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Lung cancer is a neoplastic lesion defined as the uncontrolled division of malignant cells in the tissues of the lung, which may extend to the surrounding structures (local invasion) and spread to distant body regions (Sharma, 2022). It is the most common cause of cancer-related mortality in the world and is closely associated with risk factors such as tobacco smoking, air pollution, mishandled occupational exposures, and genetic predisposition. The usual signs and symptoms are persistent cough, chest pain, shortness of breath, sputum (coughing of blood), unexplainable weight loss, fatigue, and frequent respiratory infections, which usually appear at an advanced stage when the prognosis is poor. The global health burden of lung cancer is high, with 2.21 million new cases and 1.8 million deaths reported in 2020, and 3.8 million new cases and 3.2 million deaths expected to rise by 2050 (Sharma, 2022). While in the United Kingdom, it is estimated that about 48,900 new cases and 33,500 deaths are reported that show that the disease has a significant burden on healthcare systems and communities (Cancer Research UK, 2024).
Early detection, determining prognosis, planning treatment and also monitoring the effectiveness of the interventions depends on the precise measurement and monitoring of the lung cancer. The initial investigation in suspected cases is imaging techniques. One of the most common, easily accessible and cost effective methods is chest X-ray but still it lacks sensitivity in the detection of small or early tumors (American Cancer Society, 2025). Computer Tomography (CT) scans give high resolution cross-sectional images of the thoracic cavity, where nodules, tumor size and infiltration of the surrounding tissues can be identified. Low-dose CT (LDCT) is significant screening test in the high-risk population, especially long-term smokers. And has been linked with a significant decrease in mortality due to lung cancer by identifying tumors at earlier stages (Berrington de González et al., 2008; Sharma, 2022). Magnetic Resonance Imaging (MRI) in particular is especially useful in determining the presence of central nervous system and spinal cord metastases, whereas Positron Emission Tomography (PET) scans reveal metabolically active tumor tissues and metastatic spread, which is useful in staging and grading of the tumor on which treatment depends (Alberg et al., 2007).
Diagnosis of lung cancer through Histopathological analysis using biopsy is the gold standard. Bronchoscopy, needle biopsy and endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) are techniques directly used to examine tumor tissue. The presence of cancer is confirmed by histology, and also specific subtypes, such as adenocarcinoma, squamous cell carcinoma, small-cell carcinoma and large-cell carcinoma are identified by histology. It is necessary step toward the creation of personalized treatment plans (Ren et al., 2024; Travis et al., 1999). The current developments of molecular diagnostics and liquid biopsy have offered minimally invasive measures of tracking tumor progression. Liquid biopsies identify circulating tumor cells (CTCs), circulating tumor DNA (ctDNA), extracellular vesicles, and non-coding RNAs in blood, saliva, or pleural effusions. These methods allows immediate identification, real-time observation of the disease and detection of resistance mechanisms through which treatment is ineffective and it will recur again (Ren et al., 2024).
Population-based surveillance and screening programs are important modes controlling lung cancer at the community level. Individuals with a history of heavy smoking (50 to 80 years) should undergo low dose CT (LDCT) screening test to detect cancer at early stage to enhance the survival rate (Alberg et al., 2007). Population-based registries (including the Global Cancer Observatory (GCO) and national cancer registries) provide a comprehensive amount of data on the incidence, mortality, and survival trends. Surveillance of lung cancer can also be supported by environmental and occupational surveillance by detecting risk factors like exposure to tobacco smokes, inhalation of metals and dusts and exposure to air pollution (Tulunay et al., 2005; Straif et al., 2009; Katanoda et al., 2011). Genetic testing of EGFR, ALK and KRAS mutations and molecular profiling of tumors are additional information to be used in precision medicine strategies. Which allows ongoing monitoring of disease progression and treatment response (Ren et al., 2024).
The management and prevention of lung cancer involves multi-levels, both in the aspect of modifiable risk factors and early diagnosis and prompt treatment. Primary prevention focuses on the minimization of the exposure to familiar carcinogens, especially tobacco smoke, The measures that are used to control lung cancer  are health education programs, smoking cessation programs, taxation, limitation of advertising, and bans of smoking in the public. It is also important to reduce environmental exposures like radon, industrial dust, asbestos and air pollution as they are some of the factors that have a significant role in the risk of lung cancer (Gray et al., 2009; Katanoda et al., 2011; Cao et al., 2011). The ambient particulate matter (PM) reduced further by workplace safety regulations, personal protective equipment, and environmental policies are other preventive measures towards the prevention of lung cancer.
Secondary prevention depends on early detection through screening programmes High-risk individuals can be detected by undergoing low-dose CT screening prior to the development of clinical symptoms, which aids in the prognosis and enhances survival rates (Aberle et al., 2011). Cancer registry-based population-level surveillance simplifies the detection of changes in incidence and mortality rates, the efficacy of interventions, and the distribution of healthcare resources to the most in needy middle- and low-income countries (Sharma, 2022).
Treatment depends on tumor stage, histology and molecular features using surgery, chemotherapy, radiotherapy, targeted therapy and immunotherapy. Genetic mutation-based targeted therapies are designed to improve the treatment outcome and minimize its adverse events, including EGFR, ALK, and KRAS. Advanced disease without metastasis is treated with multimodal therapy involving surgery, chemotherapy and radiotherapy, whereas advanced with metastatic disease is treated with immunotherapy bringing promising outcomes (Ren et al., 2024; Alberg et al., 2007). Therapeutic interventions are supported by supportive care, such as nutritional assistance, pain management, and psychological counseling to enhance the quality of life.
Lung cancer has significant effects on the individuals, families and the community. Patients have chronic symptoms such as cough, dyspnea, hemoptysis, chest pain and fatigue. Which severely impact functioning and quality of life (American Cancer Society, 2025). Later on the lung cancer metastasis to the other body regions and produces more adverse effects which require advance medical care, hospital stay and follow up. 
Lung cancer causes huge economic burden at the societal level. Treatment costs, extended hospital stay, productivity loss, and burden on healthcare systems impose financial burdens on the communities, especially those in low- and middle-income countries where the incidence is increasing and the resources at hand to treat the condition are minimum, making it more challenging to deal with the burden (Sharma, 2022). Health inequalities continue to exist due to exposure to second-hand smoke and environmental pollutants where the suspected populations are at a greater risk with limited access to preventive measures (Anderson et al., 2003; Straif et al., 2009). The negative health outcomes are elevated mortality and morbidity rates, which makes it important to focus on preventive measures and the initial diagnosis to minimize the impact on the community.
The needs of people living with lung cancer should be addressed in a multidisciplinary manner. Clinical services contains initial diagnosis with imaging and biopsy. Cancer therapies such as surgery, chemotherapy, radiotherapy, immunotherapy, and palliative care to manage the symptoms and provide end-of-life support (Ren et al., 2024; Alberg et al., 2007). Palliative care is important in reducing the pain, dyspnea, fatigue, and mental pain which help both patients and their families.  Psychosocial therapies such as counseling, support groups, and community-based rehabilitation patients manage their emotional, social and financial burdens of lung cancer (American Cancer Society, 2025).
On the population level, Health promotion and disease prevention including smoking cessation, environmental health, and population education programs are important towards preventing disease promotion. The partnership with social workers, policy-makers, and community organizations is necessary because it supports the clinical and social support services that improve the patient outcomes and quality of life suffering from lung cancer (Straif et al., 2009; Katanoda et al., 2011). With the support and equitable healthcare measures along with preventive measures and social support systems complex needs are addressed to eliminate the burden on communities.
In conclusion lung cancer is a significant health issue worldwide. Which is still a major cause of morbidity and mortality worldwide. The disease is identified by uncontrolled proliferation of abnormal cells in the lungs. And associated with the risk factors like smoking, environmental pollution, occupational exposures and carcinogens. The typical symptoms are persistent coughing, chest pain, shortness of breath, and unexplained weight loss. The high rate of occurrence and mortality rates indicated the severity of lung cancer on the health of the people around the world.
Early detection and prompt treatment of lung cancer is important. Various diagnostic and monitoring methodologies were used such as liquid biopsy and LDCT. There are many preventive measures are used to control the lung cancer such as Smoking cessation and early detection by various screening methods early and immediate treatment as medical emergency. 
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