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ARTICLE INFO ABSTRACT

Keywords: Lipoprotein (a) [Lp(a)] is a lipoprotein with multiple deleterious characteristics and is a recognized cardiovascular
Lipoprotein(a) (CV) risk factor. The pro-atherogenic, pro-thrombotic, and pro-inflammatory features of Lp(a) are associated not only
VYomen . o with atherosclerotic vascular disease but also with aortic valve calcification and all-cause mortality. One of the most
Lipoprotein(a) variability interesting aspects of Lp(a) is that its level is determined by genetics in more than 90% of cases, with lifestyle habits
having very little influence. Therefore, the recommendation is to test it, at least, once in a lifetime. Contrary to
previous beliefs, evidence in recent decades has shown that women have the same or even greater CV risk than men
of the same age, attributed to female sex hormones. Different stages of a woman’s life can impact on Lp(a) levels,
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from newborn to menopause, including other critical moments such as menarche and pregnancy. The main objective
of this review is to describe and analyze the effect of different specific periods of a woman’s life on Lp(a) levels and
the potential clinical relevance on their CV risk.

1. Introduction

Lipoprotein(a) [Lp(a)] is a cardiovascular (CV) risk factor first
described in 1963 by Berg K [1]. This lipoprotein has several charac-
teristics that explain its role as a risk factor, such as its proatherogenic,
prothrombotic and pro-inflammatory effects [2]. One of the most
intriguing aspects of Lp(a) is its strong genetic influence on its level, as
genetics determine approximately 90% of the plasma Lp(a) concentra-
tion. Consequently, lifestyle habits have minimal influence on Lp(a)
values [3]. Currently, there is no specific or effective pharmacologic
treatment to reduce Lp(a) to the levels required to obtain a CV benefit
[4]. Given that high levels of this lipoprotein indicate a greater CV risk
and that a correct categorization of patients is necessary, global rec-
ommendations and guidelines support testing Lp(a) levels, at least, once
in a lifetime [5,6]. In this context, there is limited information on how
female sex affects major lipids (e.g., post-menopause, women experience
a decline in their lipid profile). Despite CV disease being the leading
cause of death in women, their CV health is often overlooked [7]. Sig-
nificant sex disparities exist in managing CV risk factors, with women
being less likely than men to receive routine risk factor assessment.
Therefore, it is crucial to understand sex differences in CV health metrics
to better implement solutions and optimize care [8]. Considering that Lp
(a) concentrations are > 90% genetically determined and 17% higher in
post-menopausal women than in men [9], the primary objective of this
review is to provide an update on the understanding of the course of Lp
(a) in a woman’s life and to discuss its potential clinical impact on CV
risk.

2. Lp(a) from birth to pre-menarche age
2.1. Lp(a) levels during early life and childhood

Due to the prominent role of genetic factors in determining Lp(a)
plasma levels, exposure to this independent CV risk factor starts early on
in life [10,11]. Consequently, the pediatric population could be a target
for screening and intervention, even though CV events may not occur
until the adulthood.

At birth, Lp(a) levels are low and rapidly increase during the first
year of life, reaching adult levels by almost age two [12]. As a result, the
measurement of Lp(a) is not recommended during this period. In the
Copenhagen Baby Heart Study and the COMPARE sub-study, in-
vestigators evaluated the development of lipid and lipoprotein concen-
trations in 450 newborns during the first 14-16 months of life [12,13].
They confirmed that Lp(a) levels increased in a stepwise manner from
birth. Mean Lp(a) levels were 2.2 (95% CI, 1.9-2.5), 2.4 (2.0-2.7), 4.1
(3.4-4.9), and 14.6 (11.4-17.9) mg/dL in cord blood, neonatal venous
samples, and at 2 and 15 months, respectively. The concentration at 15
months was comparable to parental levels [12]. Levels were not asso-
ciated with sex or weight at birth, although gestational age has been
reported as a covariate in other studies [14]. High levels of Lp(a) at birth
were associated with higher concentrations at 14-16 months of age
[15]. Due to the strong correlation between umbilical cord, newborn
and adult concentrations, the authors suggest that there is an opportu-
nity for using cord samples for lipid screening, to detect those in-
dividuals who will have high Lp(a) later in life. Finally, in infants with
levels > 90th percentile, 75% had one parent with elevated Lp(a) (>42
mg/dL or 88 nmol/L), suggesting that reverse cascade screening may
also be possible. Unfortunately, the mechanisms that explain the
increment of Lp(a) early on in life have not been systematically studied.
Potential mediators include the incremental effect of growth hormone

and adaptation to inflammatory or dietary factors [16]. One of the
drawbacks of this analysis was the under representation of different
ethnic groups. Other publications examining cord blood levels confirm
the influence of racial background on Lp(a) concentrations [12,17,18].
In a study from Singapore, the Lp(a) levels in cord blood were measured
in ethnic Indians, Malays and Chinese, and these were correlated with
the coronary risk of the respective population. Investigators stated that
newborn concentrations mirror adult Lp(a) levels according to ethnicity
and coronary risk.

In children, Lp(a) has been measured in several cohorts: follow-up
data from the Cardiovascular Risk in Young Finns Study (YFS), initi-
ated in the 1970s-1980s confirms that the Lp(a) levels in childhood
remain the same over the years. Individuals with Lp(a) >30 mg/dL
continued to have high levels, reaffirming the relative stability of levels
from an early age [19]. This contrasts with findings from a large pedi-
atric cohort (n=2740) from the Netherlands; here, researchers reported
that Lp(a) levels increased during childhood (after age 8), the majority
of participants (68%) showing intra-individual variation of at least 20%
between two measurements (i.e. levels increased into adulthood). In this
publication, authors suggest that levels do vary during childhood and
therefore single measurements may not be accurate [20]. The clinical
impact of such variability is unknown at present and may not be sig-
nificant for those with high Lp(a) concentrations.

2.2. Elevated Lp(a) and cardiovascular risk in childhood

Elevated Lp(a) in children has been associated with an increased risk
of premature CV disease and a greater risk of CV outcomes in family
members [21]. Recently, researchers of the YFS evaluated the associa-
tion between Lp(a) measured in childhood and the occurrence of CV
events in adults [22,23]. There were 95 cases and 3596 non-cases, with
the median age of diagnosis being 47 years. They showed that a Lp(a)
>30 mg/dL in youth was associated with a 2 times great risk for CV
events [HR 1.96 (95% CI: 1.35-2.57)] in adulthood. These results were
replicated in the Bogalusa Heart Study where children and adolescents
aged 8-17 years who had high concentrations of Lp(a) had 2.5 times the
risk for CV disease compared to a similar group with low Lp(a) (15 cases
and 572 non cases) [23]. Interestingly, there was no association between
youth Lp(a) levels and carotid intima media thickness in either cohort.

The Bogalusa Heart study also looked at the association between
childhood Lp(a) and the risk of myocardial infarction in parents [24]. In
this study, evaluating 2438 children (8-17 years old) from a biracial
community (black-white), Lp(a) levels tended to decrease in younger
children, specifically those aged 8-10 years, and to increase in older
children, particularly those aged 11-17 years. However, although fac-
tors such as sexual maturation, assessed by Tanner stage, and sex were
independently related to Lp(a) levels, their contribution was not sig-
nificant. Other covariates such as age, subscapular skinfold thickness (as
a measure of adiposity), cigarette smoking, oral contraceptive use, and
alcohol consumption did not contribute to the variation of Lp(a) levels
[24]. Additionally, among Caucasians those aged 8-17 years, who had a
parent with myocardial infarction (n=90) had increased levels of Lp(a)
compared to those children without (Lp(a) 22.4 versus 17.1 mg/dl,
p<0.01). An NHANES analysis confirmed these findings in Hispanic
children, showing a strong association between Lp(a) >30 mg/dL and
parental history of premature heart disease (<50 years) [25].

In a cohort of Kuwaiti Arab adolescents (316 males 458 females)
aged 10-19 years, it was observed that boys had exhibited significantly
elevated levels of apolipoprotein (apo) B concentrations compared to
the girls. However, Lp(a) levels were greater in girls. Among the
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overweight and obese participants, there was a tendency to present
increased levels of LDL, and apoB, but not Lp(a). Additionally, the
stratification by age of 14 did not appear to affect Lp(a) levels [26].

The association between Lp(a) and stroke is not as consistent as that
between Lp(a) and coronary heart disease [27]. Studies on childhood
strokes, evaluating the role of Lp(a) in pediatric stroke, have provided
insights into the potential pathogenic mechanisms of this lipoprotein.

Childhood arterial ischemic strokes are unusual and can be associ-
ated with risk factors such as cardiopulmonary diseases, inflammatory
disorders, genetic mutations, connective tissue disorders, and throm-
bophilia [28]. Elevated Lp(a) >30 mg/dl was significantly associated
with ischemic stroke in two case-control studies, including recurrent
stroke [29,30] ([OR: 2.5, 95% CI (1.1-6.2), p< 0.05] and [OR: 4.3
(1.3-14.4), p= 0.03], respectively. Sultan et al, carried out a
meta-analysis, including 16 observational studies in children with
stroke: they confirmed a positive association between elevated lipo-
protein (a) >30 mg/dL and stroke [OR 4.24 (2.94-6.11)] [31].

However, the mechanisms involved remain intriguing. Tsimikas
proposes that Lp(a) pathogenesis may differ depending on a person’s age
[32]. He hypothesizes that in pediatric strokes, the antifibrinolytic or
pro-inflammatory properties of Lp(a) may predominate, whereas in
older adults, the typical proatherogenic properties of Lp(a) together
with traditional risk factors come into play causing strokes. A recent
study looking at Kaiser Permanente data, appears to support his idea; the
researchers found that atherosclerosis was rare in persons <20 years
(2%) and increased to 42.5% in the 40-49-year-old age group [33].

In summary, research suggests that Lp(a) levels reach adult levels by
the neonatal period, though recent studies indicate some variability
during childhood. Elevated Lp(a) in childhood might be a causal risk
factor for pediatric stroke due to its unique properties. Additionally,
there do not appear to be significant differences between sexes in these
findings.

3. Lp(a) from menarche to pre-menopause
3.1. Trajectory of Lp(a) levels from childhood through adolescence

While guidelines acknowledge sex-specific risk factors and provide
general recommendations for lipid management in women [7], infor-
mation regarding the trajectory of Lp(a) levels accompanying midlife
and the menopause transition is limited. Although it is established that
genetic variants associated with raised Lp(a) levels determine high
levels at birth [34], it appears that Lp(a) concentrations are low early in
life and gradually reach adult levels before the first 2 years of life [17].
Results from studies from birth and the first year of life have raised the
question of whether Lp(a) testing should be performed in youth, and if
so, under what circumstances [35]. First, it will help identify individuals
who will develop high concentrations of Lp(a) later in life, and second, it
will be possible to identify at least one parent with high Lp(a) through a
reverse cascade approach (i.e., child-to-parent cascade). Within this
context, adolescent and parental history of premature heart diseases
significantly associate with Lp(a) levels in children [25]. Furthermore,
in children with familial hypercholesterolemia, elevated Lp(a) is more
predictive than the low-density lipoprotein cholesterol (LDL-c) in pre-
dicting the early onset of atherosclerotic CV diseases in family members
[36]. Early identification of children with a diagnosis of familial hy-
percholesterolemia could facilitate more aggressive management to
reduce the risk of atherosclerotic CV diseases. The hypothesis to assess
Lp(a) levels in youth was further supported by the conclusions of the
population-based LIFE Child (German civilization diseases cohort)
study, demonstrating that in children aged 5-18 years, Lp(a) levels
remained stable in 94% of them during repeated measurements (i.e., 1-4
follow-ups, approximately 1 year apart) [37].
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3.2. Influence of menstrual cycle and fertility treatments on Lp(a) levels

At the menarche age, Lp(a) levels do not appear to be significantly
affected by hormonal changes during the different phases of the men-
strual cycle. However, this relationship is lost when progesterone is
present at supraphysiological concentrations. These conclusions stem
from a study that evaluated Lp(a) changes during physiological men-
strual cycle and in women undergoing ovarian stimulation with re-
combinant follicle stimulating hormone (FSH) [38]. Trying to
summarize data linking fertility therapy with subsequent cardiovascular
outcomes, a meta-analysis showed that among 41,910 women who
received fertility therapy and 1400,202 women who did not, there was
no increased risk of a cardiac event, or diabetes mellitus. Conversely,
there was a trend toward higher risk of stroke [39]. However, it should
be recall that among 2496,441 individuals, women who gave birth after
assisted reproductive technologies were not at increased risk of CVD
over a median follow-up of 11 years compared with those who
conceived without assisted reproductive technologies [40].

Specifically, Lp(a) levels only increased during the luteal phase upon
FSH administration, returning to the baseline levels if pregnancy did not
occur. Interestingly, Lp(a) concentrations increased only when proges-
terone levels rose, with no changes even when very high concentrations
of estrogen were present. Therefore, it could be stated that from
menarche and during the reproductive age -except pregnancy- Lp(a)
remains stable until perimenopause [41].

4. Lp(a) and pregnancy
4.1. Hormonal changes and lipid metabolism during pregnancy

During pregnancy, women undergo physiological adaptations
essential for supporting adequate fetal growth and development [42].
Significant hormonal shifts occur compared to non-pregnant women.
The levels of leptin and insulin notably increase in pregnant women,
leading to peripheral insulin resistance and consequent alterations in
lipid metabolism [43,44]. Most pregnant women experience increases in
total cholesterol, triglycerides, high-density lipoprotein (HDLc), LDLc,
and Lp(a), with the most pronounced changes occurring during the third
trimester. It is generally accepted that maternal triglycerides increase
three to four times during normal pregnancy compared to pre-pregnancy
values, and HDL rises by approximately 30% [45-47]. Lp(a) levels are
known to approximately double during pregnancy, but the underlying
mechanisms remain partially understood [48]. Theories suggest that
estrogen may affect Lp(a) synthesis and clearance, Lp(a) could function
as an acute phase protein in response to endothelial damage, or it may
play a role in placental development [49-51].

4.2. Impact of elevated Lp(a) on pregnancy complications and long-term
CV risk

These lipid changes are critical for ensuring a steady nutrient supply
to the fetus despite variable maternal food intake. However, disruptions
in lipid metabolism during pregnancy can heighten the risk of cardio-
vascular disease and complications such as preeclampsia, gestational
diabetes mellitus (GDM), intrauterine growth restriction, and premature
birth [52-55]. Approximately 20-30% of the general population has
elevated Lp(a) levels. Given this prevalence, it is anticipated that a
similar proportion of pregnant women will also have elevated Lp(a).
This widespread occurrence implies that elevated Lp(a) could poten-
tially influence pregnancy outcomes, increasing the risk of complica-
tions such as preeclampsia, diabetes, preterm delivery, and low birth
weight [56]. Such conditions not only pose short-term risks of maternal
and fetal morbidity and mortality but also elevate the long-term risk of
CV events such as myocardial infarction, stroke, and heart failure [57].
Moreover, a history of pregnancy complications is recognized as a
risk-enhancing factor for CV disease in the guidelines of the American
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Heart Association/American Stroke Association [58,59].

Pre-eclampsia, affecting 2-8% of pregnancies, is linked to increased
lipid oxidation products and reduced antioxidant levels, with endothe-
lial cell injury playing a crucial role [60-62]. Various predisposing
factors, such as maternal age, obesity, diabetes, and chronic hyperten-
sion, have been associated with the increased prevalence of pre-
eclampsia [63,64]. Several biomarkers for early diagnosis and screening
have been investigated, including those representing angiogenic and
antiangiogenic factors, inflammation, oxidative stress, endothelial
damage, endocrine hormones, lipid metabolism, homeostasis, and fetal
distress [65]. Despite extensive research, only the placental growth
factor is widely accepted as a reliable biomarker for early diagnosis [66,
67]. The similarity between the pathogenesis of pre-eclampsia and
atherosclerosis, along with the antifibrinolytic properties of Lp(a), has
prompted researchers to examine the role of Lp(a) in pre-eclampsia [68].
While investigations elucidating the relationship between Lp(a) and
pre-eclampsia have produced varied outcomes, with some studies
reporting null associations and others suggesting elevated Lp(a) levels
[68,69]. Additionally, differences in preeclampsia severity, such as more
extensive endothelial damage in severe cases, may lead to the con-
sumption of Lp(a) as an acute-phase protein and introduce pitfalls in
comparisons. Moreover, differences in study designs, small sample sizes,
variations in trimester measurements, and demographic characteristics
further complicate interpretation, thereby impeding comprehensive
meta-analytical synthesis [68,69].

Genetic variations in LPA may also influence inflammatory responses
and the risk of preeclampsia, with an Lp(a) cutoff value of >52.5 mg/dL
suggested as an indicator of severity [70,71].

Gestational diabetes mellitus (GDM), which affects 5-25% of preg-
nant women globally, is associated with risks such as hypertensive dis-
orders, preterm delivery, and post-pregnancy type 2 diabetes. While
various risk factors for GDM are well-recognized, the relationship be-
tween GDM and Lp(a) remains underexplored [72]. Despite evaluating
multiple risk factors and markers in women with GDM, few studies have
explored the relationship between GDM and Lp(a). Interestingly, con-
trary to the findings of multiple studies that have shown associations
between low Lp(a) levels and incident type 2 diabetes mellitus, the
observation in pregnant women is the opposite [73,74]. Yue et al. [75]
demonstrated that Lp(a) levels measured at 24-28 weeks were signifi-
cantly increased and independently associated with the odds of GDM.
Recently, Chen et al. [76] investigated the association between Lp(a)
levels during early pregnancy and GDM risk in 445 pregnant women at
12-14 gestational weeks from the "Maternal Key Nutritional Factors and
Offspring’s Atopic Dermatitis" study. Their findings revealed a notable
elevation in Lp(a) levels among pregnant women diagnosed with GDM
compared to those without the condition. Even after adjusting for
covariates such as age and gestational weeks, Lp(a) remained signifi-
cantly linked to GDM risk [OR (95%CI) = 1.21 (1.08-1.36) per 10 mg/L,
p<0.05].

Despite existing knowledge gaps, early identification of elevated Lp
(a) levels holds promise for predicting and managing potential compli-
cations, leading to better outcomes for both mother and child. Recent
Polish guidelines on dyslipidemia management in pregnant patients
emphasize evaluating Lp(a) levels alongside other lipid parameters
before pregnancy [77]. Although routine screening during pregnancy is
not recommended, recent research suggests that incorporating non
fasting lipid screening into first trimester exams could improve the
diagnosis of lipid disorders [78].

Future research should focus on elucidating the mechanisms behind
elevated Lp(a) levels during pregnancy and their impact on complica-
tions like preeclampsia and GDM. Longitudinal studies are needed to
assess the long-term cardiovascular effects of elevated Lp(a) and
pregnancy-related complications. Investigating genetic variations in
LPA could offer insights into personalized prevention and treatment
strategies. Additionally, integrating Lp(a) screening into prenatal care
and evaluating its effectiveness in managing pregnancy-related
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complications could be beneficial.
5. Lp(a) from the menopausal transition to the postmenopause
5.1. Effects of menopause on Lp(a) levels and CV risk

Even though more than 90% of the circulating Lp(a) level is genet-
ically determined there are other conditions that could influence its
variation throughout life, with menopause being the only physiological
cause, at least known until now.

Postmenopausal women run the same or even higher risks of coro-
nary heart disease than men. Several factors in the climacteric, such as
the loss of endogenous estrogenic protection, the increased prevalence
of metabolic syndrome and dyslipidemias, largely explain the high CV
risk observed after menopause [79]. However, it is still unclear whether
these factors are due to aging, menopausal status, or both. A current
report of the Study of Women’s Health Across the Nation (SWAN) -a
prospective study of menopausal transition in several ethnicities-
demonstrated that while increase in blood pressure and weight were
consistent with a linear model indicative of chronological aging, LDLc
and other lipid markers increase dramatically within the year sur-
rounding the final menstrual period, independent of aging alone or
ethnicity [80,81].

It is important to discern whether the proatherogenic changes that
appear in middle-aged women are due to the age or to the transition to
menopausal state. The action of estrogens on lipid metabolism and
plasma profile must be considered [42]. Estrogens regulate the pro-
duction of messenger RNA (mRNA) for endogenous proteins involved in
lipid metabolism in liver cells, mediate the regulation of Sterol regula-
tory element-binding protein-2 (SREBP-2) expression in hepatocytes
[82] and downregulate the proprotein convertase subtilisin/kexin type
9 (PCSK-9), protease which binds to LDL receptors (LDLr) and induces
their degradation in hepatocytes [83]. The consequent increase in LDLr
allows for greater LDL uptake and lower plasma LDLc levels. Estrogens
also increase HDLc levels by reducing hepatic lipase activity, enzyme
involved in the HDL catabolism. Consequently, with estrogen fluctua-
tion or even its deficiency in the transition from peri to menopause,
LDLc, apoB and triglycerides increase [84,41], and HDLc losses its
atheroprotective functions [85,86].

5.2. Role of estrogens and hormone replacement therapy in modulating Lp

(a)

Beyond traditional lipid risk factors, with respect to Lp(a), some
studies found elevated levels in postmenopausal women [41,87,88].
These references range from showing that in women menopausal status
is the strongest independent predictor of Lp(a) levels, increasing from
perimenopause to evidence that Lp(a) increases mainly with aging,
although a modest further increase was observed in women over 50
years of age compared to men [87-89]. On the other hand, there are
other authors who do not detect an increase in Lp(a) or relate it to
increasing age [90-92].

In this context of divergences there are interesting reports in favor of
the action of estrogens on apo(a) regulation in the liver. Studies carried
out in a transgenic mouse model developed by means of human apo(a)
yeast artificial chromosome, found that estrogen negatively regulates
both plasma Lp(a) level and Lp(a)-induced vascular impact [93,94].
Analysis of liver RNA revealed that estrogens, and tamoxifen also, exert
plasma apo(a) lowering effect by regulation of apo(a) mRNA. These
findings may explain that with the reduction of estrogen in menopause,
the downregulation of apo(a) does not occur.

Oral estrogen replacement therapy makes the lipid profiles favor-
able, and several studies have assessed hormone effects on Lp(a). Levels
of Lp(a) were significantly lower in postmenopausal women under
hormone replacement therapy than in those not receiving [95-97].
Recent meta-analysis based on randomized controlled trials
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demonstrated that hormone replacement therapy in general, and tibo-
lone in particular, reduced Lp(a) concentration in postmenopausal
women 20-25% on average [98,99].

The strong evidence between hormone replacement therapy and Lp
(a) contributes to associate the increase in this lipoprotein with the
menopausal state, but not to be considered as a therapeutic option to
reduce the Lp(a)-associated risk given that there are studies with
controversial results [95,100]. In fact, after the Women’s Health
Initiative (WHI) results, hormone therapy is not recommended for
reducing atherosclerotic CV risk. It is also a matter of debate whether
there are a consistent association between Lp(a) levels and CV outcomes
in postmenopausal women [101]. Cook N et al., evaluating Lp(a) clinical
utility in women, found in 3 cohorts from the WHI study, that Lp(a) was
associated with CV disease only among those women with high total
cholesterol (>220 mg/dL) and improvement of prediction of Lp(a) was
minimal [101].

Finally, as it is not fully understood whether the increase in Lp(a)
associated with menopause is caused by aging or hormonal changes,
more precise and stringent design studies and appropriate covariate
adjustments would be needed to elucidate this point. Whether the
relationship between the increase in Lp(a) and CV disease in postmen-
opause is particularly greater or responds to the well-known linear
relationship is still mater of discussion. These findings challenge the
current recommendation to measure Lp(a) only once in a woman’s life,
encouraging a reevaluation of Lp(a) levels after menopause, as an Lp
(a)>50 mg/dL or >125 nmol/L is undoubtedly a risk factor.

6. Discussion

This review provides a detailed examination of Lp(a) and its signif-
icant role in modulating cardiovascular (CV) risk across various life
stages in women. Discrepancies in existing data are largely attributed to
differences in Lp(a) quantification methods, calibrators, and expression
units. Genetic factors predominantly determine Lp(a) levels from birth,
which are linked to increased CV disease risks as concentrations esca-
late. While Lp(a) levels are relatively stable during childhood, they can
rise during specific developmental periods, supporting the case for early
screening.

Lp(a) levels undergo notable fluctuations from menarche to post-
menopause, significantly impacting the CV risk profile in women. Dur-
ing reproductive years, Lp(a) levels generally stabilize but can surge
during pregnancy due to hormonal changes, enhancing CV risk. A
similar increase occurs postmenopause, driven by hormonal shifts,
suggesting a heightened CV risk that surpasses traditional factors.

Premature menarche, polycystic ovarian syndrome, pregnancy loss,
premature ovarian failure, and early menopause are reproductive con-
ditions increasingly studied for their associations with cardiovascular
risk [102,103]. Elevated Lp(a) levels have been implicated as a risk
factor for cardiovascular disease due to their proatherogenic and pro-
thrombotic properties. Investigating the link between these female
reproductive disorders and Lp(a) levels could provide insightful data on
cardiovascular risk stratification in women, helping to develop targeted
interventions that address the specific cardiovascular needs of women
experiencing these reproductive health issues [102.103].

7. Conclusion

This review emphasizes that Lp(a) levels are critically influenced by
genetics and moderately by lifestyle, affecting CV disease risk
throughout a woman’s life. It underscores the importance of enhanced
understanding and monitoring of Lp(a) at crucial life stages, particularly
during pregnancy and menopause, to facilitate more effective preven-
tion and treatment strategies tailored to women’s specific CV health
needs.
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