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Lung cancer continues to be the leading cause of cancer 
death globally (1). The American Cancer Society updates 
cancer statistics in the United States of America (US) each 
year. In 2021, it reported declines in lung cancer incidence 
and mortality rates in both males and females (2). In this 
commentary we reflect on the status of implementing 
effective strategies for the prevention, early detection, and 
treatment in the US, including the current disparities and 
inequitable outcomes within the country. 

Lung cancer epidemiology in the United States

In 2021, an estimated total of 235,760 new lung cancer cases 
were diagnosed. These incident cases place lung cancer as 
the second commonest cancer (excluding non-melanoma 
skin cancers) in males (119,100 cases) and females (116,660 
cases) (2). Fortunately, age-adjusted lung cancer incidence 
rates in both sexes have been decreasing from 2005 to 
2017 (males: since 1980s). But despite this, lung cancer will 
remained the leading cause of cancer death (overall: 131,880 
deaths; males: 69,410 deaths; females: 62,470 deaths); both  
estimates in males and females respectively accounted for 
22% of deaths from all cancers. The age-adjusted mortality 
rates in both sexes have been decreasing as well (males: 

since 1990; females: since 2000), accounting for 46% of the 
decline in mortality for all cancers from 2014 to 2018 (2).

Consistent with previous reports, over half of lung cancer 
cases were diagnosed with distant metastasis (57%), rather 
than at localized (17%) or regional (22%) stages, based on 
the data from 2010–2016 (2). The 5-year relative survival 
estimate for lung cancer remained poor (21% in all stages, 
59% in localized stage, 32% in regional stage and 6% in 
distant stage), compared to other cancers. Nevertheless, for 
non-small cell lung cancer (NSCLC), which accounts for 
nearly 80% of lung cancer, 2-year relative survival has been 
increasing from 34% in 2009–2010 to 42% in 2015–2016 in 
the US, with absolute gains of 5–6% in each stage (2).

Disparities between Black and White men and women 
were not evident in the overall lung cancer incidence rates. 
In both racial groups, the age-adjusted incidence rates (of 
2013–2017) were 60.9 (Black males: 79.8; Black females: 
47.9) and 62.6 (White males: 70.8; White females: 56.4) per 
100,000 (all races: 58.4); the age-adjusted mortality rates (of 
2014–2018) were 41.3 (Black males: 57; Black females: 30.6) 
and 41.7 (White: 49.4; Black: 35.6) per 100,000 (all races: 
38.5) (2). Regardless of which racial group, over half of lung 
cancer cases were still diagnosed in distant stage (Black: 
61%; White: 56%), rather than localized (Black: 14%; 
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White: 18%) or regional (both: 22%) stages. Among Blacks, 
5-year relative survival was 18%, 55%, 31% and 6% in all, 
localized, regional and distant stages respectively, compared 
with 21%, 59%, 31% and 6% in all, localized, regional and 
distant stages respectively among Whites (2).

Implications for future cancer control policies in 
the United States

These lung cancer statistics in the US are encouraging given 
the statistics reflect the successful efforts over many years 
in primary prevention, secondary prevention and diagnosis, 
treatment, survivorship and supportive care, through to end-
of-life care. Since lung cancer screening has been introduced 
only recently, most of the beneficial impact may be ascribed 
to tobacco control measures and advances in early diagnosis 
of symptomatic patients and treatment (1-4).

To further reduce the burden from cancer, primary 
prevention via risk factor mitigation should play a key role. 
Smoking has been the leading risk factor for mortality in 
the US and globally for decades (1990–2019) (1,4,5). In the 
US, smoking is also the leading risk factor for all cancer 
incidence; among all cancers, lung cancer accounts for 
the highest proportion (81.7%) of smoking-attributable 
cases (6). However, lung cancer mortality attributable 
to smoking decreased by 12.9% in countries with high 
socio-demographic index (SDI), including the US (1). 
Adult cigarette smoking prevalence reduced by 29.8% 
in males and 38.7% in females from 1990 to 19.9% in 
males and 15.3% in females in 2019 (5). The decrease 
reflects the success in the current control programs on 
smoking initiation and restriction, including an increased 
public awareness of the hazards due to smoking, smoking 
restrictions in public areas, reduced access to cigarettes and 
increases in cigarette excise taxes, since the US Surgeon 
General’s first report on Smoking and Health in 1964 (7). 
Future control measures at the population level should 
focus on smoking cessation (8,9) although the US has signed 
but not yet ratified the Framework Convention for Tobacco 
Control (FCTC) treaty. Being a party to the FCTC will 
improve the fight against tobacco for public health. Another 
successful example in the US for primary prevention of 
lung cancer is related policies to address ambient particulate 
matter pollution and occupational exposure to asbestos, 
the second and the third leading risk factors for global lung 
cancer mortality (1).

Prevention via effective risk factor mitigation should 
continue to be integrated into national cancer control 

programs, especially given the potential doubling of the 
cancer incidence burden by 2070 relative to 2020 (10). 
Implementation research is necessary to investigate 
whether and how to scale up the control strategies on 
risk factors to a broader population level. Within the US, 
large disparities exist in exposure to tobacco-related risks. 
For example, individuals living below the poverty line and 
those having less formal education have a higher average 
smoking prevalence and higher exposure to second-hand 
smoke compared to those belonging to higher socio-
economic and educational groups. This has resulted in a 
disproportionately higher incidence of lung cancer among 
the socio-economically deprived populations (11). Such 
social inequities need to be appropriately addressed for 
higher gains from primary prevention measures.

One of the important statistics from the report is that 
over half of all US lung cancer cases are still diagnosed 
with distant metastasis. This highlights the ongoing need 
to improve early diagnosis, through lung cancer screening 
for the asymptomatic population at increased risk, as well as 
timely diagnosis of symptomatic patients (1,4). 

Lung cancer screening of high-risk populations with 
low-dose computed tomography (LDCT) could be a cost-
effective strategy to reduce lung cancer mortality in some 
high-SDI countries where the lung cancer burden is high 
and there is health system capacity (including facilities 
and healthcare workforce) to implement screening and 
effectively manage the screen-positive patients (1,12,13). 
In the US, lung cancer screening has been recommended 
at the population level but so far suffers from relatively low 
participation rates (14). In 2021, the US Preventive Services 
Task Force recommended to expand the eligibility for lung 
cancer screening to age 50–80 years with a 20 pack-year 
smoking history from earlier criteria of 55–80 years of age 
with a 30 pack-year smoking history (15). This expansion 
will increase the eligible population by 81% from 6.4 million 
adults under the 2013 recommendations to 14.5 million  
adults under the 2021 recommendations (16). But concerns 
have been raised regarding implementation, such as how 
to effectively identify the screen-eligible population and 
improve screening uptake (14,16,17), how to meet the 
increasing assessment and treatment demands (13), and 
how to address the increasing costs while minimizing 
potential harms such as false positives, overdiagnosis, 
radiation exposure, invasive procedures, and psychological 
distress (15-17). An additional challenge for screening is 
the large proportion of lung cancer patients (especially 
female patients) are non-smokers (2); whether and how 
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to screen non-smokers is lacking convincing evidence. To 
address these challenges, further research should focus on 
biomarker-driven, risk-based approaches based on clinical 
and population information, with advanced technologies 
such as machine learning.

Delay in diagnosis has become even a larger concern 
during the COVID-19 pandemic leading to an apparent 
decrease in new lung cancer cases (4,18). Diagnostic and 
treatment intervals are considered as important quality 
indicators for cancer control and healthcare system 
performance (19). Routinely collecting and quantifying 
diagnostic intervals, via, for example, linked datasets can 
be particularly relevant as a proxy for stage progression. 
Through mapping cancer stage distribution of new cases 
between two consecutive timepoints and relating this to 
diagnostic intervals, one may assume that less advanced stage 
tumors are a result of improvements in healthcare delivery 
and/or earlier patient presentation. Good examples can be 
found in studies investigating the shift of cancer stage at 
diagnosis due to the COVID-19 pandemic (20). Reducing 
diagnostic and treatment intervals for lung cancer, requires 
strategies that enhance access to health care, increase 
diagnostic capacity with clear diagnostic and treatment 
pathways, and improve public awareness about lung cancer 
symptoms and reasons to seek health advice (1,4).

The report discusses how improvements in treatment 
have contributed to the decline in lung cancer mortality (2). 
The discussion on the effectiveness of advanced treatments 
echoes a similar conclusion in a study evaluating lung 
cancer incidence-based mortality in the US (3). Specifically, 
advanced treatments include video-assisted thoracoscopic 
surgery, targeted therapies and immunotherapies for 
eligible patients (3,4). As more patients live longer due to 
these improvements, there is a need to upgrade the capacity 
in survivorship and supportive care (21).

There are significant health disparities in the access 
to and the quality of lung cancer treatment services. For 
example, in the US, 21.6% of lung cancer patients received 
no treatment, 16.3% received less intensive treatment 
than recommended by guidelines, and specifically, patients 
with older age, less education, lack of insurance and 
of Black ethnicity were less likely to receive guideline-
concordant treatments (22,23). Disparities could occur at 
an institutional level as well, with different lung cancer 
survival outcomes between community, comprehensive 
community, integrated network, academic, and National 
Cancer Institute (NCI)-designated institutions (24). For 
patients with distant stage disease—the majority of lung 

cancer patients—advanced treatments such as targeted 
therapies and immunotherapies are biomarker-driven and 
have been used as the front-line treatment for eligible 
patients. Accordingly, biomarker tests have become standard 
with increasing demand within the treatment pathways. 
However, to date such tests in the real-world setting 
have been underutilized (25). This suggests the need for 
education based on regularly-updated guidelines as well as 
increasing biomarker test capacity to ensuring optimal and 
timely treatments for all patients. The increasing drug price 
in oncology has further led to health disparities. Specifically, 
we highlight financial toxicity, with large groups of patients 
unable to afford oncological treatments, including those not 
listed in social insurance schemes. The implementation of 
fairer methods for reducing costs in drug development and 
individual health expenditure should be a priority (4).

This commentary provides a brief reflection on the 
current status of lung cancer control in the US according 
to the lung cancer statistics reported in 2021. Specifically, 
we highlight the importance of mitigating lung cancer 
risk factors (especially tobacco control), improving the 
effectiveness of lung cancer screening, and addressing 
diagnostic delay. Across the cancer continuum, the current 
disparities in access that result in inequitable lung cancer 
outcomes in the population needs to be addressed.
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