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Abstract

Background: Lipoprotein(a) [Lp(a)] is a genetically determined
lipoprotein and an independent risk factor for Atherosclerotic
Cardiovascular Disease (ASCVD). While 20-30% of adults
worldwide have elevated Lp(a), data from Indonesia remain scarce.
Given reported differences by sex and metabolic profile, this cross-
sectional study aimed to determine the prevalence of elevated
Lp(a) and its associations with lipid parameters and Hemoglobin
Alc (HbAIc) among adults undergoing routine health screening at a
tertiary hospital in Indonesia.

Methods: This cross-sectional study analyzed data from 904 adults
who underwent routine health screening at Siloam Hospitals Kebon
Jeruk, Jakarta (2021-2024). Data on Lp(a), lipid profile, and HbAlc
were extracted from the medical records. The normality of data
was assessed using the Shapiro—Wilk test. Group comparisons
were performed using the Mann—Whitney U test, and correlations
between log-transformed Lp(a) and metabolic parameters were
evaluated using Spearman correlation and simple linear regression.
Results: Among 904 participants, 18.8 % had elevated Lp(a)
levels (= 30 mg/dL). Females showed significantly higher Lp(a)
concentrations than males (p = 0.008). Low-Density Lipoprotein
Cholesterol (LDL-C) levels were slightly higher in participants with
elevated Lp(a) but did not differ significantly (p = 0.14). On linear
regression, LDL-C was positively associated with log-transformed
Lp(a) (B = 0.002, p < 0.001), whereas triglycerides were inversely
associated (B = —0.001, p = 0.019); no robust associations were
observed for High-Density Lipoprotein Cholesterol (HDL-C) or
HbAlc.

Conclusions: Nearly one in five adults undergoing routine health
screening in this Indonesian cohort had elevated Lp(a) levels. Females
exhibited significantly higher Lp(a) concentrations than males, and
LDL-C showed a modest positive association with Lp(a). These
findings reinforce the relevance of Lp(a) as an important, genetically
influenced cardiovascular risk marker and support routine Lp(a)
screening for improved risk stratification in clinical practice.

(Indonesian ] Cardiol, 2026;47)
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Introduction

Lipoprotein(a) [Lp(a)] is a form of Low-
Density Lipoprotein (LDL) consisting of an LDL
particle covalently bonded to apolipoprotein(a)
[apo(a)].! This unique composition differentiates
Lp(a) from other lipoproteins, providing specific
functional characteristics.” Lp(a) is recognized as a
cardiovascular risk factor that is independent and
contributes to the progression of Atherosclerotic
(ASCVD) in
populations.”* Unlike traditional lipid indicators
such as LDL Cholesterol (LDL-C), Lp(a) levels are
predominantly determined by genetic factors and
remain stable throughout an individual’s life.”® This
genetic stability indicates that Lp(a) is not readily
altered by lifestyle modifications, dietary alterations,
or pharmacological treatments that influence other
lipid metrics.”

Notwithstanding its therapeutic importance,
Lp(a) continues to be inadequately acknowledged
and underused in standard cardiovascular risk
evaluations."” Its impact on ASCVD risk is often
overshadowed by more routinely measured lipid
indicators, such as LDL-C. Consequently, numerous
patients with heightened Lp(a) levels remain
unrecognized or insufficiently treated. Moreovert,
routine screening for Lp(a) is seldom performed
in clinical practice, as guidelines frequently omit
its inclusion in standard lipid profiles. The issue is
exacerbated by the lack of population-specific data
on the incidence of elevated Lp(a) levels, particulatly
in certain communities.'""* Comprehending the
distribution and prevalence of Lp(a) levels in these
groups is essential for enhancing Cardiovascular
Disease (CVD) prevention and therapy techniques.
Nevertheless, regarding  the
epidemiology of Lp(a) in local communities is
limited, especially in our town.

Therefore, this cross-sectional study aimed to
determine the prevalence of elevated Lp(a) and
its associations with lipid parameters (LDL-C,
High-Density Lipoprotein Cholesterol [HDL-C],
triglycerides) and Hemoglobin Alc (HbAlc) among
adults undergoing routine health screening at Siloam
Hospitals Kebon Jeruk, Jakarta.

Cardiovascular Disease several

information

Methods
Materials and Methods

This study
evaluated the prevalence and distribution of elevated
Lp(a) levels in adults undergoing routine health
screening, The primary objective was to determine

cross-sectional  observational
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the prevalence of elevated Lp(a) and its associations
with lipid parameters and HbAlc.

Data were obtained from the Medical Check-
Up (MCU) unit of Siloam Hospitals Kebon Jeruk,
Jakarta, for individuals who underwent Lp(a) testing
between January 2021 and June 2024. A total of
904 participants were included. Adults aged =18
years who underwent routine medical check-up
testing with available Lp(a) results were included.
Participants with incomplete lipid profiles or HbAlc
data were excluded. Because the dataset represented
routine health screening, individuals with prior
CVD (including ASCVD, coronary stent placement,
or cardiac surgery) were not excluded; they were
included and analyzed as part of the overall study
population. This study received ethical approval
from the Faculty of Medicine, Pelita Harapan
University (No. 207/K-LKJ/ETIK/V/2025).

Data collection included measurements of Lp(a)
levels, with elevated Lp(a) defined as levels of 30
mg/dL or greater, a threshold associated with in-
creased cardiovascular risk.13,14 The medical re-
cords were analyzed to extract data on lipid profiles,
which included total cholesterol, LDL-C, HDL-C,
and triglycerides, in addition to Lp(a) levels. Body
Mass Index (BMI) and renal function, evaluated by
serum creatinine and estimated Glomerular Filtra-
tion Rate (eGFR), were documented. HbAlc levels
of participants were included to assess glycemic
control, especially among individuals with diabetes
risk factors. Furthermore, participants’ medical his-
tories were gathered, including the presence of Hy-
pertension (HTN), ASCVD, and Diabetes Mellitus
(DM), as well as family histories of HTN, heart dis-
ease, and stroke. Demographic variables, including
age and sex, were also noted for subgroup analyses.

This observational study used pre-existing data
from routine clinical tests, so informed consent was
not required for participation. The study adhered
to ethical principles of confidentiality and data
protection, ensuring that all personal identifiers
were removed from the data before analysis.
Statistical Analysis

Data were analyzed using IBM SPSS Statistics
version 26. Continuous variables are presented
as mean * Standard Deviation (SD) or median
(Interquartile Range [IQR]) depending on data
distribution,  while
summarized as frequencies and percentages. The
Shapiro—Wilk test was applied to assess normality.
Between-group performed
using the independent-samples t-test for normally
distributed data and the Mann—Whitney U test for

categorical  variables are

comparisons  were



non-normally distributed data. Categorical variables
were compared using the chi-square test.
Correlations between Lp(a) and metabolic
parameters were examined using Spearman
correlation analysis. Simple linear regression was
then conducted with log -transformed Lp(a) as
the dependent variable and LDL-C, triglycerides,
HDL-C, and HbAlc as independent variables. A
two-tailed p < 0.05 was considered statistically

significant.

Results

The mean age of the participants was 48 * 13
years, with 58.5% of the participants being male
(N = 529). Regarding clinical parameters, the mean
systolic blood pressure was 124.5 £ 16.5 mmHg,
while the mean diastolic blood pressure was 78.7 *

Table 1. Baseline characteristics.

10.1 mmHg. The average BMI was 25.9 *+ 4.6 kg/
m? Regarding comorbidities, HTN was present
in 18.7% of the participants (N = 169), diabetes
mellitus in 5.1% (N = 46), and established ASCVD
in 7.3% (N = 66).

Further bascline data included creatinine levels
of 0.9 + 0.2 mg/dL and an average cGFR of 96.4 £
17 ml/kg/min. The mean HbAlc was 5.7 £ 1.1%.
Lipid profiles showed a mean total cholesterol of
204.2 + 42.4 mg/dL and a mean LDL-C of 138.7
+ 40.5 mg/dL. The average Lp(a) level was 19.2
+ 28.3 mg/dL. Family history data indicated that
37.8% had a family history of HITN (N = 342),
16.3% had a family history of heart disease (N =
147), and 10% had a family history of stroke (N
= 90). Additionally, 15.6% of participants were
current smokers (N = 141) (Table 1).

Variables Value

Age (years) 48 £13
Male (%) 58.5
Systolic Blood Pressure (mmHg) 124.5 £ 16.5
Diastolic Blood Pressure (mmHg) 78.7 £ 10.1
Body Height (cm) 165.7 £ 9.0
Body Weight (kg) 71.6 £ 15.6
BMI (kg/m2) 259 % 4.6
Laboratory values
Creatinine (mg/dL) 09+02
e¢GFR (ml/min/1.73m?) 96.4 £ 17
HbAlc (%) 57+1.1
Total cholesterol (mg/dL) 204.2 £ 424
Triglycetides (mg/dL) 123.6 £ 66.6
High-density lipoprotein (mg/dL) 52.0+13.3
Low-density lipoprotein (mg/dL) 138.57 £ 40.75
Lipoprotein a (mg/dL) 19.2 £ 28.3
Comorbid

Hypertension (%) 18.7

Diabetes Mellitus (%o) 5.1

Established Atherosclerosis CVD (%) 7.3
Family history

Stroke (%) 10

Heart disease (%0) 16.3

Hypertension (%o) 37.8
Smoking status (%) 15.6

Abbreviation: BMI, Body Mass Index; CVD, Cardiovascular Disease; eGFR, estimated Glomerular

Filtration Rate.
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Of the study participants, 81.2% exhibited non-
elevated Lp(a) levels (< 30 mg/dL), whereas 18.8%
had elevated Lp(a) levels (= 30 mg/dL) (Fig 1).
Sex differences in Lp(a) levels were observed, with
males presenting a mean of 17.3 + 24.7 mg/dL and
females a higher mean of 22.0 + 32.7 mg/dL. Lp(a)
levels were significantly higher in females than in
males (Mann—Whitney U = 88 888, p = 0.008; Fig
2).

While the mean LDL-C level in the normal Lp(a)
group (Lp(a) < 30 mg/dL) was 137.4 + 1.46 mg/
dL, the elevated Lp(a) group (Lp(a) = 30 mg/dL)
had a mean LDL-C level of 144.4 + 3.41 mg/dL.
This suggests that individuals with elevated Lp(a)
typically have higher LDL-C levels than those with
normal Lp(a) (Fig 3). Median LDL-C levels did not
differ significantly between participants with normal
and elevated Lp(a) (Mann—Whitney U = 57 865, p
= 0.14; Fig 3).

Lipoprotein(a) — Elevated if =30 mg/dL

Elevated

Normal

Figure 1. Percentages of elevated Lipoprotein(a).
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Figure 2. Sex differences in mean Lp(a).
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Figure 3. LDL-C differences in elevated vs normal Lp(a).

After comparing LDL-C levels between normal and
clevated Lp(a) groups, we further analyzed the rela-
tionship between Lp(a) and key metabolic parame-
ters using correlation and regression analyses. Spear-
man correlation analysis (Table 2) demonstrated a
weak positive association between log-transformed
Lp(a) and LDL-C (p = 0.134, p < 0.001). A very
weak positive correlation was also observed between
log-transformed Lp(a) and HDL-C (o = 0.088, p =
0.008). No significant correlations were found be-
tween log-transformed Lp(a) and triglycerides (o =
—0.056, p = 0.094) or HbAlc (o = 0.017, p = 0.606).

The linear regression model (Table 3) similarly iden-
tified LDL-C as a modest but statistically significant
predictor of log-transformed Lp(a) (B = 0.002, p <
0.001), while triglycerides showed a weak inverse as-
sociation (B = -0.001, p = 0.019). HDL-C showed
no significant association. HbAlc reached border-
line significance in the regression model (B = 0.027,
p = 0.043) but was not significantly correlated with
Lp() (¢ = 0.017, p = 0.61) and was not robust to
sensitivity analysis, indicating no meaningful inde-
pendent association.

Table 2. Spearman correlation between log-transformed Lp(a) and metabolic parameters.

Variable Spearman’s rho () p-value
LDL-C (mg/dL) 0.134 <0.001
Triglycerides (mg/dL) -0.056 0.094
HDL-C (mg/dL) 0.088 0.008
HbAlc (%) 0.017 0.606

Spearman’s rho was used due to non-normal distribution of Lp(a). logl.P_A =log, [Lp(a)+1].

Table 3. Linear regression analysis of lipid and metabolic parameters associated with log-transformed

Lp(a).
Predictor B Std. Error B (Standardized) p-value
LDL-C (mg/dL) 0.002 0.000 0.157 < 0.001
Triglycerides (mg/dL) —0.001 0.000 —0.088 0.019
HDL-C (mg/dL) 0.002 0.001 0.058 0.115
HbAlc (%) 0.027 0.013 0.067 0.043
Dependent variable = log [Lp(a)+1]; Model R* = 0.037, F = 8.67, p < 0.001.
Indonesian | Cardiol Vol. 47 2026
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Discussion

In our study, 18.8% of participants had elevated
Lp(a) levels, aligning with global prevalence estimates
of 20-30% for elevated Lp(a)."'*"" This finding
supports previous research suggesting that Lp(a) is
an under-recognized yet significant cardiovascular
risk factor and highlights the potential value of
routine screening, especially in populations at risk
for ASCVD.

Female participants had higher Lp(a) levels than
males, mirroring large cohorts in which women—
particularly after menopause—show approximately
15-30% higher concentrations than men." This sex
difference is thought to be driven predominantly
by genetic variation in the Lipoprotein(a) Gene
(LPA), which determines apo(a) isoform size and,
consequently, Lp(a) secretion rate;
carrying smaller apo(a) isoforms (fewer kringle IV
type-2 repeats) have higher plasma Lp(a) levels. A
greater prevalence of these smaller isoforms or
subtle differences in hepatic lipoprotein handling
in women may therefore underlie higher Lp(a)
independent of hormonal status."”?' Estrogen
does modulate I.LP4 expression. Its decline after
menopause is associated with a moderate rise in
Lp(a) that can be partly attenuated by hormone
therapy. Still, these hormonal influences appear
secondary to the strong genetic determination of
Lp(a)."® Consistent with these mechanisms, female
sex was significantly associated with elevated Lp(a)
in this population.

In our regression model, LDL-C was the only
lipid parameter positively associated with Lp(a) (B
= 0.002, p < 0.001), and triglycerides were inversely
associated with Lp(a) (B = —0.001, p = 0.019),
whereas HDL-C showed no significant relationship.
Although HbAlc reached borderline significance in
the multivariable model, this was not corroborated
by correlation analysis and was sensitive to extreme
values; we therefore did not interpret HbAlc as
an independent determinant of Lp(a). Notably,
these variables together explained only ~3.7% of
the variance in Lp(a) (R*=0.037), underscoring
that Lp(a) is largely independent of traditional
metabolic factors. Spearman correlation analysis
supported these findings, demonstrating a weak
positive association between log-transformed Lp(a)
and LDL-C, a very weak but statistically significant
correlation with HDL-C, significant
correlations with triglycerides or HbAlc. Minor
differences between Spearman coefficients and
regression estimates likely reflect the non-normal
distribution of Lp(a) and the differing assumptions

individuals

and no
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of these analytical approaches. The modest Lp(a)—
LDL correlation can be explained by shared structure
and clearance pathways: each Lp(a) particle contains
an LDL-like apolipoprotein B100 core, and both
Lp(a) and LDL are cleared via the LDL receptor
(which is downregulated by Proprotein Convertase
Subtilisin/Kexin type 9 [PCSK9]).** Consistent
with this, therapies that up-regulate LDL receptors,
such as PCSK9 inhibitors, substantially reduce
Lp(a) levels, supporting an intertwined catabolism
of Lp(a) and LDL.** In contrast, the inverse Lp(a)—
triglyceride relationship observed in our regression
analysis may reflect competition for apolipoprotein
B (apoB) in the liver. During hypertriglyceridemia,
increased Very-Low-Density Lipoprotein (VLDL)
output (each VLDL particle requires an apoB) could
limit the availability of apoB for Lp(a) assembly.*
Supporting this hypothesis, insulin-resistant states
with high VLDI—triglyceride production tend to
show lower Lp(a) levels.” Taken together, these
findings support Lp(a) as an essentially fixed,
heritable cardiovascular risk factor, predominantly
genetically determined with only minor modulation
by LDL-related and triglyceride pathways.

The results underscore the importance of
assessing Lp(a) levels in all adults at least once,
in accordance with the American College of
Cardiology (ACC)/American Heart Association
(AHA) 2018 and the European Society of
Cardiology ~ (ESC)/European  Atherosclerosis
Society (EAS) 2019 guideline recommendations.””*
Routine Lp(a) testing may enhance cardiovascular
risk stratification, particularly for individuals with
elevated Lp(a) but low ASCVD risk based on
traditional lipid measures.” Incorporating Lp(a) into
standard cardiovascular evaluations could facilitate
more targeted prevention strategies and eatlier
management of at-risk individuals not identified by
conventional cholesterol testing;

Although our study provides valuable insights into
the prevalence and distribution of elevated Lp(a) in
an Indonesian population, several limitations should
be acknowledged. This cross-sectional, single-
center design precludes causal inference and limits
generalizability. Despite adjustment for key lipid and
metabolic variables, residual confounding cannot be
excluded. Larger, multi-center prospective studies
are needed to validate these findings and further
explore the clinical implications of elevated Lp(a)
as a cardiovascular risk factor. Future studies should
also assess the prognostic impact of elevated Lp(a)
on long-term cardiovascular outcomes and evaluate
potential therapeutic strategies once effective agents



become available.

Conclusion

In conclusion, 18.8% of participants in this
study had elevated Lp(a) levels, consistent with
global prevalence estimates. Females demonstrated
significantly higher Lp(a) concentrations than
males, and LDL-C showed a modest but statistically
significant positive association with log-transformed
Lp(a), independent of other lipid parameters. These
findings highlight the growing relevance of Lp(a)asa
critical cardiovascular risk marker in our community.
Routine  Lp(a)
individuals with high or borderline cardiovascular
risk, may improve risk stratification and enable

screening, particularly among

earlier, more targeted preventive interventions.
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