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Background: Multiple guidelines recommend detection of and early risk factor
management for elevated lipoprotein(a) [Lp(a)l. Effective implementation
requires assessment of knowledge and practices regarding elevated Lp(a)
among medical specialists.

Aim: To assess awareness, knowledge and practices of the detection and
treatment of elevated Lp(a) among specialist physicians in Singapore.

Methods: Seventy-five practicing specialists in cardiology (n=33) or
endocrinology (n=42) anonymously completed a structured questionnaire
that assessed the above three aims.

Results: The majority of respondents (83%) rated their familiarity with Lp(a) as at
least average, with a greater percentage of endocrinologists being less familiar
with Lp(a) than cardiologists (29% vs. 3%, P<0.01). 57% were aware of at least
one guideline or consensus statement on Lp(a), which was more frequent
among cardiologists than endocrinologists (70% vs. 48%, P = 0.05). There were
major gaps in knowledge of the prevalence, pathophysiological role, clinical
significance and management of elevated Lp(a), correct responses being less
than 30%; 44% of respondents (33% cardiologists and 52% endocrinologists)
never tested for Lp(a), lack of effective treatment being the most common
barrier (59%). A higher proportion of specialists that did not test for Lp(a) rated
familiarity with Lp(a) as being low compared with specialists that tested for
Lp(a) regularly (33% vs. 13%, P =0.02). Education and training were considered
most useful for improving care of patients with elevated Lp(a).

Conclusion: Major gaps in awareness, knowledge and management of elevated
Lp(a) were identified among specialists in Singapore. Education and training of
specialists are required to overcome initial barriers to testing.

KEYWORDS

lipoprotein(a), Lp(a), detection lipoprotein a, cascade testing, opportunistic testing,
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Introduction

Elevated lipoprotein(a) [Lp(a)] is a co-dominantly inherited hypercholesterolaemia
which is universally acknowledged as an independent risk factor for atherosclerotic
cardiovascular disease (ASCVD) and calcific aortic valve stenosis (CAVS) (1-7). The
prevalence of elevated Lp(a) ranges from 10% to 30%, depending on ethnicity, making
elevated Lp(a) an important public health issue (8). Recent international guidelines
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recommend co-ordinated action to identify and manage patients
with elevated Lp(a) (1-5, 7, 9). However, elevated Lp(a) remains
under-recognized and under-detected (3, 10-14).

We previously found that Lp(a) is a predictor of coronary
artery disease (CAD) in a multi-ethnic Singaporean population
(15). However, the majority of people with elevated Lp(a) in
Singapore remain undetected, including those with clinical
ASCVD (10).
assessment of current knowledge and practices regarding elevated

Implementation of guidelines requires an
Lp(a) (1). We aimed to investigate awareness, knowledge and
of elevated Lp(a)
endocrinologists in Singapore.

management among cardiologists and

Methods

Practicing specialists in cardiology or endocrinology in the
public and private health sector in hospitals and clinics
throughout Singapore were invited to participate in an
anonymised study. We aimed to have a total of 75 respondents,
which was about one-sixth of registered consultant specialists in
cardiology and endocrinology, particularly targeting responses
from doctors who were actively practicing. A structured
questionnaire of 30 multiple choice questions on Lp(a) was
developed based on expert recommendations and guidelines on
Lp(a) by the authors (WJL and JP) in collaboration with a lipid
specialist (GW) (1, 16). To avoid bias, the acquisition of
responses from study participants was conducted by a third-party
company (Ipsos Pte Ltd, Singapore) over a period of 1.5 month
from April 2024. The authors were blinded to the identity and
responses of the study participants. 50 specialists (25 from each
discipline) completed the questionnaire in-person, and another
25 (8 cardiologists and 17 endocrinologists) completed the
questionnaire after online invitation, while 60 specialists who
were approached declined. Each study participant received a
small monetary compensation for their time.

The survey inquired about the following aspects of Lp(a):

awareness (familiarity with the condition, guidelines, clinical

significance), knowledge (molecular structure, metabolism,
physiological function, prevalence, and biological variability),
management practices (risk stratification, treatments) and

opinions on testing and detection. A 7-point Likert scale was
used for the question on familiarity with Lp(a); Score 1-2 was
categorised as “not familiar”, score 3-5 was categorised as
somewhat familiar’ and score 6-7 was categorised as “very
familiar”. De-identified demographic data including sex and years
of practice were recorded. This survey was part of a series of
quality improvement projects to improve the detection and
management of Lp(a) locally. The project did not involve
personal health information of human subjects from study
participants and ethical board review was not required according
to institutional guidelines. Responses to individual questions were
presented as proportions (percentage). Statistical analyses of
categorical variables were performed using chi-square tests, with
P value <0.05 considered statistically significant.
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Results

Of 75 respondents, 71% were working in the public health
sector (70% in cardiology, 71% in endocrinology) with the
remainder 29% were practicing in the private health sector (30%
in cardiology and 29% in endocrinology). 61% were male and all
spent an average of 88% of their work time in patient care. The
mean time in clinical practice after completion of specialist
training was 13.7 years (range 1-29 years). The mean number of
patients reviewed in their clinics per month was 240 patients
(range 40-600 patients), with >90% having ASCVD or being at
high risk of ASCVD.

Figure 1 summarises the survey results across awareness,
knowledge and management practices of elevated Lp(a). The
majority of respondents (83%) rated their familiarity with Lp(a)
as ’somewhat familiar’ or “very familiar”. Endocrinologists were
less familiar with Lp(a) than cardiologists (29% vs. 3%, P <0.01).
57% responded that they were aware of at least one guideline or
consensus statement on Lp(a), with a greater percentage of
cardiologists than endocrinologists (70% vs. 48%, P=0.05).
However, only 9% correctly identified the importance of
measuring Lp(a) for managing ASCVD risk (14% of
and 3% P=0.09). The
proportion of respondents correctly identifying the molecular

endocrinologists of cardiologists,
structure, metabolism and physiological function of Lp(a) were
only 21%, 28% and 31%, respectively. Just over half correctly
identified that Lp(a) levels varied with ethnicity (57%) and were
affected by medical conditions, such as inflammatory, renal and
thyroid disorders (55%). However, only one-fifth selected the
correct range for Lp(a) variability among individuals (35%) and
the correct prevalence of elevated Lp(a) in the general population
(17%). Only 5% of the respondents correctly identified that Lp(a)
concentrations were higher in women than in men. A high
proportion of respondents correctly identified that elevated Lp(a)
was a potent risk factor for ASCVD and CAVS (73%), with
testing for Lp(a) required only once in most people, except when
secondary causes are suspected or treatment initiated (67%). 48%
selected the correct threshold above which cardiovascular risk
was increased [Lp(a) level of 125nmol/L or 50 mg/dl] (1).
However, few respondents correctly identified the role of Lp(a) in
atherosclerosis (9%), and useful strategies for managing elevated
Lp(a) (8%), including lipid-lowering therapies that could lower
Lp(a) by more than 20% (12%). Overall, there were no major
differences in knowledge of Lp(a) between the two specialties.
68% of respondents considered elevated Lp(a) as an equally
important risk factor for assessing patients with premature
ASCVD compared with other traditional ASCVD risk factors
(73% of cardiologists, 64% endocrinologists). However, almost
half the participants indicated that they never requested a test for
Lp(a) (44%) (33% of cardiologists, 52% endocrinologists,
P=0.09). Only 5 specialists (6.7%) tested for Lp(a) in at least
80% of their patients with ASCVD. A higher proportion of
specialists that did not test for Lp(a) rated their familiarity with
Lp(a) as low, compared with specialists that regularly test for
Lp(a) (33% vs. 13%, P=0.02). However, there was no statistical
difference in awareness of Lp(a) guidelines (P =0.67), gender, or
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years of specialist experience (more vs. less than 10 years) among
specialists that test vs. those that did not test for Lp(a). 78%
reported that they would have at least considered Lp(a) testing in
some patients with either established ASCVD or at high risk of
ASCVD. Among specialists who test for Lp(a), 38% have never
offered cascade testing. However, 47% of all respondents replied
that cascade testing should ideally be considered in first-degree
family members of patients with elevated Lp(a), Figure 1C.

Figure 2 summarises the barriers to Lp(a) testing and opinions
on improving the implementation of the use of Lp(a) in clinical
practice. The most common barriers to testing for Lp(a) was the
lack of effective-Lp(a) lowering therapies (59%), followed by the
high cost and lack of reimbursement or subsidy for testing (43%)
(Figure 2A). Approximately 20% of respondents considered poor
access to Lp(a) assays and difficulty in the interpretation of
results as barriers to testing for Lp(a). A similarly low proportion
of cardiologists and endocrinologist (8%) were not convinced of
the additional cardiovascular risk due to Lp(a) on the basis of
inadequate scientific evidence.

As shown in Figure 2B, cardiologists were considered the most
appropriate healthcare professionals for the early detection of
elevated Lp(a) (84%). This was followed by endocrinologists
(48%), general practitioners (35%), lipid specialists (28%),
paediatricians (3%) and nurses with experience in cardiovascular
prevention (3%). More than half of specialists considered
adequate reimbursement/subsidy for opportunistic testing (68%),
and cascade testing (52%) as important enabling strategies, 36%

10.3389/fcvm.2025.1527351

also suggesting that estimation of LPA genetic risk score may be
helpful in detecting elevated Lp(a). There were comparable
responses from both specialties on how to improve awareness
and integration of Lp(a) in clinical practice. Almost all
responders identified that training and education on Lp(a)
management was essential (97%) and more than half also
referred to other approaches for improving the detection of
Lp(a); this includes an advisory comment on laboratory reports
to measure Lp(a) in patients suspected of having familial
hypercholesterolemia [FH] (68%), interpretive comments on
Lp(a) results issued by laboratories (60%), and alerts in
electronic health systems to screen high-risk patients for Lp(a)
(52%) (Figure 2D).

Discussion

This is the first inquiry in the Asia-Pacific region on
knowledge, awareness and practices concerning Lp(a) among
medical

endocrinologists in Singapore, we identified major gaps in

specialists. ~ Among practicing cardiologist and
awareness, knowledge and management as well as barriers in
detection, adding to the limited literature (17, 18).

Since cardiology and endocrinology are among the forefront
disciplines managing patients at high and very high risk of
ASCVD, their perceptions and opinions of this public health

problem are critical. Although the majority of respondents
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considered elevated Lp(a) to be an equally important risk factor for
ASCVD, the value of testing was under-recognised as 44% of
specialists did not test for Lp(a). We found that lower familiarity
with Lp(a) was associated with higher likelihood of non-testing
of Lp(a). Of note,
endocrinologists than cardiologists that rated their familiarity to

there was a higher proportion of
be low and this corresponded with a lower Lp(a) testing rate. We
also found that almost all specialists considered education and
training programs for doctors to be most useful for improving
the care of patients with elevated Lp(a).

Collectively, the gaps in knowledge and management practices
suggested a lack of translation of the key messages in the Lp(a)
guidelines to clinical practice, such as in the threshold of Lp(a)
and management strategies. Additionally, this was reflected by
the lack of awareness of expert recommendations that state that
elevated Lp(a) should be employed as a risk-enhancing factor to
promote intensification of other cardiovascular risk factors to
lower the overall cardiovascular risk (I, 5). Another perceived
barrier was the high cost of Lp(a) testing, but the cost of Lp(a) at
the time of writing was SGD$70-$100 (US $50-$75) in the
private sector, and often lower than SGD $40 (USD $30) per test
in some restructured hospitals depending on the patient’s subsidy
programme, which was cheaper than renal, liver or thyroid
panels in some medical institutes (information gathered from
author’s work experience and personal contacts). Our data
revealed a lower testing rate compared with a survey conducted
in the European lipid clinic network (75.5% of the 151
specialists) but higher than a study from Pennsylvania, USA
(31% of 126 doctors) (17, 18). Similar to our study, the common
barriers identified were lack of reimbursement, lack of availability
of Lp(a) test in their centres, and the perceived notion of lack of
management for elevated Lp(a) (17, 18). The lack of testing and
awareness is of concern, because elevated Lp(a) is common in
lipid or specialist clinics (19).

Important detection strategies to identify patients with elevated
Lp(a) at high-risk for ASCVD include systematic testing of
patients at high risk of ASCVD including FH and cascade testing
of their family members (3, 20, 21). More than a half of our
respondents considered that cascade testing for first-degree of an
individual with elevated Lp(a) could be employed to increase the
detection of elevated Lp(a), although this was generally not being
practiced. The effectiveness of cascade testing in detecting elevated
Lp(a) is supported by our previous studies demonstrating that
cascade testing of families (adults or children/adolescents) for
elevated Lp(a) from affected probands can, on average, identify
one new case of elevated Lp(a) per two family members tested
(20, 21). However, the cost effectiveness of cascade testing of
elevated Lp(a) requires evaluation.

Our results demonstrate that improving the education and
training of management of patients with Lp(a) and advisory
comments are likely to be important in changing the behaviour
of specialists concerning the management of elevated Lp(a),
consistent with other literature (1, 17) Hitherto, there is no
consensus or guidelines on Lp(a) testing and management in
Singapore or neighbouring countries. Use of electronic health
system to improve testing for Lp(a) was also considered an
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important enabling strategy. It remains unlikely that LPA genetic
risk score has significant clinical utility in the setting of easily
measurable blood concentration of Lp(a) (1), particularly in the
Asian population (22).

A limitation of this study was the small sample size, and the
results may not be generalizable to all specialists or primary care
doctors in Singapore. As with any survey, there may be inherent
bias from selective contributions from motivated specialists.
However, our study sample size represented one-sixth of the
registered specialists with representations in both the public and
private sectors at similar proportions to the whole nation (23),
and consisted of only practicing consultants of high patient
volume load, indicating that their opinions were indeed valuable.

To align with fundamental criteria for screening, the causal
relationship of Lp(a) and ASCVD risk requires confirmation
from cardiovascular outcome trials of highly effective Lp(a)-
lowering agents, with demonstration of cost-effectiveness (3, 5).
Such studies are currently underway (24). Lp(a) testing is also
highly recommended by multiple clinical guidelines because
Mendelian randomisation studies, large epidemiological studies
and lipid apheresis studies support the causal relationship of Lp
(a) and ASCVD risk, and that the diagnosis of this condition
allows intensification of modifiable risk factors and overall
ASCVD risk reduction (1, 5, 7, 11).

Conclusion

We demonstrate that most cardiologists and endocrinologists
in Singapore did not consistently test their patients at high
risk or very high risk for ASCVD for Lp(a). This finding,
compounded by the major gaps in awareness and knowledge of
specialists, may explain the wide gap in detection, diagnosis, and
counselling of elevated Lp(a) in patients at high and very high
risk for a cardiovascular event. We identified that important
actionable strategies including adequate training and facilitation of
[e.g.,
electronic system with interpretative comments (25), possibly pre-

identification of at-risk patients implementation into
appointment reminders (26)] may be useful. Coordinated efforts
in the hospital, primary care, nationally and internationally are
necessary for implementation of proper care of individuals with
elevated Lp(a), which is now recognised by many expert bodies as
a public health problem. Further studies are required in other
sample populations in Asia Pacific regions, specifically in lower-
and middle-income countries. Finally, the value of specific
educational and training strategies in improving the shortfall in
care of high Lp(a) we have shown in this study, remains to
be demonstrated.
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