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Singapore expert consensus on optimising lipid-lowering strategies in
acute coronary syndrome: A modified Delphi study
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ABSTRACT action, proactive escalation, and systems-level interven-

Introduction: Acute coronary syndrome (ACS) carries a tions to improve post-ACS outcomes.

high early risk of recurrent events, yet time-to-target
low-density lipoprotein cholesterol (LDL-C) is often Keywords: cholesterol, ezetimibe, LDL, PCSK9 inhibitor,
prolonged, and goal attainment is suboptimal in saiiing

real-world practice. The authors aimed to develop

expert consensus recommendations for post-ACS lipid

management in Singapore, focusing on LDL-C targets,

pharmacotherapy, escalation strategies, and implemen-

tation tools to improve adherence and reduce thera- CLINICAL IMPACT

peutic inertia.

Methods: A modified Delphi methodology was .

employed with a panel of 10 members. Evidence was What is New
synthesised from guidelines, randomised trials, meta- o
analyses, and observational studies. Thirty-two statements
were drafted across 5 domains (LDL-C targets; timing/
monitoring; pharmacotherapy; special populations;
implementation/adherence/health-system strategies) and e It highlights k . . d id
rated anonymously on a 5-point Likert scale. Consensus t highlights key gaps in current practice and provices

thresholds were defined as high (=75% concordant), ’éa.llored,.c?[ntei(t-spic.lﬂs rﬁcomfmllendatlons Zcrosts
e [BETAE), s ey (EE7AL iagnosis, treatment initiation, follow-up, and system-

level implementation.

This expert consensus provides structured, Delphi-
based recommendations for optimising post-acute
coronary syndrome (ACS) low-density lipoprotein
cholesterol management in Singapore.

Results: After the final round, 30 of 32 statements

achieved high consensus, and 2 received low consensus.

Key agreements included measuring lipids within 24 hours Clinical Implications

of admission and retesting at 4-6 weeks, early initiation

of high-intensity statins, and upfront combination

T:T:ﬁgel\;v Itt}; sat:;?ir;v: tehZ:tg;'sse' V(V:}:)ir;i dn;?;tio«;c:ero?‘pz proactive treatment intensification, particularly in very
. I . S high-risk ACS patients.

proprotein convertase subtilisin/kexin type 9 inhibitor S ) .

at discharge was recommended if LDL-C remained >1.4 * This guidance may improve chmcgl outcomes, reduce

mmol/L. Special considerations included older adults, recurrent events, and support national efforts to

familial hypercholesterolaemia, lower statin adherence standardise lipid management practices.

among women, and the role of lipoprotein(a). The panel

recommended adopting objective metrics, integrating

electronic health record prompts, and developing

e The recommendations advocate for early
combination therapy, timely reassessment, and

localised pathways to harmonise care transitions. INTRODUCTION
Conclusions: The consensus recommendations provide Among ischaemic heart diseases (IHDs), acute coronary
a tailored approach for Singapore, emphasising early syndrome (ACS) remains the leading cause of death
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worldwide, with nearly half of cases arising from the
Asia—-Pacific region.” In Singapore, IHD accounted
for 19.7% of all deaths in 2023.2 Beyond mortality,
ACS imposes substantial direct healthcare costs and
indirect losses through impaired productivity and
reduced quality of life.?

Low-density lipoprotein cholesterol (LDL-C) is the
primary modifiable therapeutic target, especially in
individuals at high risk of future events.* Yet many
patients fail to achieve recommended LDL-C goals
after an ACS. Guidelines advocate a stepwise esca-
lation of lipid-lowering therapy (LLT): initiation with
high-intensity statin, followed by ezetimibe, and
subsequent escalation with a proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitor (PCSK9i)
when targets remain unmet. In practice, however,
this approach may delay LDL-C goal achievement,
especially during the high-risk post-ACS phase.?

Emerging evidence suggests that faster, more
intensive strategies can improve both timeliness of
control and clinical outcomes. A “PCSK?i fast-track”
approach has been reported as safe and effective
for achieving LDL-C targets more rapidly than the
conventional stepwise pathway in real-world ACS
cohorts.® Achieving LDL-C targets within 12 weeks
after ACS is associated with significantly fewer
cardiovascular events.® Likewise, systematic adoption
of a personalised “strike early and strong” LLT strategy
has yielded higher goal-achievement rates and lower
risk of major adverse cardiovascular events (MACE) at
1 year compared with a stepwise approach.” Real-world
data from Korean patients further show that reaching
the LDL-C goal within 4-12 weeks after discharge is
linked to fewer recurrent MACE in very-high-risk
atherosclerotic cardiovascular disease (ASCVD),
particularly in ACS.¢

International guidance increasingly reflects this
urgency. European guidance supports intensifying the
use of a PCSK?i by 4-6 weeks after ACS if lipid goals
are unmet. In contrast, the current Singapore lipid
guidelines emphasise reassessment after 12 weeks
of maximally tolerated statin plus ezetimibe, without
ACS-specific escalation advice.®? Such differences
are likely to contribute to greater practice variability,
slower time-to-target LDL-C, and missed opportunities
for early risk reduction.

Data from the Singapore cohort of the Dyslipidaemia
International Study Il reported suboptimal statin doses
and infrequent use of combination therapy among
patients admitted with ACS. Collectively, these
observations suggest the need for better systems
for monitoring, timely reassessment, and therapy
intensification.

To address these gaps, a structured, modified
Delphi process was undertaken to formulate practical,
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evidence-based recommendations tailored to Singapore
for optimising LDL-C management in the post-ACS
setting. This consensus was ACS-specific, rather than a
general ASCVD framework. The focus was on gathering
insights on early LLT optimisation and appropriate
follow-up to enable timely treatment intensification.
In addition, implementation-oriented aspects, such as
auditable quality metrics, care-transition processes,
and system-level approaches aimed at reducing
therapeutic inertia and improving LDL-C goal attain-
ment in routine clinical practice were also included.

METHODS

This study aimed to develop consensus-based
recommendations on lipid management among
patients with ACS, focusing on recent therapeutic
advances. To achieve this, a modified Delphi-based
approach was employed, designed to harness collective
expertise and refine understanding through iterative
feedback. While this study was not prospectively
registered, it adhered to a transparent process in
alignment with established consensus development
practices. The outcomes are reported in accordance
with the ACCORD guidelines (Supplementary Annex
S1). An overview of the workflow is summarised in

(Fig. 1).

Selection of the expert panel and finalising core
objectives

A panel of 10 experts with diverse clinical backgrounds
was invited to participate in the voting and structured
discussions (Supplementary Annex S2). Panellists
were selected based on: (1) established subject-matter
expertise, (2) peer-reviewed research contributions,
and (3) substantial clinical experience in the manage-
ment of ACS. One member with extensive experience
in the relevant domain was designated as chair. The
chair outlined the methodological approach, oversaw
the process, and moderated all proceedings to ensure
balanced participation. To minimise bias, the chair
abstained from all voting.

At the outset, the panel agreed on the objectives of
the consensus exercise, which were to:

(1) Analyse currentclinical practicesin lipidmanagement
after ACS.

(2) Evaluate existing international and Singapore
recommendations and supporting evidence.

(3) Develop consensus statements to facilitate optimal,
locally relevant care for patients with ACS in
Singapore.

Review of evidence and formulation of consensus
statements

A comprehensive search of the PubMed database
was conducted to identify relevant literature
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Fig. 1. Overview of the consensus development process.
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published in English in the last 10 years. A scoping
review of identified articles was conducted to inform
the development of consensus statements. Broad
domains were identified, and consensus statements
were drafted. Studies with adequate methodological
rigour were included (e.g. randomised controlled trials
[RCTs], systematic reviews, meta-analyses, and cohort
studies). Major guidelines/consensus statements were
also reviewed. A summary of the literature search was
shared with the expert panel as a pre-read. Separate
piloting of the survey instrument was not conducted.

Delphi survey rounds and consensus thresholds

The draft statements were formatted into a structured
questionnaire and circulated to the expert panel via a
secure online survey platform. Each panellist completed
the survey anonymously. Panellists recorded their
position on each statement using a 5-point Likert
scale: strongly agree, agree, neither agree nor
disagree, disagree, and strongly disagree.

For every statement, responses were quantified
and classified according to predefined consensus
levels: (1) high agreement: >=75% agreement or
disagreement; (2) moderate agreement: 55-74%
agreement or disagreement; low agreement: <55%
agreement or disagreement.

Consensus development process

A modified Delphi approach was used, combining 2
survey rounds with a consensus meeting. In round 1,
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Several consensus
statements were

r

fetete} & b

Statements were mailed
to the expert panel for
voting (on a Likert
scale) using a virtual
platform.

The revised statements
went through the
second round of voting.

panellists completed the anonymised questionnaire
(5-point Likert scale). The responses were aggregated
and classified using the prespecified consensus
thresholds. A meeting was then convened to review the
results of round 1. The panel discussed each statement
to decide whether to retain as is, revise, or remove.
Following the meeting, all panellists were invited to
participate in revoting.

The session chair ensured balanced participation
and explicitly captured disagreements. Before
finalising recommendations, the panel reviewed
a summary of majority positions and documented
minority opinions where relevant so that differing
viewpoints were addressed and reflected transparently
in the final manuscript.

RESULTS

This consensus was carried out between March and
June 2025. The participants were provided with 15
days to complete the questionnaire. The participation
rate was 100% for all rounds. The initial Delphi
round comprised 32 statements organised into 5
thematic sections: LDL-C targets (n=3); timing and
monitoring of therapy (n=5); pharmacotherapy
(n=11); special considerations (n=4); and implemen-
tation, adherence, and health-system strategies
(n=9). Of these 32 statements, 28 achieved high
consensus, while 4 achieved moderate consensus in
round 1. The panel reviewed the aggregate responses
and the accompanying evidence at the subsequent
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meeting. Based on the discussion, 6 statements
were modified to improve clarity and scope and to
align the recommendation with the strength of
evidence.

All 6 revised statements were recirculated for a
second vote. Four of the 6 attained high consensus
after revision, while 2 fell to low consensus on revote.
The 2 statements with low consensus were reported
as areas of divergent expert opinion and/or targets for
future research. The finalised consensus statements
are presented in Tables 1-5.

DISCUSSION

Lipid management in the post-ACS phase remains
critical. Several studies have suggested the impor-
tance of aggressive LDL-C lowering. The concept of
a "strike early-strike strong” approach, initiating
intensive LLT soon after ACS, has shown significant
reductions in LDL-C levels and cardiovascular events.™
However, discrepancies in the timing of therapy
escalation, selection of combination regimens,
and system-level implementation call for further
standardisation of Singapore protocols for lipid
management to ensure optimal patient outcomes.

LDL-C targets for ACS (Table 1)

In routine care, post-ACS lipid surveillance remains
inconsistent. A considerable proportion of patients
do not have a repeat LDL-C measurement after
discharge, and among those who were retested, fewer
than half have been reported to achieve guideline
LDL-C goals. This highlights a substantial opportunity
to improve post-ACS lipid management in community
practice.’®'? The panel agreed that there was a need
to optimise lipid management in patients with ACS.

Randomised trials and meta-analyses consistently
indicate that pushing LDL-C lower than previously

Table 1. Consensus statements on LDL-C targets for ACS.

recommended thresholds has yielded additional
clinical benefit.’*'* An approximately 22% reduction
in major vascular events per 1.0 mmol/L decrease in
LDL-C at 1 year has been reported, with significant
relative reductions of approximately 25% during
each subsequent year of continued therapy.™

In the Improved Reduction of Outcomes: Vytorin
Efficacy International Trial (IMPROVE-IT) trial among
patients hospitalised for ACS, assignment to simvas-
tatin 40 mg + ezetimibe 10 mg achieved a median
time-weighted LDL-C of 1.4 mmol/L versus 1.8 mmol/L
with simvastatin 40 mg alone (P<0.001). Over a
median 6-year follow-up, the primary composite
endpoint (cardiovascular death, non-fatal myocardial
infarction [MI], re-hospitalisation for unstable angina,
coronary revascularisation, or nonfatal stroke) occurred
in 32.7% with combination therapy versus 34.7%
with statin monotherapy (hazard ratio [HR] 0.94, 95%
confidence interval [Cl] 0.89-0.99; P=0.016)." These
findings, reinforced by pivotal trials such as Further
Cardiovas-cular Outcomes Research with PCSK?9
Inhibition in Subjects with Elevated Risk (FOURIER)
and Evaluation of Cardiovascular Outcomes After an
Acute Coronary Syndrome During Treatment With
Alirocumab (ODYSSEY OUTCOMES), establish the
value of intensive therapy, particularly in patients at
the highest risk.

Beyond absolute thresholds, the magnitude of
LDL-C reduction is also critical. Achieving a =50%
decrease is independently associated with fewer
cardiovascular events in ACS, even among patients
who have reached a level of <55 mg/dL (1.4 mmol/L).
Conversely, suboptimal LDL-C lowering (<50%)
predicts higher event rates even when the on-treatment
absolute LDL-C appears low, signalling residual
risk from insufficient relative reduction.”™ Long-term
observational data after percutaneous coronary

Statement Finalised statement Level of Finalised in Level of
no. evidence round agreement
1 Despite recommendations on aggressive lipid-lowering 2b™ 1 100%
therapy, real-world data indicate that suboptimal
lipid management in ACS patients remains prevalent,
justifying the urgency to address this issue.

2 In patients with ACS, an LDL-C reduction of =50% Hb'3; 12b" 1 100%

from baseline’ and a therapeutic target of <55 mg/dL

(1.4 mmol/L)* are recommended.

3 An LDL-C reduction below 40 mg/dL (1.0 mmol/L) should 1be 1 78%

be considered in patients with a second vascular
event within 2 years while taking maximally tolerated

statin-based therapy.

ACS: acute coronary syndrome; LDL-C: low-density lipoprotein cholesterol

1 Portions of the statement are indicated with respective supporting evidence.

Superscript numbers: refer to REFERENCES
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intervention (PCI) showed that patients achieving >50%
LDL-C reduction and LDL-C <1.4 mmol/L experienced
the lowest 7-year risk of major adverse cardiac and
cerebrovascular events, suggesting that both absolute
and relative reductions may provide additional benefit."”
The panellists therefore agreed that a 250% reduction
should remain a fundamental objective for any patient
presenting with high LDL-C levels, even if the absolute
target is met.

The European Society of Cardiology/European
Atherosclerosis Society (ESC/EAS) recommendations
are based mainly on the findings of the IMPROVE-IT,
FOURIER, and ODYSSEY OUTCOMES trials, which
showed significant risk reduction in patients at a
higher risk of future cardiovascular events.’®'¢'® The
ESC/EAS guidelines recommend considering an
LDL-C target of <1.0 mmol/L (<40 mg/dL) for patients
with a second cardiovascular event within 2 years.
No attenuation of the clinical benefit of lowering LDL-C
below 1.0 mmol/L has been reported.” The panel
members reached consensus on using this threshold
for patients with a second vascular event within 2
years. During the discussion, some panellists pointed
out that patients with ACS who also have diabetes,
polyvascular disease, multivessel PCl, or a high-risk
genetic profile should be directed to an even lower
LDL-C target, although data remain limited for these
specific phenotypes.

Timing and monitoring of therapy (Table 2)

Despite its established importance, lipid testing is
often underutilised in patients presenting with ACS.
Baseline lipids carry prognostic value and should

Table 2. Consensus statements on timing and monitoring of therapy.

be measured within 24 hours of admission.?® The
panel emphasised that measurement within 24 hours
of admission is important, as LDL-C levels fall by
approximately 10-20% within 24-48 hours of acute
MI. An "acute-phase dip” underestimates the true
baseline and can mask the need for earlier therapy
intensification.

A follow-up LDL-C assessment at 4-6 weeks after
an event is essential to judge the response to initial
therapy and to escalate promptly when needed.?
The panel put forth the pharmacokinetic rationale
that the full statin effect is realised by approximately
4 weeks, and the Ml-related lipid dip rebounds by
that time. Although direct outcome data tied to the
4-6-week measurement are limited, earlier reassess-
ment shortens the time to intensification, which is
clinically meaningful in the high-risk early post-ACS
window.

Failure to achieve LDL-C goals during the first
year after ACS is associated with higher risk of
recurrent cardiovascular events and re-hospitalisation,
reinforcing the need for proactive, aggressive lipid-
lowering early in recovery.?’ Conversely, achieving
LDL-C targets within 4-12 weeks has been linked
to reduced risk of MACE, sustained LDL-C control,
and lower healthcare utilisation and costs.® These
observations argue against therapeutic inertia and
favour the timely escalation of therapy.

Along these lines, more frequent follow-up facilitates
closer monitoring, supports medication adherence,
and enables earlier treatment adjustments. Patients
with multiple follow-ups are more likely to meet LDL-C
targets than those seen only once at 12 months.?

Statement Finalised statement Level of Finalised in Level of
no. evidence round agreement
4 LDL-C measurement should be performed within the first 2b* 2 100%

24 hours of hospitalisation to establish a treatment baseline

and support early therapy optimisation.
5 For ACS patients, LDL-C levels should be re-evaluated 2bs 1 100%
at 4-6 weeks post-event to assess the effectiveness of
lipid-lowering therapy and guide intensification.
6 Suboptimal LDL-C control in the first 12 months post-ACS 2b% 1 100%
is a major driver of recurrent events and re-hospitalisation.
7 Early achievement of LDL-C targets (4-12 weeks) is associated 2b¢ 1 100%
with a lower risk of recurrent MACE, sustained lower LDL-C levels
over the long term, and lower healthcare resource utilisation
among those with ACS.

8 Patients with more frequent follow-up visits show a greater 2b? 1 100%

reduction in LDL-C levels compared to those with only
1 visit, 12 months after hospital discharge.

ACS: acute coronary syndrome; LDL-C: low-density lipoprotein cholesterol; MACE: major adverse cardiovascular events

Superscript numbers: refer to REFERENCES

Ann Acad Med Singap Vol 55 No 6 Jun 2026 | annals.edu.sg




Singapore ACS lipid-lowering strategies—Ru San Tan et al.

The panel emphasised that lipid therapy should be
fully optimised before transferring patients into shared-
care models. In the panel discussion, it was highlighted
that current hospital practices vary in timing and
intensity, and harmonisation is needed to ensure
consistent early goal attainment.

Pharmacologic therapy (Table 3)

Initiation of high-intensity statin therapy as early as
possible in statin-naive patients with ACS, irrespective
of baseline LDL-C levels, is supported by robust

Table 3. Consensus statements on pharmacologic therapy.

evidence and international guideline recommen-
dations.?* The panel agreed that every patient should
leave the hospital on at least a moderate- to high-
intensity statin, and that tracking this proportion at
discharge should serve as a core quality metric to
reduce unwarranted variation in care.

PCl remains the preferred reperfusion strategy in
ACS but is occasionally complicated by the no-reflow
phenomenon, which is associated with poor prognosis,
reduced left ventricular ejection fraction, and adverse
remodelling. The panel agreed on the use of high-

Statement Finalised statement

no.

Level of
agreement

Level of Finalised in
evidence round

9 High-intensity statins should be initiated in statin-naive patients b2 1 100%
with ACS as early as possible, irrespective of LDL-C values.

10 In patients with ACS, it is recommended to initiate combination 1a% 1 100%
therapy upfront, especially when statin monotherapy is unlikely

to achieve LDL-C targets.

" PCSK9 inhibitors should be considered at the time of discharge 1a2627 1 78%
for patients with ACS with LDL-C >1.4 mmol/L despite statin
+ ezetimibe therapy to avoid delays in optimisation.

12 In patients with ACS, the combination of statin and PCSK9 1b2827 1 100%
inhibitors can facilitate favourable changes in coronary atherosclerosis
consistent with stabilisation and regression by 12 months.

13 The early introduction of the PCSK? inhibitor alongside statin therapy

2b%; 1233 1 100%

in patients with ACS can ameliorate plaque phenotype, ' effects that
are closely linked to a more substantial lowering of LDL-C levels even
within a short-term period* (i.e. 4-12 weeks) following the acute event.

14 In statin-intolerant patients, greater LDL-C reductions can be observed 1b% 1 100%
with PCSK? inhibitors compared to ezetimibe, with lower rates of

musculoskeletal adverse events.

15 Bempedoic acid could be a useful treatment optiont in

Mb; 12b% 1 100%

statin-intolerant patients for addressing both residual cholesterol

and inflammatory risk after ACS.*

16 Elevated inflammatory markers, such as hsCRP (e.g. >2 mg/L), 1b% 2 44%
during follow-up of ACS may prompt consideration of more
intensive lipid-lowering therapies even when LDL-C is at goal.

17 Elevated apoB in patients during post-ACS follow-up with metabolic 2a% 2 44%
disease may prompt consideration of more aggressive lipid-lowering

therapy even when LDL-C is at goal.

18 Assessing lipoprotein(a) levels appears promising for risk stratification 2a¥ 2 100%
in ACS, offering valuable insights for tailoring secondary prevention
strategies. For patients with ACS, a lipoprotein(a) level above 50 mg/
dL (or 125 nmol/L) can be considered elevated and associated with

increased cardiovascular risk.

19 Acute high-dose statin therapy administered prior to PCI 2a%* 1 89%
significantly reduces the risk of post-PCl no-events in

patients presenting with ACS.

ACS: acute coronary syndrome; apoB: apolipoprotein B; hsCRP: high-sensitivity C-reactive protein; LDL-C: low-density lipoprotein cholesterol;
PCl: percutaneous coronary intervention; PCSK9: proprotein convertase subtilisin/kexin type 9

1 Portions of the statement are indicated with respective supporting evidence.

Superscript numbers: refer to REFERENCES
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dose statin therapy before PCl in patients with ACS
to mitigate this risk, as it has been shown to signifi-
cantly reduce post-PCl no-reflow events.*

Although a sequential pathway (statin > add ezetimibe
— consider PCSK?i) is biologically and economically
intuitive, it assumes adequately resourced post-
hospital care and cardiac rehabilitation. However,
these services remain limited, with only a minority of
eligible patients participating.®”

Given that high-intensity statin monotherapy often
fails to deliver recommended targets in ACS, up-front
combination LLT, particularly with ezetimibe, has been
recommended.?® In the IMPROVE-IT trial, adding
ezetimibe 10 mg to simvastatin 40 mg after ACS
achieved a lower median time-weighted LDL-C level
(1.4 versus [vs] 1.8 mmol/L; P<0.001) and a modest
but significant reduction in the composite endpoint
over 6 years (HR 0.94, 95% Cl 0.89-0.99). Notably,
even with the ezetimibe add-on, LDL-C was lowered
by approximately 40%, indicating that further
intensification is frequently required to reach the dual
goal of <1.4 mmol/L and =50% reduction in this
population.

Cholesterol-lowering agents that target PCSK9
include monoclonal antibodies (mAbs) (alirocumab
and evolocumab) and inclisiran. When added to
statins = ezetimibe, both classes demonstrate
considerable LDL-C-lowering potential. Biweekly
alirocumab biweekly lowers LDL-C by approximately
45-60% (dose-dependent, 75 vs 150 mg) and by
approximately 50% with 300 mg monthly. Evolo-
cumab reduces LDL-C by approximately 60% with
140 mg biweekly and by approximately 55% with 420
mg monthly. Inclisiran achieves approximately 50%
peak reduction at approximately 30 days after the
dose, with approximately 53% reduction still observed
around day 180. However, interindividual variability
in LDL-C response can be seen with both mAbs
and inclisiran, requiring further characterisation of
predictors of response.*

For patients with LDL-C >1.4 mmol/L despite dual
therapy (statin + ezetimibe), the panel recommended
considering a PCSK9i at discharge to avoid thera-
peutic inertia.?*?” Existing data suggest differences in
effectiveness between PCSK9is, with some evidence
pointing towards a more pronounced effect with
evolocumab.*'*? However, head-to-head, outcome-
focused evidence remains limited.

Beyond LDL-C metrics, the combination of statins
+ PCSK9i has shown consistent efficacy in promoting
plaque stabilisation/regression. Intravascular imaging
studies, Global Assessment of Plaque Regression
With a PCSK? Antibody as Measured by Intravascular
Ultrasound (also known as GLAGOV) and High-
Resolution Assessment of Coronary Plaques in a
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Global Evolocumab Randomized Study (also known
as HUYGENS), demonstrated favourable changes in
percent atheroma volume and fibrous-cap thickness
when evolocumab was added to statins in patients
with established ASCVD, including recent ACS.?62?

In patients with statin intolerance, PCSK?is provide
substantially greater LDL-C reductions than ezetimibe
and are associated with fewer musculoskeletal adverse
events, making them the preferred nonstatin backbone
in this setting.*> Bempedoic acid also offers a nonstatin
option to address residual LDL-C and inflammation.*
The Cholesterol Lowering via Bempedoic Acid
(ECT1002), an ACL-Inhibiting Regimen (CLEAR)
Harmony trial highlighted significant LDL-C reductions
with bempedoic acid alongside notable high-sensitivity
C-reactive protein (hsCRP) lowering.** A single 180
mg daily dose reduces LDL-C by approximately
24.5% as monotherapy and by approximately 38-40%
in a fixed-dose combination with ezetimibe.* However,
the evidence is stronger in primary prevention, with
more conclusive secondary prevention data still
needed.* A post hoc reconstruction of the CLEAR
Outcomes trial suggested 30% lower all-cause mortality
with bempedoic acid in the primary prevention
subgroup, whereas in secondary prevention, there was
a nonsignificant trend toward higher all-cause mortality
(approximately 15%). A similar pattern was reported
for cardiovascular mortality, warranting careful interpre-
tation and further study.*®

Biomarkers for risk assessment (Table 3)

Assessment of lipoprotein(a) or Lp(a) has emerged
as a valuable tool for post-ACS risk stratification.
Elevated levels of Lp(a) are linked to higher recurrent-
event risk and may guide the choice and intensity
of LLT, especially in patients with a family history of
premature ASCVD or when residual risk persists.?
The panel aligned on =125 nmol/L (approximately
50 mg/dL) as the “elevated” threshold and advised
measuring outside the acute phase because Lp(a)
drops transiently during MI.%#” The optimal timing for
Lp(a) measurement is not well defined.*

While achieving LDL-C targets remains paramount,
the panel also discussed hsCRP and apolipoprotein B
(apoB) as potential risk markers. However, the panel
felt that evidence is limited for therapy guidance
based on these markers in post-ACS care. The
Justification for the Use of Statins in Prevention: An
Intervention Trial Evaluating Rosuvastatin  (also known
as JUPITER) trial, which is often cited for hsCRP, did
not study the ACS population,® likely explaining
the group’s mixed view. A practical barrier noted was
access to testing, with many hospitals not having the
resources for the hsCRP test. Some panellists favoured
using hsCRP as a risk enhancer, particularly when
hsCRP is high without alternative inflammatory causes,
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while acknowledging that multiple conditions can
elevate hsCRP and definitions of “elevated” can vary.
For apoB, the panellists felt that the rationale was
strong, but evidence for directing therapy based on
apoB was not well established.

Special considerations (Table 4)

Meta-analyses show that LLTs, including statins,
ezetimibe, and PCSK?is, are effective in older adults
(age =75 years), significantly reducing cardiovascular
events. Although relative risk reductions may be
modest compared with those in younger cohorts,
absolute benefits are comparable because the baseline
risk is higher in this age group.”® The panel agreed
that age alone should not preclude intensive LDL-C
lowering.

Lower adherence to statin therapy has been reported
among women, often driven by perceived or real side
effects and differences in risk perception.*” The panel
agreed that tailored adherence strategies, including
targeted patient education, lower initial statin doses,
and judicious use of nonstatin alternatives (e.g.
ezetimibe, bempedoic acid), can improve adherence.
These approaches aim to maintain momentum toward
both absolute LDL-C targets and =50% reductions.

Very high LDL-C levels in hospitalised patients
with ACS should trigger evaluation for familial
hypercholesterolaemia (FH), particularly in those <65
years of age.®® Early identification enables the timely
initiation of intensive LLT, including high-intensity
statin, ezetimibe, and/or PCSK9is.

The phenotype of heterozygous FH (HeFH) is
variable, and many people with the condition are
unaware of it unless they undergo genetic testing or
experience an ischaemic event. Patients with HeFH
often fail to achieve LDL-C targets. PCSK9%is can be
effective and safe for LDL-C reduction in such patients.
Data from the Reduction of LDL-C With PCSK?9

Table 4. Consensus statements on special considerations.

Inhibition in Heterozygous Familial Hypercholestero-
lemia Disorder-2 (also known as RUTHERFORD-2)
trial showed approximately 60% LDL-C reductions in
patients with HeFH treated with evolocumab.*’

Patients with homozygous FH (HoFH) also exhibit
a variable phenotype but are generally easier to
recognise. They show a reduced and more variable
LDL-C response. It has been reported that inclisiran
does not meaningfully reduce LDL-C in HoFH, despite
lowering circulating PCSK9.>2 The panel agreed that
early identification will enable the timely initiation of
intensive LLT (high-intensity statin, ezetimibe, and/or
PCSK@ inhibition).

Implementation, adherence, and health system
strategies (Table 5)

Poor adherence and treatment discontinuation remain
major barriers to LDL-C control. Patient misinformation
or fear about statin adverse effects can be a leading
contributor to suboptimal outcomes. For example, the
perception that Asians are more susceptible to high-
intensity statin side effects can hinder adherence.
Patient-centred education about the proven benefits
of statins and clarity on potential adverse effects can
help mitigate noncompliance.>® Implementing a dedi-
cated lipid adherence pro-gramme, such as pharma-
cistled interventions or follow-up by trained healthcare
professionals, can considerably improve medication
adherence and clinical outcomes.** The expert panel
agreed that there is a need to implement such struc-
tured, evidence-driven interventions as effective
strategies to bridge adherence gaps. Despite clear
eligibility and benefit, many high-risk patients remain
undertreated with PCSK%is, even after suboptimal
response to maximally tolerated statin plus ezetimibe.*®
This gap indicates the need for system-wide strategies
to improve identification and referral pathways to
ensure that appropriate patients are escalated promptly.

Statement Finalised statement Level of Finalised in Level of
no. evidence round agreement
20 Lipid-lowering therapy is equally effective in reducing cardiovascular 1a% 1 89%
events in patients aged =75 years as in younger populations,
substantiating its use, including nonstatin treatment, in older patients.
21 Lower adherence to statins in women, often due to side effects, 2a% 1 78%
may necessitate tailored strategies such as dose adjustment.
22 During hospitalisation for ACS, very high LDL-C levels should 2b* 1 100%
prompt an investigation of familial hypercholesterolaemia.
23 In patients with heterozygous familial hypercholesterolemia with 1b° 1 100%

inadequate control of LDL-C, PCSK9 inhibitors can be considered.

ACS: acute coronary syndrome; LDL-C: low-density lipoprotein cholesterol; PCSK?: proprotein convertase subtilisin/kexin type 9

Superscript numbers: refer to REFERENCES
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Table 5. Consensus statements on implementation, adherence, and health system strategies.

Statement Finalised statement Level of Finalised in Level of
no. evidence round agreement
24 In cases of non-compliance, patients should be counselled on the 2b% 1 100%
risks and benefits of statins, as misinformation is a common cause
for lack of compliance.
25 Dedicated lipid adherence programmes (e.g. pharmacist-led 1a% 1 100%
interventions) should be implemented to improve
post-discharge adherence.
26 A considerable proportion of patients eligible for PCSK9 2b* 1 100%
inhibitors remain undertreated, underscoring the need for
targeted identification and intervention.
27 When cost remains a concern, it is important to select patients 2b% 1 100%
with the highest baseline risk who would gain the most from further
intensification of lipid-lowering therapy with PCSK? inhibitors.
28 A nonstatin lipid-lowering agent can be recommended for 131657 1 100%
patients already on a maximally tolerated statin who have an
LDL-C level of 270 mg/dL (1.8 mmol/L).
29 Singapore protocols similar to ACS lipid EuroPath tool should 4% 2 100%
be developed to identify optimisation opportunities and support
standardised lipid management in post-ACS patients.
30 Tracking metrics, such as high-intensity statin use at discharge, 4% 2 89%
should be used as a quality indicator.
31 A structured discharge planning programme for patients with 1b%0 1 100%
ACS can facilitate higher satisfaction and reduce
unexpected readmissions.
32 Electronic health records and clinical decision-support tools 1b¢! 1 89%

should be leveraged to prompt lipid testing and therapy optimisation.

ACS: acute coronary syndrome; LDL-C: low-density lipoprotein cholesterol; PCSK9: proprotein convertase subtilisin/kexin type 9

Superscript numbers: refer to REFERENCES

The cost of PCSK%is remains a principal constraint.
However, prioritising therapy for the highest-risk
patients is both clinically and economically rational.>
The panel was in consensus that in cost-sensitive
settings, an LDL-C level of =1.8 mmol/L can serve as
a trigger for intensification, balancing benefit and cost
impact. The broader use of PCSK9is, inclisiran, and
bempedoic acid requires consideration of real-world
constraints, including cost, reimbursement variability,
and long-term adherence to complex treatment
regimens, especially for injectables. In November
2023, the National Drug Advisory Committee listed
evolocumab for subsidy under the Medication
Assistance Fund in Singapore, aiming to increase its
prescription among eligible patients. However, audits
will be essential to determine whether this cost-
subsidy strategy has led to improved LDL-C goal
attainment.

Singapore protocols modelled on frameworks such
as ACS EuroPath can help establish best practices,
standardise algorithms, and enable clinicians to identify
optimisation opportunities at every transition of
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care.®® The panel noted that current clinical practice
guidelines lack a step-by-step ACS lipid protocol to
guide clinicians. Recognising the gap in Singapore,
the panel highlighted the need to design better tools
to suit the Singapore context. The panel recognised
that localised protocols could support consistent lipid
management, especially during acute-to-long-term
care transition.

Quality improvement initiatives should include
tracking metrics, such as the proportion of patients
discharged on high-intensity statins, as these serve as
process indicators of care quality and adherence to
guidelines.® Similarly, structured discharge planning
programmes have demonstrated efficacy in improving
patient satisfaction and reducing unplanned readmiss-
ions by ensuring continuity of care and appropriate
medication titration.®® The metrics suggested by the
panel included (1) prescription of moderate/high-
intensity statin (or documented intolerance) at
discharge and (2) LDL-C retested by 6 weeks and at
3 months. The discussion highlighted the need for
metrics that can be audited objectively. Conducting
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regular audits and providing feedback to providers
may help close the gap between research and
practice.? Integrating electronic health records (EHRs)
and clinical decision-support systems can significantly
enhance lipid management by providing real-time
alerts for lipid testing, flagging suboptimal LDL-C
values, and prompting timely intensification of
therapy.®’ Together, these tools can help close care
gaps and ensure that high-risk patients are not lost
to follow-up.

Study limitations

This study had some limitations. The literature review
relied only on PubMed with English language as a
filter, which may have resulted in the exclusion of a
few other relevant studies indexed in other databases.
The modified Delphi approach ensured systematic
refinement, but some recommendations lacked high-
quality RCT evidence, making them reliant on lower
levels of evidence. Additionally, some statements
received a proportion of “neither agree nor disagree”
responses, highlighting areas of ongoing uncertainty
that need further research.

Key insights from the discussion

The recommendations presented in this consensus
are broadly aligned with contemporary ESC/EAS and
American College of Cardiology/American Heart
Association guidance in emphasising early initiation
of high-intensity statin therapy, aggressive LDL-C
lowering, and the need for treatment intensification
in patients who do not achieve recommended targets
(Table 6).%2% The present consensus builds on this
evidence base by providing guidance on the timing
of lipid assessment (including measurement within
24 hours and reassessment at 4-6 weeks), earlier
consideration of combination therapy in patients
unlikely to achieve targets with statin monotherapy,
and explicit guidance on treatment decision-making at
hospital discharge (Fig. 2). In addition, it incorporates
implementation-oriented  considerations, including
structured follow-up, care-transition processes, and
the use of system-level tools such as auditable metrics
and EHR-supported prompts to facilitate timely
treatment intensification in routine clinical practice.
From a Singapore perspective, the panel identified
several priorities for post-ACS lipid management:

(1) Evidence-based biomarker use: Clinically action-
able data are required before hsCRP or apoB can
guide LLT titration. Currently, these biomarkers
are useful for risk assessment but are not ready
for routine, protocol-driven therapy decisions.

(2) Localised lipid pathways: Singapore would
benefit from context-aware, locally adapted lipid
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protocols specifying testing intervals, LDL-C
thresholds, and therapy escalation steps, aligned
with regional healthcare constraints.

(3) Harmonisation across care transitions: Standar-
dising care from hospital to primary care is essential
to ensure continuity and timely optimisation of
therapy.

(4) Objective, auditable metrics: Implementation
should be supported by measurable indicators,
enabling tracking, benchmarking, and quality
improvement.

(5) Granular implementation tools: Effective
operationalisation of pathways requires discharge
planning, EHR prompts, escalation algorithms,
and patient education to minimise therapeutic
inertia and close existing practice gaps.

CONCLUSION

This expert consensus underscores the critical role of
timely LLT in patients with ACS to reduce recurrent
cardiovascular events and optimise long-term
outcomes. Evidence supports early initiation of high-
intensity statins, combination therapy with ezetimibe
or PCSK9%is when indicated, and consideration of
nonstatin alternatives in statin-intolerant patients.
Special populations, including older adults, women,
and patients with FH, require tailored approaches
to maximise benefit. By synthesising the available
evidence and expert experience, these recommen-
dations provide a structured, evidence-informed frame-
work for post-ACS lipid management in Singapore.

Supplementary materials

Annex S1. ACcurate COnsensus Reporting Document
(ACCORD) guidelines.

Annex S2. Panel of experts.

Acknowledgements

The authors would like to thank BioQuest Solutions Pvt
Ltd for its editorial support.

Ethics statement

Not applicable as no study subjects were recruited. All
data were derived from expert opinion and literature
review as part of a structured Delphi consensus process.

Declaration

Amgen provided financial support exclusively for
the purpose of publication and had no role in the
conception, study design, data interpretation, or the
decision to submit this manuscript. Ru San Tan received
an honorarium for chairing meetings. Jonathan Yap
received speaker honoraria from Abbott, Biosensors,
Biotronik, Boston Scientific, Edwards, Johnson &




Singapore ACS lipid-lowering strategies—Ru San Tan et al.

Table 6. Comparison of ACS-specific lipid management guidelines with this consensus.

Domain

ESC/EAS 2025 Focused update

of 2019 guidelines

ACC/AHA
(2026 dyslipidaemia)

Present consensus
(Singapore ACS)

Overall approach

Emphasises early and
intensive lipid lowering after
ACS

Recommends high-intensity statin
with stepwise addition
of nonstatin therapy

Emphasises early lipid lowering
with consideration of timely
intensification

LDL-C targets

<55 mg/dL (1.4 mmol/L); consider

<40 mg/dL in recurrent events

<55 mg/dL for very-high-risk
ASCVD; thresholds used to
guide therapy escalation

<55 mg/dL with =50% reduction;
<40 mg/dL considered for
recurrent events

LDL-C reduction target (relative)

Recommends =50% reduction
from baseline in addition to
absolute LDL-C target

High-intensity statins defined
by =50% LDL-C reduction;
percentage reduction used to
assess treatment response

Recommends =50% reduction
from baseline in addition to
absolute LDL-C target

Initial therapy

High-intensity statin for all
patients with ACS

High-intensity statin for
all patients with ACS

High-intensity statin for
all patients with ACS

Combination therapy

Consider statin + ezetimibe
early if targets unlikely with
statin alone

Add ezetimibe and/or PCSK9
mADb if LDL-C remains above
goal despite statin

Consider early combination
therapy when statin monotherapy
is unlikely to achieve targets

PCSK9 inhibitors

Consider if targets not achieved
after initial therapy

Consider after statin if LDL-C
remains above threshold

Consider in patients not achieving
targets despite statin + ezetimibe;
may be considered at discharge
in selected patients

Timing of lipid testing

Early measurement
recommended; reassessment
at 4-6 weeks

Reassessment recommended
at 4-12 weeks

Measurement within 24 hours;
reassessment at 4-6 weeks

Treatment intensification

Encourages early intensification
based on LDL-C response

Stepwise intensification based
on LDL-C thresholds

Emphasises timely reassessment
and treatment intensification

Follow-up

Reassessment after initiation
or adjustment of therapy

Follow-up recommended
to assess LDL-C response

Early follow-up (4-6 weeks) with
further monitoring as needed

Implementation considerations

Limited discussion of
implementation strategies

Limited discussion of
implementation strategies

Includes considerations for care
pathways, follow-up processes,
and adherence

Adherence strategies

General emphasis on
adherence

General emphasis on
adherence

Highlights adherence support
and follow-up strategies

Care transitions

Not specifically detailed

Not specifically detailed

Notes the importance of
coordination across care settings

Biomarkers

Lp(a) recognised for
risk assessment

Lp(a) recommended at least
once; apoB selectively used

Lp(a) considered for risk
stratification; limited role
for hsCRP and apoB

Special populations

Addressed (e.g. elderly, FH)

Addressed (e.g. elderly, FH)

Addressed (e.g. elderly,
women, FH, polyvascular
disease)

ACC: American college of cardiology; ACS: acute coronary syndrome; AHA: American heart association; FH: familial hypercholesterolaemia;
LDL-C: low-density lipoprotein cholesterol; Lp(a): lipoprotein(a); mAb: monoclonal antibody; PCSK9: proprotein convertase subitilisin/kexin type 9
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Fig. 2. Acute coronary syndrome lipid management consensus workflow. Consensus statements (statement numbers within square brackets)
with high degrees of agreement (=75%) are condensed and mapped onto sequential epochs during a typical acute coronary syndrome event:
hospitalisation (red), early post-discharge (orange), and late post-discharge (yellow), bounded by non-linearly scaled timepoints. Non-time-specific
statements that outline the clinical justification for the workflow development in the grey box.

* High-intensity statin
if statin-naive [9]

* High-dose statin
prior to PCI [19]

* Initiate combination LLT if unlikely to achieve
LDL-C target with statin monotherapy [10]

* Consider PCSK9iif LDL-C >1.4 mmol/L
despite statin + ezetimibe [11]

Hospitalisation

Day 0 Day 1 Discharge

Measure LDL-C assay within first 24 hours [4]
Established LDL-C targets: 250% reduction & LDL-C <1.4
mmol/L [2]; <1.0 mmol/L if recurrent vascular event [3]

* Suspect FH if very high LDL-C [22]; consider PCSK9i in
heterozygous FH if inadequate LDL-C control [23]

« Develop local protocols to identify optimisation opportunities and
support standardised lipid management [29]

¢ LLTreduces CV events in patient 275 years, similar to younger [20]

* Nonstatin LLT is indicated in patients with LDL-C 21.8 mmol/L on .
maximally tolerated statin [28]

* Many patients eligible for PCSK9 inhibitors are undertreated [26]

* Where costis a concern, select patients with highest baseline risk
who gain most fromintensified LLT with PCSK9i [27]

Measure LDL-C at4-6 weeks to assess efficacy & guide intensification [5]
Achieving LDL-C target early (4-12 weeks) reduces major adverse CV events [7]
Starting PCSK9i early reduces LDL-C substantially; effects on plague phenotype

may be seen at 4-12 weeks [13] & stabilisation/regression at 12 months [12]

Early post-discharge

Month 1

* Measure Lp(a); >50 mg/dL or
>125 nmol/L is associated

with higher CV risk [18]

Late post-discharge

Month 3 Month12

* Suboptimal LDL-C control infirst 12
months increases recurrent events [6]

* Track quality metrics, e.g. post-discharge

high-intensity statin use [30]

Follow-up frequency associates with

LDL-C reduction [8]; use EHR & clinical

decision-support tools to prompt lipid

testing and optimise LLT [32]

Implement structured discharge planning [31] and lipid adherence
programme (e.g. pharmacist-led) [25]

Counsel patients on statin benefits/risks; dispel statin myths [24]

Women show lower statin adherence, often due to side effects [21]

In statin intolerance, PCSK9i [14] and/or bempedoic acid [15] may be used

CV: cardiovascular; EHR: electronic health record; LDL-C: low-density lipoprotein cholesterol; LLT: lipid-lowering therapy; PCl: percutaneous
coronary intervention; PCSK9i: proprotein convertase subtilisin/kexin type 9 inhibitor
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