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Abstract:

This comprehensive review explores the intricate relationship between air pollution and lung cancer,
shedding light on both the global and Thailand-specific scenarios. Air pollution, a significant global health
concern, is associated with 11.65% of global deaths, emphasizing the urgent need for interventions.
Particulate matter, especially PM2.5, emerges as a critical air pollutant linked to lung cancer, posing
severe health risks by penetrating deep into the lungs. The global epidemiology of lung cancer underscores
the disease's prevalence and impact, with efforts to enhance prevention, detection, and treatment strategies.
In Thailand, the escalating incidence of lung cancer, particularly at advanced stages, necessitates focused
attention on risk factors, including second hand smoke, occupational hazards, and air pollution. The article
highlights Thailand's proactive measures, exemplified by the National Cancer Control Plan (NCCP),
which encompasses tobacco control, cancer screening, and advanced treatments. The burden of lung
cancer on a global scale prompts a call for comprehensive measures, including strong tobacco control
policies, improved healthcare access, research investments, and public awareness campaigns. The
collaborative efforts of global organizations are crucial, especially amidst the COVID-19 pandemic, to
effectively reduce the burden of lung cancer and improve outcomes for affected individuals and
communities worldwide.
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Background

Air pollution is one of the world’s largest health
and environmental problems [1]. It is the
contamination of the indoor or outdoor environment
by any chemical, physical, or biological agent that
modifies the natural characteristics of the
atmosphere [2]. It is attributed to 11.65% of deaths
globally, and air pollution in Thailand is seasonal,

occurring from December to February each year [3].

We can measure the quality of the air by using
markers (Air quality can be measured using
markers.). One of them is particulate matter with a
diameter of less than 2.50 microns. PM2.50 is an air
pollutant that is a concern for people's health when
levels in the air are high [1]. These are tiny particles
in the air that reduce visibility and cause the air to
appear hazy when levels are elevated.
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PM?2.50 can cause many diseases, but the one that
affects people the most is lung cancer. PM2.50 can
penetrate deeply into the lung, irritate and corrode
the alveolar wall, and consequently impair lung
function. Lung cancer can cause complications,
such as shortness of breath. People with lung cancer
can experience shortness of breath if the cancer
grows to block the major airways. Lung cancer can
also cause fluid to accumulate around the lungs,
making it harder for the affected lung to expand
fully when you inhale. So, the population should
limit exposure to air pollution and call on the
authorities to create an index of pollution related to
health [4,5].

This  study's primary objective is to
comprehensively review air pollution and PM2.5
policies and management in Thailand, utilizing
recent research and academic sources as
foundational data. By delving into the nuances of
air quality management, the study seeks to
contribute valuable insights towards effective
policy formulation and strategic management in
addressing this critical environmental and health
concern.

Epidemiology of Lung Cancer

Global Epidemiology of Lung Cancer is to
highlight the importance of early prevention and
early detection of lung cancer. Overall, the global
epidemiology of lung cancer is important. resources
for researchers, medical personnel and policy
makers interested in understanding the global
burden of lung cancer. and develop effective
strategies for the prevention and treatment of cancer
[1].

Lung cancer is one of the most common types of
cancer worldwide. It is the leading cause of many
cancer-related deaths. According to the Global
Cancer Observatory (GCO), lung cancer accounted
for 11.4% of all new cancer cases and 18.0% of all
cancer deaths in 2020. As of 2021, approximately
2.2 million new cases of lung cancer have been
diagnosed worldwide, with 1.8 million reported
deaths. The incidence and mortality rate of lung
cancer varies greatly by region. in high-income
countries, the incidence of lung cancer has
decreased. while low-and-middle income countries
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Increased incidence of lung cancer This trend is
mainly due to differences in the prevalence of
smoking and exposure to environmental risk factors
such as air pollution and occupational hazards [6,7].
In the past few years Great advances have been
made in the diagnosis and treatment of lung cancer.
including the development of targeted therapies and
immunotherapy. However, access to these therapies
remains limited in many parts of the world.
especially in low- and middle-income countries [8].
In summary, lung cancer remains a major global
health issue. There are large geographic and
socioeconomic differences in incidence and
mortality. Additional efforts are needed to address
the risk factors. Improved access to early detection
and treatment. and reduce the burden of this disease
on patients and the healthcare system.

According to recent studies, lung cancer is the
leading cause of cancer death in Thailand. The
incidence and mortality rate of lung cancer has been
increasing steadily in recent years. It is estimated
that there are approximately 18,000 new lung
cancer cases in Thailand, with more than 14,000
deaths from the disease being reported [3,9]. The
incidence of lung cancer in Thailand has been
increasing over the years. According to the data
collected from 1 January 2007 to 30 September
2012 at Prapokklao Hospital, there were 627 cases
of lung cancer patients. Among them, 71.5% (449)
were male, indicating a higher prevalence in males.
The majority of cases, 93.1% (583), were classified
as non-small cell lung cancer (NSCLC), with
Adenocarcinoma being the most common
pathology type, accounting for 93.1% [10].
Furthermore, a significant proportion of patients
presented with advanced stages of lung cancer.
Among the NSCLC cases, 82.0% were classified as
stage IV, indicating the disease had already spread
to other parts of the body. Additionally, 69.8% of
the small cell lung cancer (SCLC) cases were
diagnosed as extensive stage SCLC, indicating a
widespread disease at the time of diagnosis. The
treatment outcomes for advanced NSCLC and
extensive staged SCLC were also reported. The
median overall survival (mOS) for advanced
NSCLC patients was 8.67 + 0.81 months. The one-
year survival rate was 31.5%, and the two-year
survival rate was 6.6%. In contrast, for extensive
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staged SCLC, the mOS was 6.67 £ 1.25 months,
with a one-year survival rate of 18.2% and a two-
year survival rate of 9.1%. These findings highlight
the increasing prevalence of lung cancer in
Thailand, with a significant proportion of cases
diagnosed at advanced stages. The data underscores
the importance of early detection and effective
treatment strategies to improve survival rates and
outcomes for lung cancer patients in the country.

There are several factors contributing to the rising
incidence of lung cancer in Thailand. This includes
exposure to second hand smoke. air pollution and
occupational hazards such as exposure to asbestos
Smoking remains a major risk factor for lung
cancer, with about 20% of the population being
smokers. The most common type of lung cancer in
Thailand is adenocarcinoma. This is followed by
squamous cell carcinoma and small cell carcinoma.
Lung cancer is often diagnosed in Thailand in its
advanced stage, with only 20% of cases diagnosed
at an early stage. This makes the prognosis and
survival rate poor. Efforts are being made to
improve the prevention and management of lung
cancer. Cancer in Thailand. The Thai Ministry of
Public Health has implemented a national tobacco
control program to reduce the prevalence of
smoking in the population. In addition, several
studies are underway to investigate new treatments
for lung cancer and improve detection rates in lung
cancer in early-stage [11,12].

Thailand Policy for The Prevention and

Treatment of Cancer

Thailand has implemented a comprehensive
National Cancer  Control Plan (NCCP)
encompassing strategies for addressing various
cancer-related challenges, spanning prevention,
early detection, treatment, and support for cancer
patients [13]. With a particular focus on the strong
correlation between smoking and lung cancer, the
country actively pursues tobacco control measures,
incorporating anti-smoking campaigns, regulations
on tobacco advertising, and initiatives to reduce
smoking prevalence [14]. Cancer screening
programs are in place, designed to identify cancer at
early, more manageable stages, potentially featuring
specific programs for high-risk populations.
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Policies concerning cancer treatment emphasize
ensuring access to quality healthcare services,
covering diagnosis, surgery, chemotherapy, and
radiation therapy, while also striving to provide
advanced treatments like targeted therapies and
immunotherapy. Public awareness campaigns play
a pivotal role, disseminating information on risk
factors, the significance of early detection, and
lifestyle modifications for lowering cancer risk.
Occupational health and safety policies address
exposures that heighten the risk of certain cancers,
including regulations safeguarding workers from
carcinogenic substances. Additionally, Thailand
supports cancer research initiatives and surveillance
systems to collect essential data on cancer incidence,
mortality, and trends, critical for effective planning
and evaluation of cancer control programs [15].

Burden

Addressing the global burden of lung cancer is an
urgent imperative, demanding targeted
interventions, prevention strategies, treatment

approaches, and public health initiatives. The
profound impact of lung cancer on individuals,
families, communities, and society necessitates
preparedness on a global scale. Overcoming the
challenges posed by its aggressive nature and the
lack of early symptoms requires a multifaceted
approach. Strong tobacco control policies, such as
tax increases, comprehensive smoke-free policies,
and educational campaigns, are pivotal given
smoking's leading role in causing lung cancer.
Additionally, enhancing healthcare access for early
detection and treatment, investing in research and
technology, and increasing public awareness about
risk factors contribute significantly to mitigating the
burden of lung cancer [1]. Collaborative efforts
across disciplines and socio-ecological levels are
essential, emphasizing disease control measures
throughout the cancer care continuum. Global,
national, and regional organizations play a pivotal
role in leading efforts to reduce the burden of lung
cancer, particularly amidst the complexities
introduced by the COVID-19 pandemic. Lung
cancer surveillance, with comparative assessments,
is crucial for tracking progress, informing policy
decisions, and designing effective health systems
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[9,16]. The burden of lung cancer encompasses
various aspects, including mortality, morbidity,
economic impact, healthcare utilization,
psychosocial impact, disparities, and public health
challenges. Lung cancer is a leading cause of
cancer-related deaths globally, with significant
morbidity affecting patients' quality of life. The
economic burden is substantial, impacting
individuals, families, healthcare systems, and
society as a whole [9,16]. Furthermore, disparities
in lung cancer incidence, mortality, and survival
exist among different populations, highlighting the
importance of addressing systemic barriers to
cancer care. Public health efforts aimed at
prevention, early detection, treatment, and
supportive care are crucial for reducing the burden
of lung cancer on population health. In conclusion,
comprehensive and coordinated efforts are
necessary to address the significant global health
challenge of lung cancer. By incorporating targeted
interventions, prevention strategies, treatment
approaches, and public health initiatives, it is
possible to alleviate the burden and improve
outcomes for affected individuals and communities.

Conclusion

From the study, it underscores the global
significance of air pollution in relation to lung
cancer incidence and mortality, particularly
emphasizing the detrimental role of PM2.5. The
focus on Thailand reveals an alarming rise in lung
cancer cases, with many diagnosed at advanced
stages, necessitating urgent attention to early
detection and effective treatment. Factors
contributing to this increase include second-hand
smoke, occupational hazards, and notable air
pollution. Thailand's proactive approach, as
outlined in its National Cancer Control Plan
(NCCP), involves comprehensive strategies from
tobacco control to advanced treatments, reflecting a

coordinated effort to address lung cancer challenges.

The article advocates for global measures, such as
strong  tobacco control policies, enhanced
healthcare access, research investments, and public
awareness campaigns, to effectively combat the
burden of lung cancer. Collaboration among global
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organizations becomes crucial, especially amidst
the COVID-19 pandemic, highlighting the need for
sustained efforts to address air pollution and lung
cancer through a multifaceted approach across
disciplines and socio-ecological levels.
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