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ABSTRACT

Worldwide lung cancer is a leading cause of cancer related mortality. Unfortunately long term
suffering with lung cancer is still dismal and the role of chemotherapy has expanded significantly
for the treatment of lung cancer. Several new therapeutic options have emerged as novel cytotoxic
agents like Taxanes, Gemcitabine, Pemetrexed and molecular targeted agents like Erlotinib,
Bevacizumab. Using of immunotherapy techniques to treat lung cancer led to significant shift in
the diagnostic and therapeutic algorithm of treating cancer. The combination of Anti-PD1
Nivilumab and Anti-CTLA4 Ipilimumab has provided excellent positive results in the treatment.
Ongoing pre-clinical investigations with involvement of new targeted therapies led to appreciable
improvement in survival of patients with lung cancer. The targeted therapeutic agents with genetic
mutations and signaling pathways are added significantly to armamentarium for treatment of lung
cancer. EGFR family members, Novel EML4-ALK inhibitors and MEK inhibitors are currently in
clinical development. Surgical techniques for lung cancer are no exception, Video Assisted
Thoracic Surgical Lobectomies are being performed. The most important innovation that have
changed surgical outcomes in last 20 years witnessed with usage of more sophisticated, elegant
and précised imaging modalities for the improvement of screening, diagnostic and staging such as
CT- scan, PET scan, PET/CT scan and Endobronchial ultra sound machine. This innovative
technology has been complimented, novel methods of administering more accurate and
concentrated doses of radiation therapy along with innovative local excisional methods such as
Cyber knife and Radio Frequency Ablation are implemented. The using of molecular markers and
tumor profiling ultimately will enhance the ability to predict tumor chemo sensitivity. However
complete surgical recession of the lung cancer will continue to be critical at this stage.

Keywords: Lung cancer, Chemotherapy, Immunotherapy, Molecular targative therapy, Invasive surgery,
Thoracoscopic surgery, Lobectomy.

INTRODUCTION:

Globally, lung cancer is the primary cause of cancer-related mortality, which has important public health
ramifications. Globally, lung cancer claimed the lives of 1.8 million people and about 2.5 million new cases
were diagnosed %2, Non-Small Cell Lung Cancer (NSCLC) and Small Cell Lung Cancer (SCLC) are the
two primary categories into which it is often divided.

The Study of Epidemiology:

Almost one in five cancer fatalities worldwide are caused by lung cancer, making it the most common cause
of cancer-related deaths overall. Smoking prevalence, air quality, and other environmental factors all have
a significant influence on the incidence and fatality rates, which differ by area. The study of lung cancer's
distribution, risk factors, and long-term trends is known as epidemiology & 4.



Incidence and Prevalence:

* Global Incidence: With an estimated 2.2 million new cases in 2020, lung cancer is the second most
prevalent cancer diagnosed globally.

* Regional Variations: Due in substantial part to previous smoking behaviours, higher incidence rates are
seen in affluent nations such as North America and Europe. However, rising rates are observed in low- and
middle-income nations, which is indicative of the tobacco industry's global growth.

* Gender Differences: Due to higher smoking rates in the past, men have historically had a higher incidence
of lung cancer. Nonetheless, the gender disparity is closing as more women smoke in numerous nations.

Mortality and Risk Factors:

* Global Mortality: Approximately 1.8 million fatalities from lung cancer has occurred in 2020, making up
roughly 18% of all cancer-related deaths. Lung cancer is the primary cause of cancer-related deaths.

* Survival Rates: Since lung cancer is frequently diagnosed at a late stage, the overall 5-year survival rate
is very low, at about 19%. Stage-specific survival rates differ dramatically, with early-stage lung cancer
showing far better results.

The following are thought to be risk factors for lung cancer: smoking tobacco, exposure to radon gas,
asbestos, air pollution, other carcinogens, family history, genetic mutations, and chronic lung diseases.

Trends Over Time frame:

* Decline in High-Income nations: As a result of effective tobacco control initiatives, lung cancer
incidence and mortality rates have been falling in many high-income nations.

* Rise in Low- and Middle-Income Countries: On the other hand, lung cancer rates are on the
rise in a number of low- and middle-income nations, which can be attributed to greater tobacco
use and relaxed tobacco control laws.

Pathogenesis of Lung Cancer:

The conversion of healthy lung cells into cancerous ones is caused by a complex interaction
between genetic, environmental, and lifestyle factors. A number of steps, including genetic
mutations, epigenetic modifications, and adjustments to cellular signaling pathways,
contribute to this metamorphosis. Together, these elements fuel the growth, invasion, and
metastasis of tumors by converting viable lung cells into malignant ones. Gaining insight
into these systems is essential to creating tailored treatments and enhancing lung cancer
patients' prognoses.

> Genetic Mutations: 58l

1. Oncogenes:
- EGFR: One type of oncogene is the EGFR (Epidermal Growth Factor Receptor) gene mutation,
which can cause unchecked cell division. EGFR mutations are more prevalent in adenocarcinomas
and non-smokers.

- KRAS: Smokers are often discovered to have KRAS mutations, which are linked to resistance to
some targeted medicines.
- ALK (Anaplastic Lymphoma Kinase): When ALK rearranges, oncogenic fusion proteins are
generated, which promote the growth of cancer.



- ROS1 and BRAF: Additional oncogenes that, once mutated, aid in the development of lung
cancer.
2. Tumour Suppressor Genes:
- TP53: Lung cancer frequently has mutations in this gene, which typically aids in controlling the
cell cycle and preventing genomic alterations.
- Retinoblastoma (RB1): Small cell lung cancer (SCLC) is a prevalent cause of RB1 function loss.
3. Additional Genetic Modifications:
-Genes PIK3CA, MET, and HER2: These mutations or amplifiers also contribute to the
pathophysiology of lung cancer.

» Epigenetic Changes:
Histone alterations and DNA methylation are prominent instances of epigenetic modifications that
affect gene expression without altering the DNA sequence. Tumour suppressor gene inhibition or
oncogene activation may result from these modifications.
1. DNA Methylation: The inactivation of cancer suppressor genes such as CDKN2A (p16) is caused
by hypermethylation of their promoter regions.
2. Histone Modifications: Chromosome shape and gene expression can be impacted by variations
in histone acetylation and methylation.

» Cellular and Molecular Pathways:
1. Cell Cycle Dysregulation:

- Cyclins and CDKs: Uncontrolled cell proliferation is caused by abnormal cyclin and
cyclin-dependent kinase (CDK) regulation.
- p53 and RB Pathways: Deficits in these pathways lead to increased genomic
instability and a lack of control over the cell cycle.
2. Inhibition of Apoptosis:
- BCL-2 Family Proteins: Cancer cells are able to survive when anti-apoptotic
proteins, such as BCL-2, are overexpressed because they block programmed cell
death.
3. The formation of angiogenesis:
- Vascular Endothelial Growth Factor (VEGF): When VEGF is overexpressed, new
blood vessels are encouraged to form in order to deliver oxygen and nutrients to the
expanding tumour.
4. Metastasis and Invasion:
- Epithelial-mesenchymal transition, or EMT: During this process, cancer cells take
on migratory and invasive characteristics that aid in metastasis.
- MMPs (Matrix Metalloproteinases): Degradation of the extracellular matrix is
caused by increased MMP production, which permits cancer cells to penetrate
surrounding tissues.

» Tumor Microenvironment:
The extracellular matrix, immune cells, stromal cells, and cancer cells
make up the tumour microenvironment, which is vital to the development of cancer.
1. Cancer-Associated Fibroblasts (CAFs): By secreting growth factors and altering
the extracellular matrix, CAFs encourage the growth and invasion of tumours.
2. Immune Evasion: Immunological Checkpoints: To avoid immune monitoring,




cancer cells take advantage of immunological checkpoints (such as PD-1/PD-L1).
3. Tumor-Associated Macrophages (TAMs): TAMs frequently impair anti-tumor

immunity and encourage the growth of tumours.
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Types of Lung Cancer: **%
The extracellular matrix, immune cells, stromal cells, and cancer cells make up the tumour
microenvironment, which is vital to the development of cancer.
The biological behaviour and origins of the two main categories are different:
1. Lung cancer with non-small cells (NSCL C):
-Adenocarcinoma: The most prevalent subtype, originates from glandular cells.
- Squamous Cell Carcinoma: Pronounced from the airway-lining squamous cells.
- Large Cell Carcinoma: A rapidly growing, undifferentiated form.
2. Lung cancer with small cells (SCLC):
- Derives from neuroendocrine cells, which are tiny, quickly proliferating cells.
- More tenacious and has a propensity to spread quickly.

Staging:

Determining the future outlook and treatment strategy requires meticulous staging.
- TNM System: Implemented in NSCLC, it requires consideration of the tumor's size (T), lymph node
involvement (N), and metastatic status (M).
- Restricted vs. Extended Stage: Used to indicate if an isolated hemithorax contains all of the cancer or if it
has spread further.

Prognosis:

Lung cancer prediction varies greatly depending on the type, stage of diagnosis, and response to
treatment.
- NSCLC: While advanced stages have more uncertain prognosis, early-stage illness has a better chance of
recovery.
- SCLC: Because of its aggressiveness and early metastasis, it usually has a worse prognosis; limited-stage
patients often survive better than extensive-stage patients.

ADVANCED CHEMOTHERAPEUTIC AGENTS

Significant progress has been made in the creation of novel chemotherapeutic drugs and
combination treatments for lung cancer in recent years. Traditional chemotherapeutic treatments
continue to be a mainstay, but in an effort to increase effectiveness and decrease adverse effects,
new medications and inventive combinations are always being investigated. With the
development of novel chemotherapy drugs and combination tactics, the field of lung cancer
treatment is always changing. The effectiveness of chemotherapy is being maximized while
reducing side effects which led to developments in immunotherapy, targeted therapy, and
innovative drug delivery methods. Future research could lead to even better treatment outcomes
for people with lung cancer and provide hope for more individualized and efficient treatments.

¢ New Chemotherapy Agents:

1. Lurbinectedin
- Mechanism of Action: By binding to the DNA minor groove and blocking RNA polymerase I,
lurbinectedin, a specific inhibitor of oncogenic transcription, causes apoptosis in cancer cells.



- Clinical Use: Licenced by the FDA in 2020, this medication is intended to treat adult patients whose
small cell lung cancer (SCLC) has progressed during or following platinum-based chemotherapy.

- Efficacy: Clinical trials involving lurbinectedin have yielded encouraging findings, including a tolerable
safety profile and noteworthy effectiveness in recurrent small cell lung cancer.

2. Nab-Paclitaxel (Nanoparticle Albumin-Bound Paclitaxel)

- Mechanism of Action: When compared to conventional paclitaxel, nab-paclitaxel improves drug
solubility, reduces hypersensitivity reactions, and uses albumin nanoparticles to improve paclitaxel delivery
to tumour cells.

- Clinical Use: Approved for use as a first-line treatment in patients with advanced non-small cell lung
cancer (NSCLC) that are not suitable for radiation therapy or curative surgery in conjunction with
carboplatin.

- Efficacy: Research has demonstrated that patients treated with nab-paclitaxel combined carboplatin had
better response rates and overall survival than those treated with standard paclitaxel plus carboplatin.

3. Trilaciclib

- Mechanism of Action: Being a myeloprotector, trilaciclib, a CDKA4/6 inhibitor, serves to protect bone
marrow from the harmful effects of chemotherapy.

- Clinical Use: Recently approved by the FDA to lower the incidence of myelosuppression caused by
chemotherapy in people undergoing specific forms of chemotherapy for small cell lung cancer (ES-SCLC)
with an advanced stage.

- Efficacy: Trilaciclib has been proven in clinical trials to significantly reduce the length and intensity of
anaemia, thrombocytopenia, and neutropenia, hence enhancing patients' quality of life throughout
chemotherapy.

¢ Novel Combination Therapies

1. Combinations involving immunotherapy and chemotherapy:

-Rationale: By harnessing the cytotoxic effects of chemotherapy to promote tumour antigen
release and hence improve the immune response, the combination of immune checkpoint
inhibitors with chemotherapy can improve the overall response to treatment.

- llustrations:

-Pembrolizumab with platinum-based chemotherapy has been approved as a first-line treatment
for metastatic non-small cell lung cancer (NSCLC). The combination has been shown to
significantly enhance overall survival when compared to chemotherapy administered alone.

- Atezolizumab with Chemotherapy: This combination of atezolizumab, carboplatin, and
etoposide has been approved for the first-line treatment of esophageal squamous cell lung cancer
(ES-SCLC), showing enhanced overall survival.

2. Targeted Therapy and Chemotherapy Combinations:

- Rationale: Chemotherapy and targeted medicines work in concert to target many pathways that
contribute to tumour growth and survival.

- lllustrations:




-Osimertinib + Chemotherapy: In order to improve treatment outcomes for patients with EGFR-
mutated NSCLC, osimertinib, an EGFR inhibitor, is being studied in clinical studies in conjunction with
chemotherapy.

-Alectinib with Chemotherapy: In patients with non-small cell lung cancer (NSCLC) that test
positive for ALK, alectinib, an ALK inhibitor, is being studied in combination with chemotherapy.

Ongoing Research and Future Directions

1. Antibody-Drug Conjugates (ADCs):

- Mechanism: By binding to antibodies that specifically target tumour antigens, ADCs are made to deliver
cytotoxic agents directly to cancer cells.

Examples: Patients with lung cancer who have HER2 mutations or overexpression are being studied for
the effects of ADCs, such as trastuzumab deruxtecan.
2. Inhibitors of PARP:

- Mechanism: Poly (ADP-ribose) polymerase (PARP) inhibitors target cancer cells which possess
mutations within the BRCA gene or other abnormalities in DNA repair processes.

- Examples: The use of olaparib and other PARP inhibitors in conjunction with chemotherapy is being
investigated for the treatment of lung cancer.
3. Innovative Chemotherapeutic drugs:
- Research: Current investigations aim to discover novel chemotherapeutic drugs that possess distinct
modes of action, enhanced effectiveness, and diminished toxicity profiles.
- Examples: Researchers are investigating into agents that target novel pathways like apoptosis inducers
and cell cycle regulators.

With the goal to improve efficacy and minimise side effects, recent developments
in lung cancer chemotherapy have concentrated on creating novel drugs, improving already-available
treatments, and investigating combination regimens. 255
1. Platinum-Based Chemotherapy:

The two main medications used to treat small cell lung cancer (SCLC) and non-small cell lung
cancer (NSCLC) are carboplatin and cisplatin. They function by causing DNA damage to cancer
cells that divide rapidly which results in cell death. Chemotherapy based on platinum is
frequently used in conjunction with radiation therapy or other medicines.

Taxanes:

Paclitaxel and Docetaxel: Taxanes cause disruptions to cell division and growth by interfering
with the functioning of microtubules. They can be beneficial in both the first and second lines of
treatment for non-small cell lung cancer (NSCLC) and are frequently included in combination
regimens.

Vinorelbine:

A vinca alkaloid, vinorelbine inhibits cell division by interfering with the synthesis of
microtubules. It is mostly used to treat non-small cell lung cancer (NSCLC), frequently in
conjunction with medicines based on platinum.

Pemetrexed:

Pemetrexed is an antimetabolite of folate that prevents the creation of DNA and RNA by
inhibiting the corresponding enzymes. It has demonstrated efficacy in some NSCLC subtypes and
is licensed for the treatment of NSCLC, especially when used in conjunction with cisplatin.
Immune checkpoint inhibitors (ICls) in conjunction with chemotherapy:

ICls, independent of PD-L1 expression status, have been approved in combination with
chemotherapy (platinum-based doublet) for both squamous and non-squamous non-small cell
lung cancer (NSCLC). ICls include pembrolizumab, nivolumab, and atezolizumab. This method
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has replaced chemotherapy as the first-line treatment option for advanced non-small cell lung
cancer, greatly increasing overall survival.

6. Targeted Therapies in Combination with Chemotherapy:
In certain cases, targeted therapies such as EGFR inhibitors (erlotinib, osimertinib) or ALK
inhibitors (alectinib, ceritinib) may be combined with chemotherapy to improve outcomes for
patients who have specific genetic mutations (e.g., EGFR mutations, ALK rearrangements).
7. Innovative Substances and Treatment Approaches:

Novel chemotherapeutic drugs, such as ones that target certain molecular pathways implicated in
the growth and resistance mechanisms of lung cancer, are still being investigated in ongoing
research.
-To increase therapy effectiveness and overcome resistance, combination therapies utilizing
immunotherapies, targeted medicines, or other new agents are being investigated.

CURRENT NOVEL IMMUNOTHERAPY

Immunotherapy has radically altered the means by which lung cancer is treated, providing fresh hope and
better results, particularly for specific patient subgroups.
Mechanism of Action:
Immunotherapy works by harnessing the body's immune system to identify and combat cancer cells. The
primary forms of immunotherapy for lung cancer consist of:
1. Immune Checkpoint Inhibitors (ICls): #+4%

-PD-1/PD-L1 Inhibitors:
Medication such as Durvalumab, Cemiplimab, Nivolumab, Atezolizumab, and Pembrolizumab inhibits the
communication between T cells' programmed cell death protein 1 (PD-1) and immune or cancer cells'
programmed death-ligand 1 (PD-L1). This improves T-cell-mediated cancer cell death and stops cancer
cells from eluding immune detection.
2. CTLA-4 Inhibitors:

-Ipilimumab: Inhibits the production of T-cells and increases their activation and proliferation, hence
enhancing the immunological response against cancer cells.

Indications and Approved Uses

¢ Non-Small Cell Lung Cancer (NSCLC):
First-Line Treatment: PD-1/PD-L1 inhibitors, such as pembrolizumab, atezolizumab, and durvalumab, are
approved for use in combination with chemotherapy (platinum-based regimens) for metastatic NSCLC
without EGFR or ALK mutations.
Second-Line Treatment: PD-1 inhibitors (pembrolizumab, nivolumab) are approved as monotherapy for
patients with metastatic NSCLC who have progressed on prior chemotherapy.
Maintenance Therapy: Pembrolizumab is also approved as a maintenance therapy following first-line
chemotherapy in patients with metastatic NSCLC with PD-L1 expression.

e Small Cell Lung Cancer (SCLC):
First-Line Treatment: Atezolizumab, in combination with chemotherapy (etoposide plus carboplatin or
cisplatin), is approved for extensive-stage SCLC.
Second-Line Treatment: PD-1 inhibitors like nivolumab and pembrolizumab are being investigated in
clinical trials for relapsed or refractory SCLC.

Biomarkers for Patient Selection
1. PD-L1 Expression:
Predictive Marker: Response rates to PD-1/PD-L1 inhibitors are higher in tumour cells with higher




PD-L1 expression levels.

Testing: Using tumour tissue samples, immunohistochemistry (IHC) is commonly used to measure
PD-L1 expression.
2. Emerging Marker:

Tumour Mutational Burden (TMB) An higher chance of an immunotherapy response is linked to a high
TMB, which indicates a large number of mutations within a tumour.

Testing: Next-generation sequencing (NGS) of tumour tissue or blood samples can be used to evaluate
TMB.
3. Microsatellite Instability (MSI):
Biomarker: Immunotherapy, including ICls, is more likely to be effective in treating tumours with high
MSI-H (microsatellite instability-high) or dAMMR (mismatch repair deficiency).

Testing: Certain assays that assess the stability of microsatellite sequences in tumour DNA can be used
to ascertain the MSI status.
Clinical Efficacy and Benefits
1. Increased Survival: In certain subgroups of lung cancer patients, immunotherapy has shown long-lasting
effects and increased overall survival rates, especially in individuals with high PD-L1 expression or other
positive indicators.
2. Decreased Toxicity: Immunotherapy frequently has a more acceptable side effect profile than
conventional chemotherapy, with lower rates of severe nausea, neuropathy, and hair loss.
3. Combination medicines: To increase efficacy and expand treatment options, immunotherapy is also being
researched in conjunction with chemotherapy, targeted medicines (such as EGFR inhibitors), and other
immune-modulating substances.

Numerous cutting-edge immunotherapy techniques have surfaced as viable lung
cancer treatments in recent years, especially for non-small cell lung cancer (NSCLC). Here are a few
noteworthy developments: 450
1. Immune Checkpoint Inhibitors (ICIs): Medication that targets the PD-1/PD-L1 receptors, including as
pembrolizumab (Keytruda), nivolumab (Opdivo), and atezolizumab (Tecentrig), enhances the immune
system's ability to identify and combat cancer cells.

2. CAR-T Cell Therapy: This treatment is being investigated for solid tumours such as lung cancer, despite
being largely utilised for blood cancers. It entails altering a patient's T-cells so they can identify and
eliminate cancer cells more effectively.

3. Cancer Vaccines: Medicinal vaccines, such as Provenge's sipuleucel-T, aim to target particular antigens
found on cancer cells by inducing the immune system to attack them.

4. Bispecific Antibodies: These are specially designed antibodies that have the ability to attach to immune
and cancer cells alike, strengthening the body's defences against the disease.

5. Tumor-Infiltrating Lymphocytes (TILS): To increase the patient's immune response to the tumour,
immune cells are taken out of the tumour, grown in a laboratory, and then reintroduced into the patient.
These medicines offer new alternatives for patients, especially those with advanced or metastatic disease,
and represent important improvements in the therapy landscape for lung cancer.

RECENT ADVANCES IN TREATMENT OF LUNG CANCER WITH TARGETED THERAPY

Targeted treatments for lung cancer concentrate on particular genetic changes or mutations that promote
tumour growth. These targeted molecules, which are frequently present in segments of lung cancer patients,
are intended to be inhibited or blocked by these medicines. 57



1. EGFR Inhibitors: Medications such as osimertinib (Tagrisso), erlotinib (Tarceva), and gefitinib (Iressa)
target EGFR gene mutations, which are frequently found in non-small cell lung cancer (NSCLC),
particularly in Asian populations.

2. ALK Inhibitors: Approximately 5% of NSCLC patients involve discrepancies affecting the anaplastic
lymphoma kinase (ALK) gene. Crizotinib (Xalkori), ceritinib (Zykadia), alectinib (Alecensa), brigatinib
(Alunbrig), and lorlatinib (Lorbrena) target these abnormalities.

3. ROS1 Inhibitors: Another uncommon genetic change known as ROS1 gene rearrangements makes
NSCLC sensitive to the effects of lorlatinib (Lorbrena), entrectinib (Rozlytrek), and crizotinib (Xalkori).

4. BRAF Inhibitors: A tiny fraction of NSCLC cases include BRAF gene mutations, which are the target
of dabrafenib (Tafinlar) and trametinib (Mekinist).

5. MET Inhibitors: Tepotinib (Tepmetko), Capmatinib (Tabrecta), and Crizotinib (Xalkori) target mutations
involving the MET gene, which can increase tumour growth or cause resistance to other treatments.

In comparison to conventional chemotherapy, these tailored treatments, known as targeted therapies, offer
better results and fewer side effects by attempting to obstruct the particular pathways that fuel the growth
of cancer '"®'When relevant mutations or variations are found in a patient's tumour through genetic
testing, they are usually employed.

The introduction of novel medications, the extension of available treatment options for
various genetic abnormalities, and enhancements in therapeutic efficacy and patient outcomes have been
the focal points of recent developments in the targeted therapy treatment of lung cancer. Few noteworthy
developments: 689!

1. Third-Generation EGFR Inhibitors: One such third-generation EGFR inhibitor that has demonstrated
notable success in treating NSCLC with EGFR mutations is osimertinib (Tagrisso), which also happens to
be resistant to the common T790M mutation. For patients who grow resistant to first-generation EGFR
inhibitors such as gefitinib and erlotinib, it is now a conventional treatment.

2. Complementary Medicines: To improve therapeutic efficacy and postpone resistance, the use of
combination therapies combining targeted medicines with additional modalities like immunotherapy or
chemotherapy is being investigated. Clinical trials, for instance, are looking into the combination of EGFR
inhibitors with immune checkpoint inhibitors.

3. Next-Generation ALK Inhibitors: Alectinib (Alecensa), brigatinib (Alunbrig), and lorlatinib (Lorbrena)
are examples of second- and third-generation ALK inhibitors that have shown increased potency and
efficacy against ALK-positive NSCLC, including those who contain resistance mutations.

4. Resistance Mechanisms and Novel Targets: New targets have been found and medications that can
overcome resistance have been developed as a result of improvements in our knowledge of the mechanisms
underlying resistance to targeted therapy. Medication aimed against KRAS mutations, MET changes, and
other less frequent genetic disorders falls under this category.

5. Liquid Biopsies and Tailored Medicine: The use of circulating tumour DNA, or ctDNA, in liquid biopsies
has made it possible to track tumour mutations over time without intrusive methods, which helps with
individualised therapy choices and the early identification of resistance mutations.

6. Approval of New Drugs: As more targeted therapies are approved by regulators, the range of available
treatments increases. Significant advancements in targeted therapy for lung cancer can be seen in




medications such as capmatinib (Tabrecta), which addresses MET exon 14 skipping mutations, and
sotorasib (Lumakras), which addresses KRAS G12C mutations.

RECENT SURGICAL APPROACHES IN LUNG CANCER

Surgical therapy for lung cancer plays a crucial role, especially in early-stage disease where the tumor is
localized and has not spread extensively ]

1. Types of Surgical Procedures:

e Lobectomy: This procedure, which removes the entire lobe containing the tumour, is the most
popular one for treating lung cancer. Because it provides the best possibility of eradicating the
malignancy while maintaining sufficient lung function, it is recommended.

e Pneumonectomy: A pneumonectomy involves removing the entire lung.

e Segmentectomy: This procedure involves removing more lung tissue than a wedge resection, but
not the entire lobe. When maintaining lung function is crucial, particularly in those with little
pulmonary reserve, it might be taken into consideration.

o Wedge Resection: The tumor-containing little wedge-shaped piece of lung tissue is removed.
Small, peripheral tumours or patients who are unable to undergo more involved surgery are usually
suitable recipients for this treatment.

2. Minimally Invasive Approaches:

e Video-Assisted Thoracoscopic Surgery (VATS): In comparison to open surgery, video-assisted
thoracoscopic surgery (VATS) uses a thoracoscope, or camera, together with surgical instruments
to remove a tumour with fewer incisions, less problems, and a shorter recovery period.

e Robot-Assisted Surgery: This technique offers improved dexterity and visualization during
surgery by using robotic arms that are controlled by the surgeon to execute precise movements.
Involves less recovery time and complications than open surgery by using a thoracoscope
(camera) and surgical equipment to remove the tumour through small incisions.

3. Indications:

Surgery is usually advised in the event of early-stage non-small cell lung cancer (NSCLC) and in certain
localised cases of small cell lung cancer (SCLC). In certain situations of advanced-stage lung cancer, it
might also be taken into consideration as a palliative measure to ease symptoms.

4. Preoperative Assessment:

Lung function is evaluated to determine if surgery is feasible and to forecast respiratory function following
surgery. Staging tests to ascertain the cancer's extent and whether surgery is necessary. These tests include
CT, PET, and occasionally MRI or biopsy scans.

5. Postoperative Care:

Recovery in a standard hospital environment following surgery, with prompt monitoring in the intensive
care unit (ICU).

To assist restore lung function and manage any problems, pulmonary treatment and rehabilitation are
recommended.

6. Advancements and Innovations:



More accurate tumour localization and safer resections have been made possible by advancements in
imaging technology and surgical methods. The goals of improved recovery protocols are to decrease
hospital stays and enhance post-operative patient outcomes. Depending on the stage and features of the
cancer, surgical therapy is still a mainstay of the multidisciplinary approach to treating lung cancer. It is
frequently supplemented with other modalities including chemotherapy, radiation therapy, increasingly
targeted medicines, or immunotherapy.

Modern surgical methods for lung cancer have concentrated on polishing methods
to increase recovery, lower complications, and improve patient outcomes. [117-134]:

1. Video-Assisted Thoracoscopic Surgery (VATS): This type of surgery is minimally invasive. VATS is
now the accepted method for performing many procedures related to lung cancer. It entails creating multiple
tiny incisions in the chest wall, through which surgical equipment and a thoracoscope—a tiny camera—are
introduced. Compared to open surgery, VATS causes less stress to the surrounding tissues and enables
surgeons to precisely view and remove tumours. Shorter hospital stays, quicker recovery periods, and less
discomfort following surgery are the outcomes of this.

Robot-Assisted Surgery: This type of surgery, which includes the use of the da Vinci Surgical System,
combines the benefits of VATS with the increased precision and dexterity provided by robotic arms under
the surgeon's control. This method is very useful for accessing hard-to-reach places inside the chest cavity
and can enable more intricate procedures.

2. Sublobar Resections:

Wedge Resection and Segmentectomy Compared to lobectomies, these operations entail removing lower
amounts of lung tissue. They are taken into consideration in specific circumstances where maintaining lung
function is crucial, such as in individuals with reduced pulmonary reserve or peripheral lung tumours. The
adoption of these procedures in carefully chosen patients has increased due to safety and effectiveness
improvements brought about by advancements in imaging and surgical technigues.

3. Enhanced Recovery After Surgery (ERAS) Protocols:

The goal of ERAS protocols is to enhance postoperative care in order to hasten recuperation and enhance
results from lung cancer surgery. Preoperative education, multimodal pain treatment, early mobilisation,
and optimal nutrition are some of the tactics included in these protocols. It has been demonstrated that
ERAS implementation lowers hospital stays, lowers complication rates, and improves patient satisfaction.

4. Navigational Bronchoscopy:

This minimally invasive procedure accesses and biopsy tiny tumours or lung nodules that are challenging
to reach with conventional approaches. It does this by using sophisticated imaging and bronchoscopic
equipment. It is becoming more and more common to employ it for radiation therapy or surgical resection
guidance, as well as for diagnostic purposes.

5. Single-Incision VATS:

Single-incision VATS is an instance of VATS in which the patient's natural skin folds serve as a single,
tiny incision site for the whole process. This strategy seeks to preserve the advantages of VATS while
further reducing surgical trauma and enhancing cosmetic results.

These improvements in lung cancer surgery methods are a result of continuous
attempts to increase treatment accuracy, reduce invasiveness, and enhance patient recovery and quality of



life. They are frequently included in an all-encompassing treatment plan that is customised to the unique
demands and condition of each patient, backed by multidisciplinary cooperation between pulmonologists,
oncologists, thoracic surgeons, and other medical specialists.

CONCLUSION

In conclusion, the treatment landscape for lung cancer has significantly evolved with advancements in
chemotherapy, immunotherapy, targeted therapy, and surgical approaches. Each modality plays a critical
role in managing the disease based on the specific characteristics of the tumor, the patient's overall health,
and the stage of the cancer.

1. Chemotherapy remains a cornerstone in the treatment of both non-small cell lung cancer (NSCLC) and
small cell lung cancer (SCLC). Platinum-based regimens, taxanes, vinorelbine, and pemetrexed are among
the commonly used agents, either alone or in combination, aiming to kill rapidly dividing cancer cells.

2. Immunotherapy, particularly immune checkpoint inhibitors (ICIs) targeting PD-1/PD-L1 or CTLA-4
pathways, has revolutionized the treatment of advanced NSCLC. ICls enhance the body's immune response
against cancer cells, offering durable responses and improved survival outcomes, especially when
combined with chemotherapy or other modalities.

3. Targeted Therapy focuses on specific genetic mutations or alterations driving tumor growth, such as
EGFR mutations, ALK rearrangements, ROS1 mutations, and others. Drugs like EGFR inhibitors, ALK
inhibitors, and newer agents targeting resistance mechanisms have shown efficacy in selected patient
populations, often leading to better outcomes with reduced toxicity compared to traditional chemotherapy.

4. Surgical Therapy plays a crucial role, especially in early-stage lung cancer where the tumor is localized.
Procedures like lobectomy, segmentectomy, and wedge resection are tailored based on tumor size, location,
and patient factors. Minimally invasive techniques such as VATS and robotic-assisted surgery have
improved recovery times and reduced complications, expanding their use.

Overall, the integration of these therapeutic modalities into comprehensive treatment plans reflects a
personalized approach to lung cancer care. Multidisciplinary collaboration among oncologists, thoracic
surgeons, pulmonologists, and other specialists is essential to optimize treatment decisions and outcomes
for each patient. Ongoing research and clinical trials continue to refine these therapies and explore novel
combinations, promising further advancements in the management of lung cancer in the future.

In order to maximise therapeutic benefit and minimise adverse effects for patients,
personalised and interdisciplinary therapy approaches are more widespread in the treatment of lung cancer,
as demonstrated by the advancements in chemotherapy.

In summary, immunotherapy is a ground-breaking approach to the treatment of lung cancer,
offering patients significant benefits and more therapeutic alternatives. Clinical trials are being carried out
to maximise its application in different stages and subtypes of lung cancer, and its full potential is still being
researched.

The rapidly evolving landscape of lung cancer treatment, where patients' prognosis and quality of life are
improved by targeted medications increasingly tailored to their individual genetic profiles, is highlighted
by the advancements in targeted therapy.

Prospective targeted therapy use is probably going to increase and be further refined as a result of
ongoing research and clinical trials.

Ultimately, surgical intervention is essential for the therapy of lung cancer because it can potentially
cure the illness or provide long-term control, especially for individuals whose cancer is still in an early



stage. Thoracic surgeons, medical oncologists, radiation oncologists, and pulmonologists are among the
multidisciplinary team of physicians who carefully evaluate each patient before making the choice to
proceed with surgery.
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