprotein cholesterol (LDL-C). Patients with elevated 
Lp(a), particularly those with extreme values, require 
subsequent follow-up and the application of personalized 
diagnostic and preventive algorithms.

The aim of the study was to provide a comprehensive 
evaluation of the lipid profile and the prevalence and 
pattern of clinical and subclinical atherosclerosis across 
several vascular beds in patients with extremely high 
Lp(a) ≥ 180 mg/dL, and to determine its relevance for 
cardiovascular risk stratification.

MATERIALS AND METHODS
A retrospective analysis of real-world clinical data 

was performed. Electronic medical records of patients 
undergoing outpatient evaluation at the MEDSI Group 
clinics (Moscow and the Moscow Region) between 
January 5, 2022, and May 29, 2025 were reviewed. 
Prior to analysis, all personal data were anonymized 
in accordance with current legislation and internal 
regulations on the protection of medical information.

The source database comprised 101,078 patients 
in whom Lp(a) had been measured as part of routine 
clinical practice. From this sample, patients with Lp(a) ≥ 
180 mg/dL and available lipid profile parameters – total 
cholesterol (TC), LDL-C, high-density lipoprotein 
cholesterol (HDL-C) and triglycerides (TG)  – were 
selected. The final study cohort consisted of 1105 patients 
(1.09% of the total database) who were not receiving 
therapeutic apheresis.

Demographic variables included age and sex. 
Patients were stratified by age according to the following 
categories: under 18 years  – children and adolescents; 
18–24 years  – young adults; 25–44 years  – early 
adulthood; 45–59 years  – middle age; 60–74 years  – 
older age; and 75 years and over – advanced age.

History of myocardial infarction or ischemic stroke, 
coronary interventions (coronary stenting, coronary 
artery bypass grafting), the presence of coronary artery 
disease (CAD), as well as ASCVD risk factors (arterial 
hypertension, type 2 diabetes mellitus, smoking) were 
recorded on the basis of the documented diagnosis in the 
medical record.

A positive family history was recorded when there was 
documentation of CAD, stroke or hypercholesterolemia 
in first-degree relatives.

Laboratory analyses were performed in the certified 
laboratory of the MEDSI Group network in accordance 
with internal quality control standards and participation 
in an external quality assessment scheme (EQAS). 
Venous blood was collected after an overnight fast. Lp(a) 

1	 Decree of the Government of the Russian Federation No. 2188 of 29 December 2025 “On the Program of State Guarantees of Free Provision of 
Medical Care for 2026 and the planning period of 2027 and 2028”. https://dgp69.mos.ru/public/docs/legaldoc/pprf-29-12-2025-2188.pdf (access 
date: 09.02.2026).
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was measured by an immunoturbidimetric method with 
latex enhancement using monospecific antibodies to 
apolipoprotein (a) on a Beckman Coulter DxC 700 AU 
automated biochemistry analyzer (Beckman Coulter, 
USA). Lipid profile parameters were measured on the 
same analyzer using standard enzymatic-colorimetric 
and immunonephelometric methods.

Atherosclerotic involvement of three vascular beds 
was assessed by duplex ultrasound of the brachiocephalic 
arteries (BCA) and lower extremity arteries (LEA), as 
well as by non-contrast computed tomography with 
calculation of the coronary artery calcium score (CACS) 
by the Agatston method on a SOMATOM Definition AS 
scanner (Siemens Healthineers, Germany). For the BCA 
and LEA, the presence of atherosclerotic plaques and the 
maximum degree of stenosis according to the European 
Carotid Surgery Trial (ECST) criteria were recorded. 
CACS values were classified as 0, 1–10, 11–100, 101–
399 and ≥ 400 units [3].

Data on the assessment of vascular beds (BCA, LEA, 
CACS) were available for 69.8% of patients (n = 771). 
One vascular bed had been imaged in 30.8% of patients 
(n = 340), two in 32.9% (n = 363), whereas evaluation of 
all three vascular beds had been performed in only 6.2% 
of patients (n = 68).

Statistical analysis
Normality of continuous variables was assessed 

using the Kolmogorov–Smirnov test with Lilliefors 
correction. Normally distributed continuous variables 
were summarized as mean and standard deviation (M ± 
SD), and non-normally distributed variables as median 
and interquartile range (Me [Q25; Q75]).

Categorical variables were presented as absolute (n) 
and relative (%) frequencies. Comparisons of continuous 

variables among three or more groups were performed 
using the non-parametric Kruskal–Wallis test (H-statistic), 
with post-hoc pairwise comparisons performed using 
the Dunn test with Bonferroni correction. Comparisons 
of categorical variables among groups were performed 
using the Pearson χ² test. A two-sided p-value of < 0.05 
was considered statistically significant.

Statistical analysis was performed using MedStat.
Pro, version 0.8.1 (School of Medical Statistics, Moscow, 
Russia)2.

RESULTS
Baseline patient characteristics
Women predominated in the study cohort: 67.2% 

(n = 743) versus 32.8% men (n = 362), corresponding to 
a sex ratio of approximately 2:1.

Patient age ranged from 6 to 94 years, with a mean of 
52.74 ± 14.59 years. The bulk of the cohort consisted of 
patients of working age and early older age.

The age and sex distribution is presented in Figure 1. 
In the under-18 group, women accounted for 58.3%, and 
in the 18–24 age group, all eight patients were women. 
Among patients aged 25–44 years, women accounted for 
53.3%, rising to 68.5% in the 45–59 age group and to 
74.6% in the 60–74 age group. The highest proportion of 
women was observed in patients aged 75 years and over, 
where it reached 88.6%.

History of cardiovascular events
The cohort was heterogeneous: 779 patients (70.5%) 

had no history of documented ASCVD, whereas 326 
(29.5%) had documented ASCVD. The proportion of 
patients with such events was 10.3% in those aged 25–44 
years and rose progressively in older age groups, reaching 
67.1% in patients aged 75 years and over (Fig. 2).

2	 MedStat.Pro: web application for statistical analysis of medical data [computer software]. Version 0.8.1. Russian software registration certificate 
No. 2025688091 dated 16 October 2025. Moscow; 2026. https://app.medstat.pro (access date: 15.02.2026).

FIG. 1. Age and sex distribution of patients with extremely 
high lipoprotein (a) (n = 1105).

FIG. 2. Distribution of patients with extremely high lipoprotein 
(a) by history of atherosclerotic cardiovascular disease (n = 1105).

Note: ASCVD – atherosclerotic cardiovascular disease.
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Of the documented ASCVD events, myocardial 
infarction was the most frequent: its prevalence 
increased approximately 10-fold when comparing 
patients aged 25–44 years with those aged 75 years 
and over. With increasing age, statistically significant 
increases were also observed for CAD, prior coronary 
interventions, type 2 diabetes mellitus and arterial 
hypertension. Already in the youngest adult group (25–
44 years), CAD was present in 7.2% of patients, type 
2 diabetes mellitus in 6.5%, arterial hypertension in 
44.2%, and smoking in 38.9%; coronary artery bypass 
grafting had been performed in one patient. With 
advancing age, the frequency of CAD and myocardial 
revascularization rose further. The trajectory of 
ischemic stroke was similar: its prevalence increased 
approximately seven-fold in the oldest as compared 
with the youngest patients (Table 1).

A family history of CAD, stroke and 
hypercholesterolemia, by contrast, was more frequently 
reported by patients in younger and middle-aged groups, 
with a downward trend in older age groups.

Lipid profile
Lp(a) concentration remained relatively stable across 

age groups, although between-group differences were 
statistically significant (p < 0.001). A modest increase 
in mean values was observed in the 45–59 and 60–74 
age groups, but it did not give rise to clinically distinct 
subgroups. In patients aged 75 years and over, Lp(a) 
levels remained comparable to those in younger age 
groups (Table 2).

Analysis of the distribution of Lp(a) values showed 
that older age groups were characterized not by a 
shift in central tendency, but by greater variability 
driven by the appearance of isolated extreme values 
(Supplementary materials on the journal’s website  
https://doi.org/10.47093/2218-7332.2026.17.1.4-17-
annex). At the same time, baseline Lp(a) levels remained 
consistently high regardless of age, in keeping with the 
genetically determined nature of this trait.

Most patients had elevated TC and LDL-C levels, 
reflecting a markedly atherogenic background in the 
study cohort (Table 2). The highest TC and LDL-C 
levels were observed in patients aged 25–59 years, with 
an upward trend already apparent from the 18–24 age 
group. In older age groups (≥60 years), TC and LDL-C 
tended to decline relative to the 25–59-year peak, 
although values remained elevated.

TG concentrations showed a moderate increase 
predominantly in the 25–59 age range, followed 
by a decline in older age groups. HDL-C remained 
relatively stable across age subgroups, with only modest 
differences that were not statistically significant in 
pairwise comparisons.

Prevalence and severity of atherosclerotic 
involvement across vascular beds
Brachiocephalic artery involvement
Duplex ultrasound of the BCA was available for 

66.2% (n  = 731) of patients. Moderate stenoses (20–
34%) predominated and were identified in 67.9% of 
patients. Mild stenoses (< 20%) were much less common 

Table 1. History of atherosclerotic cardiovascular disease in patients with extremely high lipoprotein (a) by age groups

History
Age group

p-value<18
(n = 12)

18–24
(n = 8)

25–44
(n = 321)

45–59
(n = 394)

60–74
(n = 291)

≥75
(n = 79)

Diseases:
myocardial infarction 0 (0) 0 (0) 11 (3.4) 65 (16.5) 75 (25.8) 27 (34.2) <0.001
ischemic stroke 1 (8.3) 0 (0) 6 (1.9) 18 (4.6) 18 (6.2) 12 (15.2) <0.001
CAD 0 (0) 0 (0) 23 (7.2) 87 (22.1) 115 (39.5) 47 (59.5) <0.001

Interventions:
coronary stenting 0 (0) 0 (0) 0 (0) 14 (3.6) 19 (6.6) 9 (11.4) <0.001
CABG 0 (0) 0 (0) 1 (0.3) 5 (1.3) 11 (3.8) 2 (2.5) 0.032

Risk factors:
type 2 diabetes mellitus 0 (0) 0 (0) 21 (6.5) 63 (16.0) 50 (17.2) 29 (36.7) <0.001
arterial hypertension 1 (8.3) 0 (0) 142 (44.2) 281 (71.5) 220 (75.6) 65 (82.3) <0.001
smoking 0 (0) 0 (0) 125 (38.9) 162 (41.4) 107 (36.9) 15 (19.0) <0.001

Conditions in FDR:
CAD 0 (0) 1 (12.5) 50 (15.6) 80 (20.3) 28 (9.6) 4 (5.1) <0.001
ischemic stroke 0 (0) 0 (0) 37 (11.5) 61 (15.5) 25 (8.6) 3 (3.8) <0.001
hypercholesterolemia 0 (0) 1 (12.5) 23 (7.2) 22 (5.6) 6 (2.1) 1 (1.3) 0.023

Notes: data are presented as the absolute number of patients with the characteristic and the proportion within the group, expressed as a 
percentage (in parentheses).
CABG – coronary artery bypass grafting; CAD – coronary artery disease; FDR – first-degree relatives.
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(11.6%), whereas hemodynamically significant stenoses 
(>55%) were detected in 5.7% (Table 3).

Already in the 25–44 age group, atherosclerotic 
involvement of the BCA (stenosis ≥ 20%) was present in 
the majority of evaluated patients (72.0%). In the 45–59 
age group the prevalence of stenosis rose to 91.2%, in 
patients aged 60–74 years it reached 96.1%, and among 
patients aged ≥75 years atherosclerotic involvement 
of the BCA was detected in 100% of those evaluated 
(Table 3).

In the 25–59 age groups, mild and moderate forms 
of atherosclerosis (predominantly BCA stenoses of up 
to 35%) predominated, whereas more advanced lesions 
were relatively uncommon. With increasing age, the 
distribution shifted progressively toward more severe 
stenoses. The proportion of stenoses of ≥35% rose 
substantially in the 60–74 age group, and patients aged 
≥ 75 years showed an accumulation of hemodynamically 
significant stenoses (>55%) together with a reduction in 
minimal lesions (p < 0.001).

Lower extremity artery involvement
Duplex ultrasound of the LEA was available for 

36.8% (n  = 407) of patients. In the 25–44 age group, 
atherosclerotic involvement of the LEA (stenosis ≥ 20%) 
was present in 74.8% of those evaluated. In the 45–59 

age group the prevalence of LEA stenosis was 87.2%, in 
patients aged 60–74 years it reached 96.5%, and among 
patients aged ≥ 75 years atherosclerotic changes were 
detected in 100% of those evaluated (Table 4).

The age-related progression of atherosclerotic LEA 
involvement mirrored that observed in the BCA, with 
mild and moderate stenoses predominating in the 25–59 
age groups and a rising proportion of hemodynamically 
significant stenoses in patients aged ≥ 60 years.

Coronary artery involvement
CACS was assessed in 11.9% (n = 132) of patients. 

Coronary calcification (CACS > 0) was detected in 
50.0% (n = 66) of those examined, with its prevalence 
increasing with age. In the 25–44 age group, CACS > 0 
was identified in 19.4% of patients; in the 45–59 age 
group, in 39.5%; in patients aged 60–74 years, in 59.1%; 
and among those aged ≥75 years, coronary calcification 
was present in 100% of those evaluated (Table 5).

In the 25–44 age group, only isolated cases of 
moderate or severe coronary calcification were observed. 
In the 45–59 age group, the proportion of patients with 
CACS values of 11–100 and 101–399 rose substantially, 
and in older age groups the distribution shifted markedly 
toward an increased frequency of severe and very severe 
coronary calcification.

Table 2. Lipid profile in patients with extremely high lipoprotein (a) by age groups

Parameter
Age group

p-value<18
(n = 12)

18–24
(n = 8)

25–44
(n = 321)

45–59
(n = 394)

60–74
(n = 291)

≥75
(n = 79)

Lp(a), mg/dL 198.92 ± 18.98 205.38 ± 40.17 204.45 ± 29.92b,c 214.71 ± 45.65 219.07 ± 48.74 210.91 ± 37.74 <0.001
TC, mmol/L 5.52 ± 0.85a,c 6.31 ± 1.26 6.91 ± 1.28d 7.02 ± 1.49d 6.75 ± 2.01d 5.59 ± 1.48 <0.001
TG, mmol/L 0.96 ± 0.31b 0.87 ± 0.32 1.48 ± 0.76b 1.72 ± 0.97 1.66 ± 0.83 1.45 ± 0.48 <0.001
HDL-C, mmol/L 1.50 ± 0.52 1.78 ± 0.27 1.61 ± 0.38 1.68 ± 0.40 1.68 ± 0.45 1.55 ± 0.34 0.022
LDL-C, mmol/L 3.38 ± 0.60a,b 3.93 ± 0.94 4.42 ± 0.95d 4.46 ± 1.10d 4.29 ± 1.39d 3.39 ± 1.16 <0.001

Notes: superscript letters indicate statistically significant differences in post-hoc pairwise comparisons (Dunn test with Bonferroni correction): 
a p < 0.05 vs. 25–44 group; b p < 0.05 vs. 45–59 group; c p < 0.05 vs. 60–74 group; d p < 0.01 vs. ≥ 75 group.
HDL-C – high-density lipoprotein cholesterol; LDL-C – low-density lipoprotein cholesterol; Lp(a) – lipoprotein (a); TC – total cholesterol; TG – 
triglycerides.

Table 3. Distribution of patients with extremely high lipoprotein (a) by the degree of brachiocephalic artery stenosis across 
age groups (n = 731)

BCA stenosis
Age group

p-value18–24
(n = 2)

25–44
(n = 175)

45–59
(n = 295)

60–74
(n = 205)

≥75
(n = 54)

<20% 2 (100) 49 (28.0) 26 (8.8) 8 (3.9) 0 (0)

<0.001

20–25% 0 (0) 91 (52.0) 160 (54.2) 63 (30.7) 11 (20.4)
26–34% 0 (0) 26 (14.9) 72 (24.4) 63 (30.7) 11 (20.4)
35–49% 0 (0) 5 (2.9) 26 (8.8) 33 (16.1) 10 (18.5)
50–55% 0 (0) 0 (0) 5 (1.7) 16 (7.8) 12 (22.2)
>55% 0 (0) 4 (2.3) 6 (2.0) 22 (10.7) 10 (18.5)

Notes: data are presented as the absolute number of patients with the characteristic and the proportion within the group, expressed as a 
percentage (in parentheses). Pearson χ² test was used for comparisons.
BCA – brachiocephalic arteries.
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Three-vessel-bed involvement
Data on the assessment of all three vascular beds 

were available in 6.2% of patients (n  = 68) from 
the age groups 25 years and older. Analysis of this 
subgroup showed that no signs of atherosclerosis 
were detected in only 2.9% (n = 2) of patients. Single-
bed involvement was observed in 7.4% (n = 5) and 
two-bed involvement in 36.8% (n  = 25), whereas 
more than half of the patients (52.9%, n  = 36) had 
atherosclerotic involvement of all three evaluated 
vascular beds. The distribution of patients by the 
number of affected vascular beds across age groups 
is shown in Figure 3.

Combined involvement of multiple vascular 
beds showed a clear age-dependent pattern. In the 
25–44 age group, the majority of patients evaluated 
(60.0%) had two- or three-bed involvement, and 
only 13.3% had no affected beds. In the 45–59 and 
60–74 age groups, the proportion of patients with 
three-bed involvement increased progressively 
(40.0% and 76.9%, respectively), and by the age 
of ≥75 years, combined involvement of all three 
vascular beds was observed in 100% of patients  
(p < 0.001).

Vascular involvement according to the presence 
or absence of atherosclerotic cardiovascular 
disease
Among the 731 patients for whom vascular bed 

imaging data were available, 65.0% (n  = 475) had no 
history of ASCVD, whereas 35.0% (n  = 256) had 
documented ASCVD.

Among patients without ASCVD, atherosclerotic 
involvement of the BCA was detected in 85.9% of cases 
(408 of 475 patients evaluated), LEA involvement in 
82.6% (209 of 253), and coronary calcification in 37.1% 
(33 of 89).

By comparison, the frequency of imaging-
detected vascular involvement was predictably higher 
among patients with documented ASCVD: BCA 
stenosis – 98.1%, LEA stenosis – 98.1%, and coronary 
calcification  – 76.7% (p < 0.001 for all comparisons) 
(Fig. 4).

DISCUSSION
The present study characterizes one of the least 

well-described categories of patients in routine clinical 
practice  – individuals with extremely high Lp(a) 
(≥180 mg/dL).

Table 4. Distribution of patients with extremely high lipoprotein (a) by the degree of lower extremity artery stenosis across 
age groups (n = 407)

LEA stenosis
Age group

p-value18–24
(n = 1)

25–44
(n = 103)

45–59
(n = 156)

60–74
(n = 114)

≥75
(n = 33)

<20% 1 (100) 26 (25.2) 20 (12.8) 4 (3.5) 0 (0)

<0.001

20–25% 0 (0) 54 (52.4) 88 (56.4) 48 (42.1) 7 (21.2)
26–34% 0 (0) 20 (19.4) 35 (22.4) 29 (25.4) 6 (18.2)
35–49% 0 (0) 3 (2.9) 8 (5.1) 13 (11.4) 8 (24.2)
50–55% 0 (0) 0 (0) 0 (0) 10 (8.8) 4 (12.1)
>55% 0 (0) 0 (0) 5 (3.2) 10 (8.8) 8 (24.2)

Notes: data are presented as the absolute number of patients with the characteristic and the proportion within the group, expressed as a 
percentage (in parentheses). Pearson χ² test was used for comparisons.
LEA – lower extremity arteries.

Table 5. Distribution of patients with extremely high lipoprotein (a) by coronary artery calcium score across age groups 
(n = 132)

CACS
Age group

p-value25–44
(n = 36)

45–59
(n = 43)

60–74
(n = 44)

≥75
(n = 9)

0 units 27 (75.0) 24 (55.8) 15 (34.1) 0 (0)

<0.001
1–10 units 4 (11.1) 7 (16.3) 7 (15.9) 0 (0)
11–100 units 2 (5.6) 8 (18.6) 8 (18.2) 4 (44.4)
101–399 units 3 (8.3) 3 (7.0) 8 (18.2) 4 (44.4)
≥400 units 0 (0) 1 (2.3) 6 (13.6) 1 (11.1)

Notes: data are presented as the absolute number of patients with the characteristic and the proportion within the group, expressed as a 
percentage (in parentheses). Pearson χ² test was used for comparisons.
CACS – coronary artery calcium score.
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The study cohort comprised 1105 patients, accounting 
for 1.09% of the source database, which is consistent 
with international population estimates: in a large US 
registry of more than 500,000 individuals, an Lp(a) level 
of ≥180 mg/dL corresponded to the 99th percentile of 
the distribution [12]. In an Israeli study of approximately 
4000 patients, the prevalence of extremely high Lp(a) 
was 1.3% [13].

Notably, 29.5% of patients in our cohort had a history 
of ASCVD. By comparison, in the ESSE-RF study 
the prevalence of CAD among Russian adults aged 
25–64 years was 5.7% [14], and the general population 
prevalence of CAD in the Russian Federation did not 
exceed 13.5% [15]. Thus, the frequency of ASCVD in the 
study cohort substantially exceeds population estimates, 
indirectly supporting an independent contribution of 
extremely high Lp(a) to an unfavorable cardiovascular 
prognosis.

At the national level, data from ESSE-RF show 
a pronounced right-skewed distribution of Lp(a) and 
a substantial proportion of individuals with elevated 
values, with an increase in ASCVD risk already apparent 
at Lp(a) > 9 mg/dL [6]. Within this context, the Lp(a) ≥ 
180 mg/dL group represents the most extreme segment of 
the population, with a very high lifetime risk. The clinical 
importance of this range is underscored by Russian 
registry data: in the REGION-MI study, Lp(a) > 180 mg/
dL was detected in approximately 1 in 10 patients with 
myocardial infarction [16]. This emphasizes that extreme 
Lp(a) values are not a rarity but a practical concern for 
timely prevention and onward referral.

The lipid profile in our cohort was characterized 
by a combination of severe hypercholesterolemia and 
age-related changes in atherogenic lipid fractions. 
This phenotype is consistent with Russian population 
observations, in which Lp(a) showed positive 
associations with TC, LDL-C, and the apoB/apoA-I ratio 
[17]. This in part implies the presence of a modifiable 
risk layer (LDL-C/apoB) overlying the non-modifiable 

Lp(a) component, making this population potentially 
manageable when treatment is intensified in a timely 
manner.

Interpretation of LDL-C in individuals with very 
high Lp(a) requires caution: a portion of measured or 
calculated LDL-C may reflect cholesterol carried by 
Lp(a) particles, while approaches to correcting LDL-C 
for Lp(a)-cholesterol are not yet standardized [2]. In 
practical terms, this means that even with only moderately 
elevated LDL-C, a patient with Lp(a) ≥ 180 mg/dL may 
retain a very high lifetime risk and may require more 
aggressive correction of risk factors than predicted by 
traditional risk scores.

It is worth noting that in real-world practice, even 
in patients with extremely high Lp(a), lipid-lowering 
therapy is often suboptimally intensified, and LDL-C 
targets are achieved in only a fraction of patients.

In the cross-sectional study by B. Zafrir et al. [13], 
only 33% of patients with Lp(a) > 430 nmol/L and CAD 
were receiving combination therapy with a statin and 
ezetimibe, and only 36% of those achieved an LDL-C 
target of < 55 mg/dL. At the same time, the prevalence of 
myocardial infarction (47.2% vs. 18.9%), CAD (62.3% 
vs.  28.3%), and peripheral artery disease and stroke 
(22.6% vs. 11.3%) was substantially higher in patients 
with Lp(a) > 430 nmol/L compared with those with 
values < 72 nmol/L [13].

Against this background, patients with extremely high 
Lp(a) represent a priority population both for classical 
LDL-C-lowering interventions and for the prospective 
introduction of Lp(a)-targeted therapy, which has 
demonstrated pronounced reductions in Lp(a) in early-
phase clinical trials [18]. At present, the only available 
method of substantially lowering elevated Lp(a) levels 
is Lp(a) apheresis, used for secondary prevention when 

FIG. 3. Distribution of patients with extremely high lipoprotein 
(a) by the number of affected vascular beds (n = 68).

FIG. 4. Frequency of atherosclerotic vascular bed involvement 
in patients with and without documented atherosclerotic 
cardiovascular disease.

Notes: Pearson χ² test was used for comparisons.
ASCVD  – atherosclerotic cardiovascular disease; BCA  – 
brachiocephalic arteries; LEA – lower extremity arteries.
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maximally tolerated lipid-lowering therapy proves 
insufficient [19].

Our data show relative age-related stability of Lp(a) 
within the extreme range, consistent with the concept 
of early detection  – including a one-time, lifetime 
measurement  – followed by risk-based referral and 
follow-up [4].

A high prevalence of multifocal atherosclerosis was 
observed in the study cohort. This finding is consistent 
with data from the largest contemporary population-
based analysis from China by S. Man et al. [20], which 
included approximately 2.9 million adults and showed 
that elevated Lp(a) was associated with subclinical 
atherosclerosis, with the effect being more pronounced 
for severe and multi-site involvement; the authors 
explicitly emphasize the need for comprehensive 
assessment of subclinical atherosclerosis in individuals 
with elevated Lp(a).

It should be emphasized that, in our study, full 
assessment of all three vascular beds was performed 
in only a limited number of patients, reflecting the 
systematic real-world under-evaluation of multifocal 
involvement. This in itself is an argument in favor of a 
standardized management algorithm for patients with 
extreme Lp(a) values, as an essential prerequisite for 
accurate risk re-stratification.

Our findings indicate an early onset, high 
prevalence and age-dependent nature of the 
atherosclerotic process in the study cohort. Additional 
support comes from the ESSE-RF sub-study 
ATEROGEN-Ivanovo [21], in which the prevalence 
of at least one atherosclerotic plaque in the carotid or 
femoral arteries among individuals aged 40–67 years 
was 73.6%, with plaques being detected as early as 
the age of 40 years. Comparable findings have been 
reported in the PESA study [22]: among more than 
4000 asymptomatic individuals aged 40–54 years, 
subclinical atherosclerosis was identified in 63% 
of participants. Although Lp(a) was not assessed in 
those studies, they demonstrate a high prevalence 
of subclinical atherosclerosis in the working-age 
population and indirectly support the hypothesis of 
an earlier and more severe multifocal atherosclerotic 
phenotype in individuals with Lp(a) ≥ 180 mg/dL.

In our cohort, coronary artery calcium screening in 
patients with extremely high Lp(a) reveals a clear age-
related gradient not only in the frequency but also in the 
severity of coronary atherosclerosis. This supports the 
clinical value of CACS as a tool for refining individual 
cardiovascular risk assessment in this patient population. 
Further support for this approach comes from a pooled 
analysis of a multi-ethnic cohort, in which Lp(a) and 
CACS showed independent and additive effects on 
ASCVD risk, with the combination of CACS > 100 
units and the top Lp(a) quintile being associated with an 

almost 5-fold increase in risk [23]. Thus, the combined 
assessment of these two markers identifies the highest-
risk subgroups and helps to refine strategic decisions in 
primary prevention.

These findings, consistent with international 
observations, support the need for a standardized 
approach to identifying patients with extremely high 
Lp(a), with subsequent implementation of preventive 
programs and a system of follow-up. In particular, the 
Brussels International Declaration on Lp(a) Testing and 
Management calls for the integration of Lp(a) screening 
and patient referral into national cardiovascular health 
strategies, including a one-time, lifetime measurement in 
every adult [24]. In the United States, systemic initiatives 
are being implemented to improve detection of high-risk 
groups  – for example, the FIND-Lp(a) project, which 
is developing a machine-learning model to analyze 
electronic medical records, identify individuals with 
a high likelihood of elevated Lp(a), and refer them for 
confirmatory laboratory testing3.

Limitations and directions for future research
Our study is a single-center retrospective analysis, 

which limits the generalizability of the findings and 
precludes strict causal inferences. In addition, only 
patients with extremely high Lp(a) were included, and 
a complete assessment of all three vascular beds was 
performed only in a subset of patients, which may lead 
to an underestimation of the prevalence of multifocal 
atherosclerosis and complicate the extrapolation of 
these findings to patients with less marked Lp(a) 
elevations.

Promising directions for future research include 
large prospective studies with long-term follow-up 
of clinical outcomes in patients with extremely high 
Lp(a) and multifocal subclinical atherosclerosis, as 
well as the comparison of different screening and risk 
re-stratification algorithms incorporating Lp(a), CACS 
and vascular imaging. In addition, interventional trials 
of Lp(a)-targeted therapy with assessment of effects on 
subclinical atherosclerosis and cardiovascular events 
are warranted, as are efforts to standardize Lp(a) 
measurement and refine risk thresholds.

CONCLUSION
Patients with extremely high Lp(a) (≥180 mg/dL)  

constitute a phenotype with very high lifetime 
cardiovascular risk and are characterized by early 
development of subclinical atherosclerosis. Even in 
young adulthood, the majority of these patients show 
signs of multifocal atherosclerosis, highlighting the 
limitations of traditional risk stratification approaches, 
which rely primarily on age and classical risk factors. 
These findings support the use of an Lp(a) threshold of 
≥180 mg/dL as a simple and reproducible criterion for 

3	 The Family Heart Foundation. FIND Lp(a). https://familyheart.org/find/find-lpa (access date: 09.02.2026).
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identifying a priority group warranting in-depth multi-
bed vascular assessment, early risk re-stratification, and 
more intensive correction of modifiable risk factors, 

as well as a promising platform for the development 
of systemic atherosclerotic cardiovascular disease 
prevention.
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