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Globally, two million new cases of lung cancer are diagnosed 
annually with approximately 1.8 million deaths each year. 
Over 60% of all cases and mortality occurs in Asia with a 
preponderance of non-small cell lung cancer (NSCLC), 
predominantly adenocarcinoma. In Malaysia, lung cancer is 
the second most common male cancer, marginally surpassed 
by colorectal malignancy with an age-standardised incidence 
rate (ASR) of 13.2 per 100,000 of the population and accounts 
for 15% of all cancers in men. It is the leading cause of 
cancer-related mortality. In women, it is the fourth most 
common cancer (ASR of 5.9 per 100,000) but only breast 
cancer is more fatal.1 In Malaysia overall 5-year relative 
survival for lung cancer across all stages is only 11%, largely 
driven by late stage diagnosis in the vast majority of victims 
with almost 95% of cases detected in stage III or IV.1,2 The 
treatment and prognosis for NSCLC is very stage dependant. 
Early stage NSCLC has a 5-year survival of 70-90%. In 
contrast, survival for advanced or late stage disease is 
approximately 5-10%.3 Despite tremendous recent advances 
in the treatment landscape for NSCLC including bespoke 
oral-targeted therapies (tyrosine kinase inhibitors) for 
tumours with actionable driver mutations (e.g. epidermal 
growth factor receptor, EGFR), the emergence of antibody 
drug conjugates and systemic immunotherapies with 
potentially game-changing pathological tumour regression 
in patients with a high PDL-1 expression, locally advanced 
(stage III) and metastatic (stage IV) NSCLC presently, 
remains incurable.  
 
Detection of early-stage lung cancer remains elusive and 
challenging as many are asymptomatic or have mild non-
specific symptoms. Several landmark randomised trials4,5 

have demonstrated unequivocal benefit of low-dose 
computed tomography (LDCT) screening in terms of a risk 
reduction in lung cancer-specific mortality, largely driven by 
impactful stage shift with detection of more early-stage 
tumours, which can be treated with a curative intent and 
more cost-effectively. These trials however have 
understandably focused on high-risk groups defined by a 
significant tobacco history.  
 
The demographics and tumour biology of lung cancer in Asia 
is different from the West with an alarming rise in the 
incidence of lung cancer amongst non or never smokers, 
mainly women. The smoking prevalence in Malaysian adults 
is approximately 43% and <2% for men and women 
respectively, but the use of e-cigarettes and vapes amongst 
adolescents is on the rise.6,7 The long-term health implications 

of the latter remain unknown. Over 90% of male lung cancer 
victims here have a smoking history. Conversely, at least 60% 
of Malaysian women diagnosed with lung cancer are never 
smokers.8 Put simply, lung cancer is no longer a male 
smokers disease. It has been suggested that women may be 
more susceptible to cigarette smoke or air pollution, perhaps 
due to hormonal differences including differing immune 
response but compelling data to support this is lacking. 
Exposure to second-hand smoke, air pollution including the 
annual transboundary haze, indoor high temperature wok-
frying, chronic lung diseases like chronic obstructive 
pulmonary disease (COPD) and pulmonary infections 
including tuberculosis and possibly even COVID-19, may all 
increase the risk of a future lung cancer in the non-smoker. 
Chronic cumulative exposure to pollutants (PM 2.5) is 
thought to trigger an interleukin-mediated inflammatory 
process at a cellular level that ‘activates’ pre-existing 
dormant cancer-causing genes (e.g., EGFR) in genetically 
susceptible individuals.9 EGFR is a glycoprotein involved in 
cell proliferation and apoptosis. The prevalence of EGFR 
mutations in NSCLC in Asia (40-55%) is considerably higher 
than in the West (15-25%).8 This genetic predisposition is 
supported by data from Taiwan which demonstrated that a 
family history of lung cancer is a significant risk factor in 
never smokers. The risk is incremental, as the more first-
degree relatives one has with lung cancer, the higher the risk. 
The TALENT study confirmed the effectiveness of LDCT 
screening in a pre-defined, never-smoker high-risk 
population with an impressive early lung cancer detection 
rate of 2.6%, superior to both the NLST (1.1%) and NELSON 
(0.9%) data.10 A rigid adherence to existing Western derived 
screening criteria of high risk populations based on a tobacco 
history only, will be erroneous as it excludes a sizeable 
subgroup of at-risk non-smokers, mainly Asian females with 
a family history of the disease.  
 
Despite being a dominant cancer with a high burden of late 
stage presentation and the leading cause of cancer-related 
mortality here, Malaysia does not have a national lung 
cancer screening programme, yet.11 Currently, screening is 
opportunistic and conducted ad hoc, mostly in the private 
sector. Barriers to screening for lung cancer include poor 
awareness, fear of a cancer diagnosis, stigma, traditional 
cultural beliefs including fatalism, overdiagnosis, concerns of 
radiation exposure and financial cost due to low insurance 
penetration and lack of reimbursement. A previous privately 
funded pilot screening project (PEARL study) initiated by lung 
specialists here utilising LDCT was terminated prematurely 
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due to poor enrolment due to a combination of poor 
awareness and reticence of smokers to be screened.12 More 
recently, Lung Cancer Network Malaysia (LCNM) pioneered a 
community-level screening project with deep learning 
artificial intelligence (AI) algorithm enabled-chest 
radiography (CXR) imaging of over 10,000 individuals which 
demonstrated a diagnostic rate of approximately 2.5 % for 
detection of an indeterminate pulmonary nodule which may 
represent possible early stage NSCLC.13 However, despite 
provision of free scans and patient navigators to guide 
individuals with suspicious CXRs through the screening 
process, uptake for the subsequent definitive LDCT was 
similarly poor, perhaps in part due to the fact that much of 
the screening was done during the COVID pandemic.  
 
The alarming rise in lung cancer in non-smokers mandates 
serious consideration for screening of high risk non-smokers. 
This should be based primarily but not exclusively, on a 
family history of the disease, as second-hand smoke exposure 
including air pollution is difficult to quantify accurately. 
Women, who make up the majority of non-smokers with 
lung cancer, tend to have better health seeking behaviour 
and hopefully this will translate into better screening uptake. 
Screening with a CXR initially may be more palatable and 
affordable as a prelude to an interrogative LDCT in 
individuals with an abnormal or equivocal CXR, 
surmounting historical barriers of cost, accessibility and low 
specificity (false positives), from upfront LDCT imaging. It is 
possible future screening initiatives could be further refined 
with incorporation of biomarkers like plasma circulating 
tumour DNA or exhaled breath (volatile organic compound) 
analysis. The National Cancer Institute (IKN) has recently 
launched a similar AI-CXR lung cancer screening project as 
part of a broader lung health check.14 It is a step in the right 
direction to ‘widen the net’ for early and widespread 
screening to facilitate effective lung cancer control in our 
country. The IKN project is similar to LCNM’s pilot initiative 
(in 2020-2022) which demonstrated adoption of such AI 
technology to be user friendly, affordable and scalable. A 
similar initiative is currently underway at several NHS 
hospitals in the United Kingdom.15 AI-enabled chest 
radiography has superior diagnostic accuracy for detection of 
malignant nodules, over trained radiologists.16  
 
Poor uptake for lung cancer screening is a global 
phenomenon not unique to Malaysia. Public educational 
awareness campaigns coupled with appropriate sustained 
funding for subsidised or free screenings, ideally on a single 
visit at a one-stop tertiary centre can help remedy this. A 
hybrid sequential strategy of AI-CXR to identify and funnel 
the right individuals for complementary LDCT imaging may 
be pragmatic and transformative in large-scale timely 
detection of early-stage lung cancer. Screening-enabled stage 
shift will allow for more cost-effective therapies and save 
many more lives. We must acknowledge the changing face of 
lung cancer here with a rising number of cases in never 
smokers and the importance of a significant family history 
for the disease. Failure to embrace and utilise innovative 
technology with broader screening criteria is a significant 
missed opportunity for Malaysia that will result in more 
preventable deaths from lung cancer due to continued late-
stage diagnosis.  
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