Decoding Lung Cancer:
Types, Stages, and Modern Treatment Pathways

Introduction to Lung Cancer

Lung cancer, also known as lung carcinoma, is a malignant tumor that originates in the lungs.
It is one of the leading causes of cancer-related deaths globally, significantly impacting public
health. Often asymptomatic in the early stages, lung cancer is frequently detected only in
advanced stages, making timely diagnosis crucial. Known for its aggressive progression and
resistance to treatment, lung cancer’s high mortality rate demands increased awareness and
preventive efforts. This blog aims to provide a comprehensive look at lung cancer, its risk
factors, global and Indian prevalence, and pathways for prevention and self-care.

The disease primarily arises from genetic damage to the DNA of lung cells, often due to
environmental factors such as tobacco smoke and exposure to carcinogens. Understanding lung
cancer's development, risk factors, prevalence, types, stages, treatments, and preventive
measures is crucial for effective management and awareness.

Development of Lung Cancer (Factors Influencing it)

Lung cancer arises when cells within the lungs undergo uncontrolled growth and form tumors.
A complex interplay of genetic mutations, environmental triggers, and lifestyle factors
contributes to its development. The most significant factor is smoking, which accounts for over
80% of lung cancer cases. Carcinogens in tobacco damage lung cells, leading to DNA
mutations that may promote cancer. Other environmental factors, such as exposure to radon
gas, air pollution, and hazardous chemicals like asbestos, also contribute to the risk. Genetic
predisposition, age, and pre-existing lung conditions further elevate the probability of
developing lung cancer.

The development of lung cancer is influenced by several factors:

e Tobacco Smoking: This is the most significant risk factor, accounting for
approximately 90% of cases. The risk increases with the duration and quantity of
smoking.

e Environmental Exposures: Exposure to harmful substances like asbestos, radon gas,
and air pollution can also contribute to lung cancer development.

e Genetic Factors: Certain genetic mutations can predispose individuals to lung cancer.
Family history may play a role in susceptibility.

e Pre-existing Lung Conditions: Chronic lung diseases such as chronic obstructive
pulmonary disease (COPD) and pulmonary fibrosis can increase the risk.



Who is at Risk?

Individuals at higher risk for lung cancer include:

Smokers: Smoking is the primary cause, with risk increasing with the duration and
intensity of smoking. Current and former smokers are at the highest risk.

Passive Smokers: Secondhand smoke exposure, especially over long periods, can lead
to lung cancer in non-smokers. Non-smokers who are regularly exposed to secondhand
smoke are also at increased risk.

People with Exposure to Pollutants: Those exposed to radon, asbestos, and diesel
exhaust face a higher risk. Workers exposed to carcinogens like asbestos or heavy
metals face greater risks.

Individuals with a Family History: Genetic factors can predispose individuals to lung
cancer.

Older Adults: Risk increases with age, particularly after 40 years. Men are generally
at higher risk than women, although this gap has narrowed in recent years. The majority
of lung cancer cases occur in people aged 65 or older, as risk increases with age.

Global Prevalence of Lung Cancer

Lung cancer accounts for about 11.4% of all cancer diagnoses worldwide, with an estimated
2.2 million new cases annually. It remains the leading cause of cancer deaths, responsible for
18% of cancer mortality. Lung cancer accounted for about 1.8 million deaths, making it the
leading cause of cancer mortality worldwide. The incidence rates vary significantly by region,
influenced by smoking rates and environmental factors. Regions with high smoking rates, air
pollution, and industrial exposure, such as Eastern Europe, East Asia, and parts of North
America, experience higher incidence rates.

Prevalence in India

In India, lung cancer is becoming increasingly prevalent due to rising tobacco use and
air pollution:

Lung cancer is the fourth most common cancer overall in India.

Lung cancer accounts for about 9% of all cancers diagnosed in India.

It predominantly affects men, especially in urban areas where pollution and smoking
rates are higher.

The incidence is around 6.9 per 100,000 individuals, with over 63,000 new cases
annually.

With urbanization and industrialization, cases continue to rise, underlining the need for
targeted preventive and diagnostic measures.

The incidence is higher among men compared to women, largely due to higher smoking
rates.

Urban areas face greater risks due to pollution and industrial exposure.



Types of Lung Cancers
Lung cancers are primarily classified into two main types:

1. Non-Small Cell Lung Cancer (NSCLC):
e Accounts for about 85% of cases.
e Subtypes include:
o Adenocarcinoma: Most common type; often found in non-smokers.
o Squamous Cell Carcinoma: Commonly associated with smoking; arises in
the central part of the lungs.
o Large Cell Carcinoma: Less common but aggressive.
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2. Small Cell Lung Cancer (SCLC) :
e Represents about 15% of cases.
e Characterized by rapid growth and early metastasis; almost exclusively linked to

smoking.
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Stages of Lung Cancer
Lung cancer staging is crucial for determining treatment options:

e Stage I: Tumor confined to the lung; small and localized.

e Stage Il: Tumor has spread to nearby lymph nodes but remains in the lung area.
e Stage Ill: More extensive lymph node involvement; may affect nearby structures.
e Stage IV: Cancer has metastasized to distant organs (e.g., liver, brain).

For SCLC, staging is often categorized as either limited or extensive based on how far the
disease has spread.
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LUNG CANCER STAGES
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Tumor appears in the lung Tumor in lymph nodes Tumor in surrounding tissues Tumor in other organs

TNM Classification of Lung Cancer

Table 1. Definitions of Primary Tumor (T) for Lung Cancera

T Category

T Criteria

X

Primary tumor cannot be assessed, or tumor proven by the
presence of malignant cells in sputum or bronchial washings but
not visualized by imaging or bronchoscopy.

TO

No evidence of primary tumor.

Tis

Carcinoma in situ; SCIS =Squamous cell carcinoma in situ; AlS:
Adenocarcinoma in situ; Adenocarcinoma with pure lepidic
pattern, <3 cm in greatest dimension.

T1

Tumor <3 cm in greatest dimension, surrounded by lung or
visceral pleura, without bronchoscopic evidence of invasion more
proximal than the lobar bronchus (i.e., not in the main bronchus).

T1mi

Minimally invasive adenocarcinoma: adenocarcinoma (<3 cm in
greatest dimension) with a predominantly lepidic pattern and <5
mm invasion in greatest dimension.

Tla

Tumor <1 cm in greatest dimension. A superficial, spreading

tumor of any size whose invasive component is limited to the
bronchial wall and may extend proximal to the main bronchus
also is classified as T1a, but these tumors are uncommon.

T1lb

Tumor >1 cm but <2 ¢cm in greatest dimension.

Tic

Tumor >2 cm but <3 c¢m in greatest dimension.

T2

Tumor >3 cm but <5 cm or having any of the following features:
involves the main bronchus regardless of distance to the carina,
but without involvement of the carina; invades visceral pleura
(PL1 or PL2); associated with atelectasis or obstructive
pneumonitis that extends to the hilar region, involving part or all
of the lung. T2 tumors with these features are classified as T2a if
<4 cm or if the size cannot be determined and T2b if >4 cm but <5
cm.

T2a

Tumor >3 cm but <4 cm in greatest dimension.

T2b

Tumor >4 cm but <5 cm in greatest dimension.

T3

Tumor >5 cm but <7 cm in greatest dimension or directly
invading any of the following: parietal pleura (PL3), chest wall
(including superior sulcus tumors), phrenic nerve, parietal
pericardium; or separate tumor nodule(s) in the same lobe as the
primary.




T4

Tumor >7 cm or tumor of any size invading one or more of the
following: diaphragm, mediastinum, heart, great vessels, trachea,
recurrent laryngeal nerve, esophagus, vertebral body, or carina;
separate tumor nodule(s) in an ipsilateral lobe different from that
of the primary.

Table 2. Definitions of Regional Lymph Node (N) for Lung Cancera

N
Category

N Criteria

NX

Regional lymph nodes cannot
be assessed.

NO

No regional lymph node
metastasis.

N1

Metastasis in ipsilateral
peribronchial and/or ipsilateral
hilar lymph nodes and
intrapulmonary nodes,
including involvement by direct
extension.

N2

Metastasis in ipsilateral
mediastinal and/or subcarinal
lymph node(s).

N3

Metastasis in contralateral
mediastinal, contralateral hilar,
ipsilateral or contralateral
scalene, or supraclavicular
lymph node(s).

Table 3. Definitions of Distant Metastasis (M) for Lung Cancera

M Category

M Criteria

MO

No distant metastasis.

M1

Distant metastasis.

M1la

Separate tumor nodule(s) in a contralateral lobe; tumor with
pleural or pericardial nodules or malignant pleural or pericardial
effusion. Most pleural (pericardial) effusions with lung cancer are
a result of the tumor. In a few patients, however, multiple
microscopic examinations of pleural (pericardial) fluid are
negative for tumor, and the fluid is nonbloody and not an exudate.
If these elements and clinical judgment dictate that the effusion is
not related to the tumor, the effusion should be excluded as a
staging descriptor.

M1b

Single extrathoracic metastases in a single organ (including
involvement of a single nonregional node).

Milc

Multiple extrathoracic metastases in a single organ or in multiple
organs.




Lung Cancer Stage Classification (8" Edition)

Stage 0 Stage IA Stage IB

General Note: ]
T T NS T Adenocarcinoma /

All Stage 1-111 tumors are MO in situ (AIS) Ej

o !

Tx, Nx should be used only if no Tis NO &%
information at all is available Squamous '

about T or N stage (including no Carciom 8
clinical staging information)

Mx is not allowed, because
symptoms and physical exam

| T2a NO

(=3 <4 cm)
information is always available.
Stage IIA
T2bNO
>4 <5cm T3s;.m| NO

Treatments for Lung Cancer
Treatment options for lung cancer depend on the stage, type, and patient health:

e Surgery: Removes the tumor and is typically used in early-stage NSCLC.

« Radiation Therapy: Targets and destroys cancer cells, often used when surgery isn’t
an option.

o Chemotherapy: Drugs that kill cancer cells; commonly used for SCLC and advanced
NSCLC.

o Targeted Therapy: Focuses on specific genetic mutations in cancer cells, providing a
personalized approach.

e Immunotherapy: Boosts the body’s immune response to cancer cells, effective in
advanced cases.
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Combining these therapies often yields better results, with new treatments continuously being
developed to improve survival rates.

Self-Care Guidelines for Lung Cancer Patients

Living with lung cancer can be challenging, but self-care strategies can help patients manage
their health and improve quality of life:

o Nutrition: A balanced diet rich in fruits, vegetables, lean proteins, and whole grains
helps support the immune system.

o Exercise: Regular, gentle activity can boost mood and physical strength, improving
resilience against treatment side effects.

e« Mental Health Support: Counseling, meditation, and support groups can be
invaluable for emotional well-being.

o Adequate Rest: Proper sleep aids in recovery and energy maintenance, critical during
treatment phases.

« Avoidance of Triggers: Avoid exposure to smoke, pollutants, and other lung irritants
to reduce strain on the lungs.

Preventive Measures for Lung Cancer
Preventing lung cancer focuses on lifestyle modifications and environmental awareness:

e Quit Smoking: Avoiding or quitting smoking is the most effective preventive measure.
The most effective way to reduce risk; support programs are available.

« Minimize Secondhand Smoke Exposure: Maintain smoke-free environments at home
and work. Protect against exposure in homes and workplaces.



e Reduce Pollution Exposure: Avoid areas with heavy air pollution and consider
wearing protective masks if unavoidable.

e Test for Radon: Testing homes for radon can help reduce risk, as radon is a leading
cause of lung cancer in non-smokers.

o Adopt a Healthy Diet: Diets high in antioxidants may provide some protection against
lung cell damage.

« Limit Exposure to Carcinogens: Use protective equipment if working with hazardous
materials.

e Regular Screenings: High-risk individuals should consider annual low-dose CT scans
for early detection.

Conclusion

Lung cancer’s prevalence and high mortality make it one of the most concerning cancers
worldwide. By understanding the risks, recognizing symptoms early, and prioritizing
prevention, we can collectively work to reduce its impact. Empowering people with knowledge
and resources to make healthy choices is essential to reduce the lung cancer burden and create
a world where lung cancer rates decline steadily.

In conclusion, understanding lung cancer's complexities—from its development and risk
factors to treatment options—can empower individuals and communities to take proactive steps
toward prevention and management.
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