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Purpose: Next-generation sequencing (NGS) has transformed molecular diagnostics and precision oncology by enabling broad
genomic profiling and informed treatment selection for non-small cell lung cancer (NSCLC). However, adoption in Southeast Asia
remains limited, particularly in public healthcare settings. This study aimed to assess the landscape of NGS testing for NSCLC in
Malaysia, identify barriers, and explore strategies clinicians use to improve patient access.

Patients and Methods: A descriptive, cross-sectional survey comprising 18 questions was distributed to clinical oncologists and
respiratory physicians across Malaysia over an eight-week period. The survey collected data on clinical experience with NGS, testing
practices, perceived barriers, and access strategies. Descriptive statistics were used for analysis, and associations between healthcare
sectors (public vs private) and NGS usage frequency were evaluated using the Chi-square test.

Results: Seventy-one clinicians participated - 67.6% clinical oncologists and 32.4% respiratory physicians. Private hospitals had the
highest NGS uptake (38.5% testing all NSCLC patients), with the lowest in Ministry of Health (MoH) institutions (8.3%) (p<0.0001).
Among oncologists, 45.8% used NGS for all or nearly all patients. For respiratory physicians, 35.3%, mainly from MoH, used it most of
the time. NGS results were more frequently available in private referrals. Most private clinicians (84.6%) rated NGS accessibility as
excellent. Key barriers included cost of testing and therapies, limited availability, long turnaround times, insufficient tissue, and unclear
guidelines. Strategies to improve access included industry-subsidized programs, insurance coverage, and clinical trial enrolment.
Conclusion: NGS adoption for NSCLC in Malaysia varies significantly across healthcare settings. Public hospitals face substantial
barriers, particularly related to cost and access to testing and therapies. Addressing these challenges will require coordinated efforts
across policy, infrastructure, clinician training, and public-private partnerships. This study offers key insights into the Malaysian NGS
landscape and supports broader access to precision oncology.
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Introduction
Non-small cell lung cancer (NSCLC) accounts for a significant proportion of lung cancer cases and encompasses three
main subtypes: adenocarcinoma, squamous cell carcinoma (SCC), and large cell carcinoma (LCC). Despite significantly
contributing to the Malaysian cancer burden,'* national data specifying the different lung cancer subtypes is limited.
A review of lung cancer research estimated that 80% of patients with lung cancer in Malaysia have NSCLC.? The
prevalence of lung adenocarcinoma has increased significantly, making it the most common subtype regardless of sex or
smoking status.”

Advances in targeted therapies have improved outcomes for advanced NSCLC, supported by biomarker testing for
epidermal growth factor receptor (EGFR) mutations, anaplastic lymphoma kinase (ALK) rearrangement, and other less
common alterations.>® EGFR mutations are estimated to occur more frequently in Asians than in the Western population
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(up to 30% vs 14%, respectively).”' While ALK rearrangements are reported in 4-5% in the Asian and non-Asian
populations, some studies suggest that up to 7% of the lung cancer population in Asia harbor the mutation.®*''™'3 In
Malaysia, ALK-positive advanced NSCLC was reported in 4.1% of 1581 NSCLC patients registered in the National
Cardiovascular and Thoracic Surgical Database.® EGFR mutations were found in up to 45.7% of NSCLC cases,>'* and
ALK rearrangements occurred in 13% of EGFR wild-type lung adenocarcinoma patients.” However, testing for

targetable mutations in Malaysia is limited by the high cost of targeted therapies,*'*

and if done, is commonly performed
using single-gene assays, polymerase chain reaction (PCR) for EGFR and fluorescence in situ hybridization (FISH) and
immunohistochemistry (IHC) for ALK.>® Single-gene testing is limited by its narrow scope, sequential workflow,
potential tissue depletion, and higher overall costs, particularly when using methods like Sanger sequencing, which
require additional assays for exon-level alterations.'>'®

Next-generation sequencing (NGS), introduced in 2005, has transformed molecular diagnostics by enabling high-
throughput, parallel sequencing in a single run.'” Compared to traditional methods, NGS is faster, more cost-effective,
and provides broader genomic insights, supporting matched targeted therapies that have improved outcomes in cancers
such as NSCLC.>* It also conserves tissue, identifies resistance mechanisms, and offers multi-panel testing that can
inform treatment selection, response prediction, and prognosis.”' >* NGS has also shown potential for early detection in
early-stage lung cancer.’

The clinical utility of NGS in NSCLC has been increasingly demonstrated across Asia. Studies from countries such as
India,”' Korea,” China,’**’ and Taiwan®® highlight its ability to identify actionable mutations and improve overall
survival through precision oncology. In Malaysia, targeted NGS panels identified actionable targets in 76.2% of solid
tumor cases, including NSCLC, with rapid turnaround times of three days.?? In Singapore, upfront NGS was shown to be
cost-effective, enabling faster access to personalised therapies in an EGFR-mutant predominant population.”® In
Malaysia, a joint consensus by the College of Pathologists, Academy of Medicine Malaysia, the Malaysian Thoracic
Society (MTS), and the Malaysian Oncological Society (MOS) recommends using multiplexed NGS panels over single-
gene tests to identify actionable mutations beyond EGFR, ALK, and ROS proto-oncogene 1 (ROS1).*°

However, despite its clinical value and endorsement, NGS uptake in Malaysia remains limited, potentially due to cost and
accessibility barriers, as the test is only available in private laboratories. This reflects a broader regional pattern where. Although
countries such as Japan and South Korea offer reimbursement for NGS in metastatic cancers, the degree of financial support
differs. In Japan, coverage is provided mainly for patients with advanced disease who have already undergone standard therapy,
with individuals contributing roughly 10-30% of the test cost and the remainder subsidized by the government according to age
and income level. In South Korea, national schemes cover about 50% for selected solid tumors when testing is performed at
diagnosis or recurrence. By comparison, uptake remains low in settings such as Thailand, Hong Kong, Malaysia, and the
Philippines, where NGS is not reimbursed and patients must bear the full out-of-pocket expense.>'

This study aims to determine the current landscape of NGS testing for NSCLC in Malaysia, ascertain major barriers in the
utilization of NGS testing, explore strategies clinicians use to improve patient access to NGS, and propose additional
initiatives to enhance accessibility. While clinicians and stakeholders have widely recognized limited uptake, no formal
studies have quantified these challenges in the Malaysian context. By addressing this gap, the study seeks to provide evidence
to guide ongoing discussions and initiatives aimed at strengthening precision oncology services for NSCLC in Malaysia, while
also offering insights that could support future national cancer control planning or reimbursement-related considerations.

Materials and Methods
This descriptive study utilized a survey to assess the clinical experience, current practices and opinions regarding NGS
testing in the management of NSCLC in Malaysia.

A survey of 18 questions was developed using Microsoft Forms to gather information on the NSCLC clinical
experience, NGS testing practices, and clinicians’ opinions on NGS. The survey targeted clinical oncologists, respiratory
physicians, and internal medicine specialists. It was distributed via the MTS, Lung Cancer Network Malaysia (LCNM),
and a professional WhatsApp group for clinical oncologists. The survey period lasted eight weeks.

To maintain respondent anonymity, demographic information was limited to the clinician’s specialty, years of
experience in their specialty, and primary place of work. The choice of primary place of work was either in the public
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sector, which comprises the Ministry of Health (MoH), Ministry of Higher Education (MoHE), or Ministry of Defense
(MoD) hospitals or private hospitals. The survey explored three main areas: clinical experience with NGS, opinions on its
utility, and strategies to overcome challenges in accessing it.

To assess clinical experience, respondents were asked about their frequency of performing NGS in the first-line
treatment settings, the proportion of referred patients presenting with completed NGS testing, and the accessibility of
NGS tests at their primary place of work. Additionally, clinicians were asked to identify the primary reasons for not
performing NGS for their patients.

Opinions on NGS were evaluated through questions on whether respondents would use NGS if cost and accessibility
were not barriers, their assessment of NGS accessibility within their practice, and the main challenges encountered in
accessing it for patients. To understand how clinicians overcame challenges in accessing NGS, respondents were asked
about strategies used, such as applying for special requests through their hospitals or patients’ insurance, utilizing
pharmaceutical industry patient access programs, or employing other methods. Clinicians were also asked to rank the
importance of multi-stakeholder collaborations in improving NGS access and identify initiatives or programs that have
enhanced NGS availability in Malaysia.

This study was approved by the Medical Research Ethics Committee (MREC) of Universiti Malaya Medical Centre
(UMMC) (MECID No. 20201115-9217) and was conducted in accordance with the principles of the Declaration of
Helsinki. The requirement for informed consent was waived by the Medical Research Ethics Committee of UMMC as
the survey was non-interventional and collected no identifiable personal data.

All survey data were created and stored on Microsoft OneDrive with restricted access limited to the study admin-
istrator. As part of the data security and confidentiality measures, the anonymized dataset was downloaded for analysis,

and all original survey responses were subsequently deleted.

Statistical Analysis

Descriptive statistical analyses were conducted using Microsoft Excel to summarize the survey responses. Results are
presented as percentages and frequencies to provide an overview of clinicians’ demographics, NGS testing practices,
opinions on accessibility, and strategies for overcoming challenges.

The Chi-square test function within Microsoft Excel was used to evaluate associations between the primary place of
work (public vs private sectors) and the frequency of NGS testing performed in the first-line setting for NSCLC patients.
Observed frequencies were tabulated into contingency tables for public (MoH and MoHE/MoD combined) and private
sectors, with testing categorized as “All (100%),” “Almost always (91-99%),” “Most of the time (50-90%),”
“Sometimes (10-49%),” “Rarely (<10%),” and “None.”

Expected frequencies were calculated assuming no association between workplace and testing frequency, using E =
(Row total x Column total) ~ Grand total. The Chi-square statistic for each cell was computed as x> = (O — E)* + E, with
the total statistic obtained by summing all contributions. The P-values were calculated using Excel’s CHISQ.TEST
(actual range, expected range) function. A significance level of 0.05 was applied because it is the standard threshold for
determining statistical significance.

Results

Respondents’ Baseline Characteristics
Table 1 summarizes the characteristics of the survey respondents. Seventy-one clinicians participated in the survey, with the
majority being clinical oncologists (67.6%). Clinical oncologists were evenly distributed between public (MoH and MoHE/
MoD, 54.1%) and private practice (45.8%), whereas most respiratory physicians were based in MoH settings (60.9%).
All respiratory physicians (n=19) from MoHE/MoD hospitals reported treating NSCLC patients, however only 78.6%
of those in MoH and only one from private hospitals treated patients with NSCLC, highlighting a distinction between
diagnostic and treatment roles of respiratory physicians in public and private practice. Conversely, all the oncologist
respondents in both settings were involved in the treatment of NSCLC.
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Table | Baseline Characteristics of Respondents

Specialisation % (N) Place of Practice % (N) | Years in Speciality % (N)
Clinical oncologists 67.6% (48) | MoH 45.8% (22) | <5 59.1% (13)
5-<10 18.2% (4)
>10 22.7% (5)
MoHE/MOD | 8.3% (4) <5 25.0% (1)
5-<10 50.0% (2)
>10 25.0% (1)
Private 45.8% (22) | <5 4.5% (1)
5-<10 22.7% (5)
>10 72.7% (16)
Respiratory physicians | 32.4% (23) | MoH 60.9% (14) | <5 42.6% (6)
5-<10 28.6% (4)
>10 28.6% (4)
MoHE/MOD | 21.7% (5) <5 0% (0)
5-<10 20.0% (1)
>10 80.0% (4)
Private 17.4% (4) <5 0% (0)
5-<10 0% (0)
>10 100% (4)

Abbreviations: MoD, Ministry of Defence; MoH, Ministry of Health; MoHE, Ministry of Higher Education; NSCLC,
non-small cell lung cancer.

NGS Testing in the First-Line Setting

The adoption of NGS testing in the first-line setting varied across healthcare sectors. Private hospitals demonstrated the
highest uptake, with 80.5% of respondents reporting that >90% of NSCLC patients received NGS testing. In contrast,
22.2% of respondents from MoHE/MoD and only 8.3% from MoH institutions reported sending >90% of their NSCLC
patients for NGS routinely (Figure 1). A statistically significant difference in NGS testing distribution between the public
and private sectors was observed (P<0.0001).

Among oncologists, 20.8% reported performing NGS testing in all NSCLC patients in the first-line setting, while
25.0% indicated testing in almost all cases. A smaller proportion (10.4%) perform NGS testing most of the time, whereas
14.6% test only sometimes. It is worth noting that almost 1/3rd (29.2%) of oncologists, all but one of whom were from
MoH hospitals, rarely or never send their patients for NGS testing.

MoH MoHE/MoD Private

28 83 11.1 38 38

222

13.9 £18

44.4

30.6 33.3

80.5

Figure | The proportion of respondents performing NGS in the first-line setting based on different healthcare settings. . All to almost all (>90%) . Most of the time
(50-90%) Sometimes (10-49%) Rarely (<10%) None (0%).
Abbreviations: MoD, Ministry of Defense; MoH, Ministry of Health; MoHE, Ministry of Higher Education; NGS, next-generation sequencing.
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Though no respiratory physicians reported sending all (100%) their NSCLC patients for NGS testing, all of them
indicated that at least a portion of their patients were tested with NGS. Among those who diagnose and treat NSCLC
(n=17), 47.1% (n=8) reported sending NGS for >50% of their patients. This included two respiratory physicians from
public hospitals reporting NGS use in >90% of cases. The remaining 52.9% (n=9), all from public hospitals, reported
sending NGS for <50% of their NSCLC patients. Among those who only diagnose NSCLC (n=6), respiratory physicians
from private hospitals (n=2) reported sending NGS in >90% of their cases whereas the remaining four physicians from
public hospitals reported NGS usage in <50% of their patients.

These findings suggest higher overall adoption of NGS testing among oncologists compared to respiratory physicians,
with oncologists were more likely to conduct NGS testing in a larger proportion of their patients. However, barriers to
universal adoption remain, as 60.6% of the respondents across both specialties still perform testing infrequently or not at all.

Referrals with NGS Testing

The availability of NGS test results in patient referrals varied across healthcare settings, with referrals to MoH facilities
least likely to include prior NGS testing. Two-thirds (66.7%) of MoH respondents reported that NGS results were rarely
available, while 16.7% indicated that it was available sometimes. Only a small fraction (2.8-5.6%) received referrals
with NGS results most of the time, almost always, or all the time, highlighting the limited integration of NGS in referrals
to MoH hospitals.

In MoHE/MoD institutions, referrals with NGS results were slightly more common, though 55.6% of respondents still
reported receiving them rarely. A third (33.3%) noted NGS was available sometimes, and 11.1% reported that referrals
had NGS results most of the time.

Among private hospital respondents, 38.5% rarely received referrals with NGS results, 34.6% received them some-
times, and 15.4% received them most of the time. Although higher than in public institutions, this pattern reflects the
overall low rates of NGS testing at referring centers.

NGS Accessibility by Different Healthcare Settings

NGS accessibility varied across healthcare settings, with private hospitals reporting the highest access, followed by
MoHE/MoD institutions, while MoH facilities faced the greatest challenges (Figure 2). Most respondents from private
hospitals (84.6%) rated NGS accessibility as excellent. In contrast, respondents from MoHE/MoD and MoH hospitals
generally indicated lower levels of accessibility. These differences underscore the disparity in NGS availability between

the public and private sectors, with private hospitals demonstrating the most consistent access to testing.

MoH MoHE/MoD Private
3.8
115
25.0 22.2 22.2
55.6
22.2
84.6
52.8

Figure 2 The proportion of respondents indicating the level of NGS accessibility based on different healthcare settings. Excellent Fair C] Poor.
Abbreviations: MoD, Ministry of Defense; MoH, Ministry of Health; MoHE, Ministry of Higher Education; NGS, next-generation sequencing.
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Barriers to NGS Testing
Cost emerged as the most frequently reported barrier to NGS testing, with 36 respondents identifying the price of the test
itself and 33 citing the expense of targeted treatments. Additionally, 10 respondents noted that NGS was unavailable at
their institutions, particularly within MoH facilities, while five highlighted limited access to clinical trials offering NGS
as a challenge.

Open-text responses highlighted additional challenges, including long turnaround times of NGS, limited tissue
availability after prior multiple IHC stains, and a lack of clear testing guidelines.

Overcoming NGS Accessibility Challenges

Respondents reported various strategies to improve NGS access. In MoH and MoHE/MoD institutions, industry-subsidized
access programs were most commonly used, often combined with hospital or insurance support. In private hospitals, access
was more flexible and evenly distributed across industry-driven, insurance, and hospital-supported mechanisms.

Discussion

The Malaysian healthcare system is divided into public (MoH, MoHE and MoD hospitals) and private sectors, with
public hospitals bearing a significantly higher patient load.*> For every patient admitted to a private hospital, two are
admitted to public hospitals, while for every outpatient visit in the private sector, approximately 16 patients are seen in
public healthcare facilities.”” The government heavily subsidizes public healthcare that typically caters for the lower
socioeconomic status and rural populations,®® whereas private sector patients, who are typically from the mid-to-high
socioeconomic status, rely on out-of-pocket (OOP) payments or insurance reimbursement. However, with only six MoH
oncology centers and four MoHE hospitals catering to the majority of cancer patients, resource limitations in infra-
structure, workforce, and funding pose significant challenges.>* These structural differences provide context for the
observed differences in NGS access between public and private institutions.

Most studies on NGS adoption and its barriers have centered on Western countries or East Asian settings such as
China, Japan, and South Korea.*>” Research remains limited in Southeast Asia, including Malaysia, reflecting the
region’s ongoing development in NGS implementation. While local studies have demonstrated the efficacy of NGS in
identifying actionable mutations,* this is the first to assess variations in NGS use across Malaysian healthcare settings
and to identify specific barriers to its adoption. These findings are consistent with real-world Malaysian data, which show
that first-line diagnostics continue to rely primarily on PCR for EGFR and FISH or IHC for ALK, rather than NGS.*'*
Both studies cited cost as the main obstacle to broader NGS adoption. MoH and MoHE hospitals currently do not offer
in-house NGS testing, however, in Universiti Malaya Medical Centre, NGS is only available through off-site private
laboratory services that are partially sponsored by industry.

Our study revealed clear differences in NGS adoption across healthcare settings. Private hospitals reported the highest
levels of routine first-line NGS use, while MoH institutions demonstrated the lowest, with MoHE/MoD hospitals
showing moderate uptake. Findings from international studies are consistent with these results. A 2017 US survey
found that three-quarters of clinicians using NGS to guide treatment decisions were affiliated with academic
institutions,® which aligns with our findings that NGS use was more common in academic settings (MoHE/MoD
hospitals). Although access in the private setting was generally highest, many referrals to private clinicians arrived
without prior NGS results. This reflects low testing rates at referring institutions, rather than restricted availability within
the private setting, highlighting broader upstream gaps in NGS use. Studies from Asia examining NGS adoption across
public, private, and academic healthcare sectors are lacking. By addressing this gap, our study provides new insights into
how healthcare settings influence NGS utilization, particularly highlighting higher adoption in private institutions where
insurance funding is more accessible.

There is no doubt that NGS adoption is the way forward as evidence suggests comprehensive molecular profiling
enables more accurate treatment decisions and improved outcomes. Studies have shown that patients receiving NGS-
guided targeted therapies have significantly better outcomes, with median overall survival (OS) of 18.3 months versus
14.1 months,*® and progression-free survival (PFS) of 19.4 months compared to 6.4 months.>* However, real-world data
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from Malaysia underscore the difficulty in achieving comparable outcomes, with How et al (2022)'* reporting that the
high cost of targeted therapies, often unaffordable for patients, has hindered wider adoption of NGS.
Moreover, the continued reliance on sequential single-gene testing in Malaysia may further delay time-to-treatment.

Consistent with global findings highlighting the inefficiencies of stepwise testing,”’

a Malaysian real-world study
reported that delays in ALK testing due to sequential workflows led to missed treatment opportunities, reinforcing the
need for multiplex approaches such as NGS.® These delays are particularly critical in aggressive cancers like NSCLC,
where timely treatment can significantly influence outcomes.

In addition to causing delays, PCR-based testing may miss actionable mutations. Studies have shown that up to 11.3%
of EGFR mutations, such as exon 20 insertions, can go undetected with PCR.** NGS not only addresses this gap but has
also identified driver mutations in nearly 40% of patients initially classified as EGFR/ALK wild-type. For the reasons
above, 59% of patients receive broad-panel NGS compared to 31% undergoing single-gene testing in the United States of
America (USA),?” supporting the case for adopting NGS in the first-line setting. This proportion is likely much lower in
Southeast Asia.

Barriers that shape NGS uptake include clinician hesitancy to test, restrictive testing guidelines, and high testing
costs.*! Our findings confirmed that cost was the most common barrier, with testing and treatment expenses frequently
cited. Additionally, NGS availability was limited in several institutions, particularly within MoH facilities. Testing rates
are not always aligned with treatment accessibility. For example, despite South Korea reporting high EGFR testing rates
approximately 25% of NSCLC patients were not prescribed tyrosine kinase inhibitors (TKIs).** Public institutions face
significant obstacles to NGS implementation, including infrastructure constraints and prolonged turnaround times, issues
also raised by respondents in our study, especially those from high-volume MoH hospitals. Similar delays have been
reported in other resource-limited settings.*’

Insufficient tissue samples are another critical limitation, particularly in NSCLC, where low tumor cellularity and
evolving biopsy techniques, such as endobronchial ultrasound, often yield inadequate specimens. Studies estimate that up
to 20% of cases may not be suitable for NGS.?*** This challenge was also reflected in our study, where concerns about
tissue adequacy, sometimes caused by previous multiple IHC stains, were noted. A retrospective study done in the USA
likewise identified limited tissue availability as a major barrier.*’

Even when NGS is available, integrating genomic findings into clinical practice can be difficult, particularly when
corresponding targeted therapies are unaffordable or unavailable.*’ This issue was evident in our data, with some
clinicians hesitating to order NGS due to treatment access limitations, especially in public hospitals. These observations
are supported by Malaysian real-world data indicating similar clinician concerns.®

While targeted therapies remain costly, these drugs could still be innovatively delivered in resource-limited real world
settings, offering a potential approach to managing costs without compromising efficacy.*®*” Additionally, similar
studies are needed for other targeted therapies, such as those directed at B-Raf proto-oncogene (BRAF) and Kirsten
rat sarcoma virus (KRAS) mutations, to explore cost-reduction strategies, particularly in developing countries, since the
value of NGS is limited if patients cannot afford the corresponding treatments.

Improving NGS accessibility requires multifaceted efforts. Our respondents described using industry-subsidized
access programs, insurance support, and hospital funding to offset costs, with private hospitals benefiting from more
flexible access mechanisms. Expanding clinical trial enrolment was seen as another potential solution, though only a few
respondents currently used this pathway. In the USA, 25% of oncologists referred patients to academic centers or trial
networks for molecular testing.*> Limited-panel testing also provides a pragmatic alternative when broader profiling is
not feasible. Increasing clinician awareness of these options is critical for optimizing molecular testing use. Public-
private partnerships like the lung cancer screening collaborations involving pharmaceutical partners, Lung Cancer
Network Malaysia (LCNM), and Qure.ai could serve as scalable models for future NGS expansion.*®

Institutional support is equally essential, where oncologists have highlighted the importance of robust frameworks and
resources for integrating genomic data into practice.>’** National cancer genomic registries could help identify clinically
significant variant patterns and improve targeted therapy use while attracting industry-sponsored trials. Including
NSCLC-targeted therapies in the WHO Essential Medicines List, as has been done for some breast cancer treatments,

could further improve affordability and testing uptake.***?
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The Malaysian National Strategic Plan for Cancer Control (2021-2025) aligns with many of these stakeholder-driven
recommendations to advance precision oncology.®* It outlines priorities such as integrating molecular diagnostics,
expanding targeted therapy access, and personalizing cancer treatment based on biomolecular profiles. Strengthening
clinical trial participation and promoting research into companion diagnostic biomarkers are core to the strategic plan’s
vision. These findings can help inform policy by highlighting gaps in molecular testing access, while future work
incorporating patient outcomes and cost-effectiveness analyses would further support policy and resource planning.

Limitations

This study has several limitations. As recruitment was carried out mainly through professional societies and WhatsApp
groups, the sample may lean towards clinicians who are more connected to academic circles or private sector networks,
which could result in limited representation of practitioners working in rural or resource-constrained settings. In addition,
all findings reflect clinicians’ own reports rather than institutional records, which may affect the accuracy of the reported
practices. As a Malaysia-focused survey, applicability to other settings may be limited. While key barriers to NGS adoption
were identified, operational and logistical challenges in public healthcare were not explored in depth, and the study did not
assess the direct impact on patient outcomes. More extensive statistical analyses, such as regression modelling, were not
performed because the study was not powered for this and such analyses were beyond its intended scope. Nonetheless, it
offers valuable insights into the NGS landscape in Malaysia and highlights areas for improving access and adoption.

Conclusion

This study highlights significant disparities in NGS adoption for NSCLC across Malaysian healthcare settings, with public
hospitals reporting limited uptake primarily due to testing costs and restricted access to targeted therapies. The continued use
of single-gene testing and low rebiopsy rates further restricts the timely initiation of targeted treatments in first- or second-line
settings. Overcoming these challenges will require coordinated efforts across policy, infrastructure, and research, supported by
public-private partnerships between government and industry. Better NGS access may enhance identification of actionable
mutations, expand clinical trial opportunities, and improve treatment outcomes. More detailed statistical modelling was not
performed as the study was not powered for such analyses and they were beyond its intended scope. Further research
incorporating patient outcomes or cost-effectiveness could help inform future policy decisions.
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