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Advancing breast cancer and lung cancer screening:

Expert perspectives to advance programmes in Singapore
Clive Tan"?3® MBBS, Ern Yu Tan3*> MBBS, Geak Poh Tan® MBChB, Ravindran Kanesvaran’” MD

ABSTRACT

Introduction: The high prevalence and mortality rates of
breast cancer and lung cancer in Singapore necessitate
robust screening programmes to enable early detection
and intervention for improved patient outcomes, yet
2024 uptake and coverage remain suboptimal. This
narrative review synthesises expert perspectives from a
recent roundtable discussion and proposes strategies
to advance breast cancer and lung cancer screening
programmes.

Method: A 2024 roundtable convened clinical
practitioners, health policymakers, researchers and
patient advocates discussed current challenges and
opportunities for improving cancer screening in
Singapore. Perspectives and insights were analysed to
identify themes related to existing programme gaps,
opportunities for innovation and implementation
challenges.

Discussion: Singapore’s national breast cancer screening
programme has been in place for over 2 decades, yet
screening uptake remains suboptimal. A national lung
cancer screening programme, in contrast, is still in its
early stages of implementation. Regardless, employment
of risk stratification approaches that integrate genetic,
demographic and lifestyle factors could enhance
screening effectiveness by identifying high-risk indivi-
duals, while also taking local epidemiological trends into
consideration. Integration of digital health technologies,
artificial intelligence and behavioural change models
can enhance cancer screening uptake and accuracy to
overcome barriers such as low awareness, cultural beliefs
and socioeconomic factors that contribute to low
participation rates.

Conclusion: Key recommendations include enhancing
public awareness, refining screening guidelines,
expanding access and applying innovative technologies.
A coordinated effort among stakeholders is crucial to
continually assess and enhance screening programmes
to narrow the practice-policy gap and ultimately reduce
breast cancer and lung cancer burden in Singapore.
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CLINICAL IMPACT

What is New

e This narrative review highlights the breast cancer and
lung cancer burden in Singapore and underscores
the need for improved uptake and coverage for
cancer screening programmes.

e Strategies are proposed to improve cancer screening
programmes.

Clinical Implications

® Risk stratification approaches and the adoption
of innovative technology in screening protocols
are strategies to improve screening coverage and
diagnostic accuracy.

e Coordinated efforts beyond the clinic are necessary
to improve public perception and acceptance of
cancer screening programmes.

INTRODUCTION

The high disease burden of both breast cancer
and lung cancer in Singapore has necessitated the
rapid evolution and advancement of breast and lung
health management in Singapore.” A 2024 roundtable
in Singapore brought together clinical practitioners,
health policymakers, researchers and patient advocates
to discuss the current landscape of breast cancer and
lung cancer in Singapore, identify unmet needs and put
forward strategies to address these gaps.? A key topic
of discussion was the current state of cancer screening
programmes in Singapore, alongside potential
technologies and approaches to advance these
programmes. Cancer screening programmes serve to
enable early cancer detection and treatment, which
has been associated with significant improvements in
survival, reductions in morbidity and amelioration of
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disease burdens for breast cancer and lung cancer.?
However, the importance of screening needs to be
continually publicised and emphasised at the societal
level, otherwise screening rates can decline over time.
This is seen in the case of cervical cancer screening
in Singapore, where there was an alarming decline in
cervical cancer screening rates from 57.9% in 2007
to 43.1% in 2022.* Furthermore, when there is better
understanding of certain barriers to cervical cancer
screening such as fear and discomfort, new approaches
such as self-sampling can be adopted, which can offer
new ways to improve the acceptability and uptake of
these screening tests.”

Comparing across various cancer screening program-
mes in Singapore, the national breast cancer screening
programme was established over 2 decades ago,
while a national screening programme for lung cancer
is still in nascent stages of implementation.®’ Regardless
of when a screening programme is established, tech-
nological and research advancements should be
continually assessed for application to screening
programmes to improve patient outcomes and overall
population health. This review aims to summarise
expert perspectives that were discussed, bring
together relevant insights to help shape a framework
to facilitate screening coverage and uptake, improve
access and advance cancer screening programmes
for earlier detection of breast cancer and lung cancer
in Singapore.

METHOD

The roundtable was held in October 2024 and
convened clinical practitioners, health policymakers,
researchers and patient advocates discussed current
challenges and opportunities for improving cancer
screening in Singapore. Perspectives and insights
were analysed to identify themes related to existing
programme gaps, opportunities for innovation and
implementation challenges.

RESULTS

Breast cancer screening in Singapore

In Singapore, the age-standardised incidence rate
(ASIR) for breast cancer has risen from 20.1/100,000
population in 1968-1972 to 76.2/100,000 population
in 2018-2022, with approximately 25% of breast
cancer diagnoses in younger women under 50 years
of age as of 2018-2022.% Similarly, the age-standar-
dised mortality rates (ASMR) reported for breast
cancer in Singapore has also increased from
5.7/100,000 population to 11.6/100,000 population.?
While diagnoses at advanced stage Ill or later breast
cancer has remained constant, an increase in the
incidence in ductal carcinoma in situ and stage |
breast cancer cases has been observed over the past
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decade, with 58% of breast cancer diagnoses being in
stage 1.8

In 2002, the national breast cancer screening
programme was started to enable early detection of
breast cancer to reduce mortality. Current screening
guidelines recommend breast cancer screening
starting at 50 years of age, with screening recom-
mended for women 40-49 years at physician’s
discretion, dependent on an individual’s risk-factor
profile.” With the rising and significant proportion
(20.1%) of breast cancer diagnoses in younger women
40-49 years, current screening programmes may
overlook this high-risk population, as genetic risk
factors are typically not tested for.8?

Since the inception of the national breast cancer
screening programme, screening rates have improved
from 29.7% before 2002 to 39.6% in 2010'%; however,
current local screening programmes for breast cancer
have stagnated and report low screening rates of
about 40% in 2019, which is much lower than in other
high-income countries, with screening rates of 72% in
New Zealand, 75% in both Norway and the United
Kingdom, and 90% in Sweden."" In multicultural
Singapore, Malay ethnicity and low socioeconomic
status have been significantly associated with poorer
cancer screening uptake,’? presenting unique challen-
ges in screening relating to Singapore’s ethnic and
cultural diversity. The Singapore Breast Cancer
Cohort, established in 2010 as an ongoing multi-
ethnic cohort study, aims to help better evaluate the
phenotypic and genetic risk factors for breast cancer
in Singapore, so that more people who are at
higher risk of breast cancer are identified and better
informed to take the necessary precautionary and
early screening measures."

Low awareness, misconceptions about personal risk
factors and poor understanding of screening eligibility
have been cited as contributors to lower screening
uptake.”” As many people in Singapore are time-poor,
the time required for screening, alongside their low
perceived susceptibility to breast cancer also serve
as barriers to preventive care.''

Lung cancer screening in Singapore

With lung cancer remaining a leading cause of
mortality worldwide, its late diagnosis has been iden-
tified as a contributing factor to high mortality rates
and poor patient outcomes.’®’” Although the
decreasing trend of ASIR for lung cancer in men in
Singapore has been encouraging, at 30.0/100,000
population in 2018-2022, many of the patients
diagnosed with lung cancer are diagnosed at advan-
ced stages of the disease, with 60% of diagnoses
at stage V.2 The ASMR for lung cancer in men in
Singapore was 20.1/100,000 population in the
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same period, with one of the lowest survival rates
of 21.9% among common cancers in Singapore.?
Similar to men, the ASIR and ASMR of lung cancers
in women have gradually declined over the past
decade.® However, there is a notable increase in lung
cancers among female non-smokers (60-80% of all
female lung cancers) and most cases were diagnosed
at late stages (70.5%)."%2'" The unique epidemiology
of lung cancer in Singapore, where there are trends
of rising cases of lung cancer in female non-smokers,
and the relatively higher rates of lung cancer being
first diagnosed at the late stages, may warrant
targeted risk-based lung cancer screening guidelines
and recommendations that take into account
Singapore data and trends.

The current lung cancer screening guidelines
adopted both in Singapore and globally recommend
lung cancer screening in individuals aged 50-80
years with a 20 pack-year smoking history, and who
currently smoke or have quit in the past 15 years.?
However, a local study showed that implementation
of these criteria in Singapore could miss about 42%
of lung cancer patients, as the criteria do not account
for risk factors associated with females and/or
never-smokers.?’

With a national lung cancer screening programme
in its nascent stages of implementation, updates to
screening eligibility criteria are necessary to reflect
local disease epidemiology and improve sensitivity of
the programme in identifying those with high-risk.% In
addition, the use of low-dose computed tomography
(LDCT) scans to enable earlier diagnosis has been
recommended for lung cancer screening, and should
be considered when a national lung cancer screening
programme is established.”?®> Nevertheless,
LDCT is unable to reliably differentiate between
malignant nodules from incidental tuberculosis
findings, which may necessitate additional testing to
confirm a diagnosis alongside additional psychological
and cost implications.?* While systematic reviews have
showed cost-effectiveness of lung cancer screening
with LDCT, further evaluation on the impact and
feasibility of a national screening programme is
needed, to take into account Singapore’s healthcare
landscape, infrastructure readiness and funding model,
especially when planning to screen more people in the
higher risk groups and subpopulations.?*#

Risk stratification approach for cancer screening

The changing epidemiological trends of both breast
cancer and lung cancer highlight the need for more
precision and higher resolution in identifying those
at high risk of cancer for targeted screening. A risk
stratification approach would enable the conside-
ration of multiple genetic, demographic and beha-
vioural risk factors to assign cancer risk, and identify
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those who are at high cancer risk. With growing
understanding on genetic risk factors and hereditary
components for breast cancer and lung cancer,
there is strong evidence to employ a risk-based
stratified approach for breast cancer and lung cancer
screening, ensuring coverage of populations that are
under-represented, at high risk and unique to the
epidemiology of Singapore.?¢?* A wider and risk-based
cancer screening approach would mean higher rates
of detection of cancer at the earlier stages, where
treatment is less costly and survival rates are better, to
reduce the overall cancer burden in Singapore.

Risk stratification for breast cancer

In breast cancer, a risk stratification approach that
considers ethnic background and other polygenic
factors, alongside traditional risk factors such as age
and family history, would enable more precise
identification of those at high risk of breast cancer over
age-based screening criteria.?¢?” Breast cancer risk
varies across ethnicities in Singapore, with the Malay
population in Singapore being at higher risk compared
to the other populations.” Breast cancer in Malay
women typically presents at a younger age, at more
advanced stages and with more aggressive tumour
biology.*>*? More specifically, mutations in the breast
cancer genes (BRCA) have been established to confer
significantly higher oncogenic risk for breast cancer.?’
Although BRCA testing is internationally recognised,
uptake of BRCA testing is still low in Singapore,
even when recommended to patients based on their
risk profiles.®

Risk stratification for lung cancer

Emerging evidence indicate family history of lung
cancer as being a significant risk factor for lung cancer
in Asian populations.* In addition, oncogenic factors,
such as epidermal growth factor receptor gene (EGFR)
mutations, have been found to have a major role
in the pathogenesis of lung cancer in females and
never-smokers, a seemingly unique phenomenon in
Asia.?®27% Family history, alongside genetic factors,
should be considered when determining risk of lung
cancer to ensure that this high-risk population is
identified for screening. Using a risk stratification
approach would also help guide conversations and
promote understanding of cancer risk, and in turn
facilitate screening acceptance.®

Integrating digital health for improved detection
and care

In today’s digitised and data-rich society, risk
stratification in the screening for breast cancer and
lung cancer is more feasible than before and would,
at the same time, enable more convenient and robust
data collection across the population.*” Using artificial
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intelligence, models may be trained on this population
health dataset to identify high-risk patients and
provide personalised health and screening advice
to facilitate screening adherence and uptake.®% A
comprehensive population health dataset would also
allow timely and informed formulation of public health
policies, cancer screening protocols and healthcare
resource allocation to improve access of high-risk
populations to screening programmes.

In diagnostic radiology, machine learning-based
radiomics may augment LDCT for better detection of
small nodules, which will aid radiologists and patients
in the earlier detection of lung cancer.®® However,
members of the roundtable acknowledge that
optimisation is still required on the interpretation of
small and subsolid nodules to differentiate between
early cancer and tuberculosis, and as technology
evolves, this will be less of an issue over time.*°

Behavioural health science in promoting preventive
care

Identification of high-risk populations, improvement of
screening protocols and increased subsidised cancer
screening do not automatically lead to increased
uptake in screening.*’ A deeper understanding of
the underlying factors that drive compliance and
application towards effecting health behavioural
changes is necessary to lead reductions in certain
behaviours, increase compliance to cancer screening
guidelines and drive improvement in screening uptake
rates.*? The use of behavioural change models to
encourage preventive care seeking behaviours should
be leveraged, as it has been shown to ameliorate the
uptake of cancer screening.* Motivational interviewing
by healthcare professionals has been shown to be
helpful in engaging with patients more meaningfully
in their decision-making for cancer screening, ensuring
awareness and understanding of the importance and
value of cancer screening.*

The cost of screening and genetic testing, lack of
perceived value, and spiritual and religious beliefs
have been cited as barriers to both routine breast
cancer screening and BRCA testing in Singapore.’ 3345
Raising public awareness of risk factors for breast
cancer and lung cancer is crucial for patients to better
understand their cancer risk and the importance of
cancer screening, so as to facilitate discussions on
cancer screening with their physician.* For lung health,
public awareness campaigns should focus on smoking
cessation, mitigating risk factors that affect lung health
and improving awareness of comorbidities associated
with lung cancer development, such as chronic
obstructive pulmonary disorder.* These lung cancer
campaigns should of course target smokers and ex-
smokers, providing a platform that encourages them
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to reduce their risk factors, seek preventive care and
participate in general health screening programmes.

Community activities also play a role in raising
awareness and improving cancer screening uptake.
Patient- and community-led initiatives, such as the
Mammo-bus, a mobile mammography unit, can drive
engagement and participation in community breast
cancer screening programmes.’’ In Singapore, the
Lung Cancer Consortium was established to unify
clinical, research and community efforts, bringing
together programmes such as “I Quit” by the Health
Promotion Board and other awareness campaigns to
combat tobacco use.

DISCUSSION

It is normal that practice runs ahead of policy—what
differentiates an exceptional healthcare system from a
good one is its ability to keep the practice-policy gap
as small as possible. This ensures that the healthcare
system is able to push evidence synthesis to be as
near the edge as possible, while ramping up health
technology assessments to keep up with the latest
science, technology and evidence; so that health
policy keeps pace with the rate of change in clinical
practice.

Successful cancer screening programmes require
concerted national efforts with support from across
clinical practitioners, researchers and health policy-
makers. Overall, the key priorities for cancer screening
programmes in Singapore are to improve screening
uptake, to improve screening coverage for at-risk
populations, to detect cancer earlier and at earlier
stages, and to provide patients with timely medical
advice and treatment. For breast cancer, one of the
key thrusts is to support research to better understand
the attitudes and behaviours towards breast cancer
screening, and discern effective strategies to change
behaviours and improve screening uptake. Another
focus should be on updating breast cancer screening
guidelines to include more definitive guidance
on screening in those aged 40-49 years of age,
employing a risk stratification approach to improve
coverage and access to screening for those at risk.

For lung cancer, policy and practice updates should
focus on the implementation of a risk-based national
screening programme. This requires development
of an evidence-based protocol for lung cancer
screening, which includes updates to the screening
criteria in a way that is progressive and offers flexibility
to account for unique phenotypes that present in
Asia, while also using LDCT as a screening tool. Further
research is required on the use of artificial intelligence
to improve specificity of LDCT in identifying lung
cancer, as well as to investigate cost and resource
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implications with employing LDCT in a national lung
cancer screening programme.

To evaluate the effectiveness and impact of
population- and risk-based cancer screening program-
mes, experts from the roundtable had suggested
several metrics to be measured and tracked (Table
1), which can be used for assessing against set
benchmarks and targets. Setting of targets and
benchmarks should be policy- and evidence-based,
and done in close consultation with clinicians,
researchers and policymakers.

CONCLUSION

The expert roundtable discussions provided insights
on gaps in current screening programmes for both
breast cancer and lung cancer and helped put forth
strategies to bridge these gaps, facilitate earlier
detection and reduce morbidity of cancer in Singapore
(Fig. 1). These strategies include integration of a risk
stratification approach that would underpin cancer
screening criteria to improve screening coverage
in under-represented, high-risk populations; the
adoption of new technologies to enhance diagnostic

Table 1. Proposed metrics to evaluate performance of cancer screening programmes.

Proposed metric

Objective Relevant screening programme

Screening recommendation rates

Assess identification of at-risk populations

Screening uptake rates

Assess screening participation

Equity of access to screening

Assess screening coverage

Breast cancer

Screening interval adherence and follow-up timelines

Diagnostic accuracy

Patient experience

Lung cancer

Assess screening protocols

Cost effectiveness

Assess economic impact of new technologies

Lung cancer

Fig. 1. Proposed strategies for advancing breast cancer and lung cancer screening programmes in Singapore.

Community Patient

i1

I O S N

Priority * Increase awareness of * Improve identification of
screening under-represented at-risk
¢ Improve screening populations
acceptance * Improve screening uptake
Strategies * Community- and patient-led  + Risk stratification

activities Leverage behavioural

change models

Behavioural health science
research to improve
screening acceptance and
uptake

Update screening guidelines
to include genetic, ethnic
and polygenic factors in
cancer risk evaluation

Breast cancer + Mobile mammography units
Public awareness campaigns
on risk factors for breast
cancer and the role of

genetic testing

.

Implement risk-based
screening programme to
include family history,
genetic risk factors in cancer
risk evaluation

Include more women in lung
cancer screening

* Public awareness campaigns
on smoking cessation and
other risk factors for lung
cancer

Lung cancer

.
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Screening

Improve diagnostic accuracy

* Surveillance, assessment and

adoption of new
technologies

Nil

* Adoption of low-dose

computed tomography
(LDCT) scanning

Research costs and resource
utilisation with LDCT
employment
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accuracy of screening protocols; and change
behaviour strategies to improve acceptance, normalise
evidence-based cancer screening and improve
participation rates. Acknowledging that utilisation of
these strategies to inform and update health policies
requires time, investment and training. Changes
in screening programmes, thresholds for cancer
screening and the use of new technology should be
evidence-based and take into consideration Singapore
data and epidemiological trends, cultural sensitivities,
and healthcare system capacity and complexities.
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