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Lecture #2: LUNG CANCER

Relevance
Most lung cancer statistics include both small cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC). In general, about 13% of all lung cancers are SCLC, and 84% are NSCLC.

Lung cancer (both small cell and non-small cell) is the second most common cancer (not counting skin cancer). In men, prostate cancer is more common, while in women breast cacner is more common.

The American Cancer Society’s estimates for lung cancer in the United States for 2022 are:

· About 236,740 new cases of lung cancer (117,910 in men and 118,830 in women)

· About 130,180 deaths from lung cancer (68,820 in men and 61,360 in women)

Lung cancer mainly occurs in older people. Most people diagnosed with lung cancer are 65 or older; a very small number of people diagnosed are younger than 45. The average age of people when diagnosed is about 70.

Lung cancer is by far the leading cause of cancer death , making up almost 25% of all cancer deaths. Each year, more people die of lung cancer than of colon, breast, and prostate cancers combined.

On a positive note, the number of new lung cancer cases continues to decrease, partly because people are quitting smoking. Also, the number of deaths from lung cancer continues to drop due to people stopping smoking and advances in early detection and treatment.

Purpose of the lecture:

After listening to the lecture, the student should know:

1. etiology of lung cancer and main carcinogenic factors;

2. primary symptoms of lung cancer;

3. methods of lung cancer detection and verification of the oncological process;

4. precancerous diseases of lung;

5. the principle of choosing a priority method of lung cancer treatment;

6. the concept of a personalized approach and a multidisciplinary team;

After listening to the lecture, the student should be able to:

1. establish the stage of lung cancer, apply international and domestic classification;

2. to develop a sense of oncological alertness;

3. develop an examination plan for a patient with a newly diagnosed lung cancer;

4. conduct a preventive conversation with the population about the need for timely examination and treatment;

5. develop a treatment plan for a breast cancer patient using a personalized approach;
Basic concepts:

– Know the causes of lung cancer development and measures of primary prevention;

– International and domestic classifications;

– Histological classification of lung cancer and mutational profile;

– Methods of diagnosis and screening of lung cancer;

– Main types of radical surgery and palliative surgery of lung cancer;
– The place and importance of immunotherapy;

– Chemotherapy and targeted therapy for breast cancer;
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Scope of the problem
Overall, the chance that a man will develop lung cancer in his lifetime is about 1 in 15; for a woman, the risk is about 1 in 17. These numbers include both people who smoke and those who don't smoke. For people who smoke the risk is much higher, while for those who don't, the risk is lower. 
· Black men are about 12% more likely to develop lung cancer than white men. The rate is about 16% lower in Black women than in white women. 
· Black and white women have lower rates than men, but the gap is closing. The lung cancer rate has been dropping among men over the past few decades, but only for about the last decade in women.

· Despite their overall risk of lung cancer being higher, Black men are less likely to develop SCLC than are white men. 

· ung cancer is the 2nd most common cancer worldwide. It is the most common cancer in men and the 2nd most common cancer in women.

· There were more than 2.2 million new cases of lung cancer in 2020.

· The 10 countries with the highest rates of lung cancer and the highest number of deaths from lung cancer in 2020 are shown in the tables below.

· ASR = age-standardised rates. These are a summary measure of the rate of disease that a population would have if it had a standard age structure. Standardisation is necessary when comparing populations that differ with respect to age because age has a powerful influence on the risk of dying from cancer.

· The following 3 tables show total global cancer incidence and rates in 2020, followed by the figures for men and women. Hungary had the highest overall rate of lung cancer in 2020, followed by Serbia.

Causes of lung cancer.

Smoking is the main cause of lung cancer. There is evidence that the following are also associated with an increased risk of lung cancer: previous lung disease, occupational exposure and indoor air pollution.

There is also strong evidence that:

· drinking water containing arsenic NCREASES the risk of lung cancer

· in current and former smokers, taking high-dose beta-carotene supplements INCREASES the risk of lung cancer

There is some evidence that:

· consuming red meat, processed meat and  alcoholic drinks might increase the risk of lung cancer

· in current smokers and former smokers, consuming vegetables and fruit might decrease the risk of lung cancer

· consuming foods containing retinol, beta-carotene or carotenoids might decrease the risk of lung cancer

· in current smokers, consuming foods containing vitamin C might decrease the risk of lung cancer

· in people who have never smoked, consuming foods containing isoflavones (constituent of plants with oestrogen-like properties) might decrease the risk of lung cancer
· being physically active might decrease the risk of lung cancer

· Rate of New Cases and Deaths per 100,000: The rate of new cases of lung and bronchus cancer was 52.0 per 100,000 men and women per year. The death rate was 36.7 per 100,000 men and women per year. These rates are age-adjusted and based on 2015–2019 cases and deaths.

· Lifetime Risk of Developing Cancer: Approximately 6.0 percent of men and women will be diagnosed with lung and bronchus cancer at some point during their lifetime, based on 2017–2019 data.

· Prevalence of This Cancer: In 2019, there were an estimated 576,924 people living with lung and bronchus cancer in the United States.

Etiology
Lung cancer is a common type of cancer that originates in the lungs. The lungs are two spongy organs in the chest that supply the body with oxygen and remove carbon dioxide. The pathophysiology of lung cancer refers to the physical changes happening in the body during lung cancer and the causes.
The two main types of lung cancer are small cell lung cancer and non-small cell lung cancer. Non-small cell lung cancers make up about 80% to 85% of all lung cancer cases and include:

· Adenocarcinomas begin in the cells that produce mucus.

· Squamous cell carcinomas begin in the squamous cells.

· Large cell lung carcinoma (LCLC) is named so because of its large, abnormal-looking cells. These cells can be found throughout the lungs but are typically located in the outer regions of the lungs.

· Small cell lung cancers make up about 10% to 15% of all lung cancer cases and are sometimes called oat cell cancer
RISK FACTORS AND PRINCIPLES CAUSES OF LUNG CANCER. 
Lung cancer has a number of possible causes. The most common is smoking or exposure to secondhand smoke. There can be other causes, however, and sometimes there is no known cause.

This article looks at the most common causes of lung cancer. It also helps you to identify lung cancer risks so that you can make lifestyle choices to reduce those risks.

A cause is something that directly contributes to the development of a disease. For example, a person may have lung cancer that was caused by smoking. By contrast, a risk factor is something that might cause the development of a disease, but has not yet. If you are a smoker but you do not have lung cancer, then smoking is simply a risk factor for lung cancer.

Lung cancer is linked with a range of possible causes and risk factors. A person may develop lung cancer due to exposure to chemicals or because of genetics. Sometimes there is no clear cause. People who never smoked and have no known long-term exposure to chemicals, for example, may still develop lung cancer. The most common cause, however, is smoking.
There are several possible causes of lung cancer. The leading cause of lung cancer is smoking tobacco. It’s estimated that about 80% of all lung cancer deaths are caused by smoking.
Small cell lung cancer is almost always related to a history of smoking.
Other exposures that can lead to lung cancer are secondhand smoke, radon, air pollution, and asbestos. Some workplace exposures like diesel exhaust and other chemicals can also raise the risk of lung cancer. Lung cancers in those who have never smoked tend to cause different lung changes than the cancers that are present in people who have smoked. Those who have never smoked tend to develop lung cancer at a younger age and may have certain gene changes.
Smoking 
Smoking is responsible for around 80% to 90% of lung cancer deaths in the United States. The risk of someone who smokes developing lung cancer is 15 to 30 times greater than that of a nonsmoker. The risk of heart disease drops when you stop smoking. Unfortunately, though, the risk of lung cancer may persist for years or even decades after you've quit. In fact, most people who develop lung cancer today are not smokers but former smokers. Approximately 10% to 20% of lung cancer deaths in the United States occur in nonsmokers. Worldwide, an estimated 25% of lung cancer patients are never-smokers. Cigar smoking is less dangerous than cigarette smoking. Still, cigar smokers are 11 times more likely to develop lung cancer than nonsmokers. There is debate over whether smoking marijuana raises lung cancer risk. There is, however, good evidence that hookah smoking (smoking a waterpipe) raises risk.

Lung cancer isn't the only kind of cancer that's smoking-related. Many cancers of the digestive system, as well as a type of leukemia, are linked with smoking. It's important to quit even if you already have cancer, because quitting smoking may improve survival. Age is an important risk factor for lung cancer. The disease becomes more common with increasing age. This is why the U.S. Preventive Services Task Force recommends lung cancer screenings for people over age 50 who have a smoking history.
Screening Guidelines
Lung cancer screening is recommended for people between 50 and 80 who:

· Have at least a 20 pack-year history of smoking

· Continue to smoke or quit smoking in the past 15 years

To calculate pack-years, multiply the number of packs smoked per day times the number of years smoked. For example: 2 packs per day times 10 years equals 20 pack-years.

Depending on your other risk factors, you and your healthcare provider may consider screening outside of these guidelines.

Radon 
Exposure to radon in the home is the second leading cause of lung cancer. It is also the top cause of lung cancer in nonsmokers. Radon is an invisible gas. It can enter a home through cracks in the foundation or walls and through gaps around service pipes and other routes where gas seeps. Radon is found in homes in all 50 states and across the world. It has no color or odor so you may not know if you're exposed. The only way to know if you are at risk is to have your home tested. If radon is found, there are ways to lower the levels. The U.S. Environmental Protection Agency (EPA) estimates that there are 21,000 lung cancer deaths each year related to radon.

Secondhand Smoke 
In 2013, a large prospective cohort study of more than 76,000 women confirmed a strong association between cigarette smoking and lung cancer, but found no link between the disease and secondhand smoke. Since then, there's been a vast body of research that finds secondhand smoke does raise the risk of lung cancer for nonsmokers by 20% to 30%. Secondhand smoke is now thought to be responsible for roughly 7,000 cases of lung cancer each year in the United States. Lung cancer isn't the only risk attached to secondhand smoke. The American Cancer Society says there's evidence suggesting it's linked to cancers of the larynx, the nose, and even breast cancer.

Air Pollution 
In 2013, outdoor pollution was classified as a carcinogen by the International Agency for Research on Cancer. A carcinogen is a cancer-causing substance. Air pollution contains tiny particles that are linked to burning and to chemical by-products from industrial and other sources. Indoor pollution is a problem too. Coal is used for cooking and heating in China and other parts of the world, for example. Wood stoves used in developing countries also create risk. Poorly ventilated modern gas stoves can emit carbon monoxide, nitrogen dioxide, and formaldehyde into the home.

Chemical Exposure 
Exposure to chemicals and substances is another important risk factor for lung cancer, especially when combined with smoking. You could be exposed to some of these at home, but on-the-job exposure may be more likely. 
Some chemicals associated with lung cancer include:

· Formaldehyde

· Asbestos

· Silica

· Chromium

· Arsenic

· Nickel compounds

· PAHs (polycyclic aromatic hydrocarbons)

· Vinyl chloride

· Wood dust

Some occupations associated with an increased lung risk include:

· Truck driving

· Sandblasting

· Metal working

· Printing

· Ceramic making

· Uranium mining

· Glass manufacturing

Radiation 
Exposure to high-energy radiation is a risk factor for lung cancer. This kind of exposure could come from X-rays and other radiation in health care, or from high levels of a more general radiation in the environment. People with cancer who undergo radiation therapy to the chest have an increased risk for lung cancer. This type of therapy may be done after a breast cancer mastectomy or for someone with Hodgkin’s disease. The risk is higher when radiation is received at a younger age. It can also vary depending upon the dose of radiation.

Lung Diseases  
Chronic obstructive pulmonary disease (COPD) and lung cancer are both caused by smoking. COPD is also itself a risk factor for lung cancer. This means that someone with COPD is much more likely to develop lung cancer than someone who smoked the same amount. The same is true if both individuals never smoked. Overall, the chance that someone who has COPD will develop lung cancer is two to four times greater than someone who does not have COPD. The risk is even greater for heavy smokers. Asthma and tuberculosis appear to be risk factors too. Idiopathic pulmonary fibrosis may increase the risk of lung cancer by up to 20%.

Medical Conditions  
People with certain cancers and other health conditions appear to have an increased risk of lung cancer. This may be due to genetics or other causes. These include:

· Hodgkin disease

· Non-Hodgkin lymphoma

· Testicular cancer

· Head and neck cancers

· Esophageal cancer

· Bladder and kidney cancers

· Cervical cancer

Organ transplant recipients are also at a greater risk for lung cancer.

Infections 
10% of cancers in the United States and about 25% worldwide are related to infectious diseases. Studies have found an association between human papillomavirus (HPV) infection and lung cancer. It's not yet known if this is simply a correlation or if HPV is an actual cause.

Genetics 
Overall, approximately 8% of lung cancer cases are considered hereditary. Genetic factors are more likely to be at work when lung cancer develops in nonsmokers, women, and people under 60. Having a first-degree relative with lung cancer doubles the risk of developing lung cancer yourself. First degree relatives include parents, siblings, and children. Having a second-degree relative with lung cancer raises your risk by around 30%. Second degree relatives include aunts, uncles, nephews, and nieces.

Cardiovascular 
Angiotensin-converting enzyme inhibitors (ACE inhibitors) are used to treat high blood pressure. They have raised concerns as lung cancer risk factors for a few reasons. These drugs increase bradykinin, a peptide in the lungs that has been known to stimulate the growth of lung cancer. They also cause the accumulation of substance P, a compound that helps transmit nerve signals. Substance P has been associated with the growth of cancer. A 2018 study of more than 300,000 people found that those who used ACE inhibitors were 14% more likely to develop lung cancer. The risk came with longer-term use and did not become clear until at least five years of use. The greatest risk was linked to more than 10 years of use. Drugs used in the study included:

· Altace (ramipril)

· Zestril or Prinivil (lisinopril)

· Coversyl (perindopril)

An elevated platelet count may also be a risk factor. A 2019 study comparing close to 30,000 people with lung cancer to over 56,000 people without the disease found that an elevated platelet count was associated with an increased risk. People with high counts were 62% more likely to develop non-small cell lung cancer and 200% more likely to get small cell lung cancer. The researchers believe the high platelet count could play a direct role in the development of the disease.

Lifestyle Risk Factors 
Smoking and exposure to secondhand smoke are two major risk factors you can modify. If you're struggling to quit, speak with your healthcare provider about support options, such as cessation aids. Beyond that, examine your overall habits to see if you can make additional changes that can decrease your risk of lung cancer.

Diet and Food Supplements 
The American Lung Association (ALA) recommends eating a diet high in fruits and vegetables and low in red and processed meats and processed sugar. There is no direct link between sugar and lung cancer, or any food and lung cancer. Cured meats like sausage and deep-fried cooking methods, however, may be associated with an increased lung cancer risk. The ALA also cautions that smokers should avoid taking beta-carotene supplements. Beta-carotene is a carotenoid, which is an antioxidant found in yellow, orange, and red plants and their fruits. Some studies suggest carotenoids decrease lung cancer risk but results are mixed. Other studies have found that high-dose supplements of vitamin A can be harmful.

Alcohol 
Some studies have found drinking alcohol is linked to lung cancer, but more research is needed. One earlier analysis of 3,137 lung cancer cases found that people who consumed at least 30 grams (0.6 ounces) of pure alcohol a day had a slightly greater risk of lung cancer.

CLINIC. SYMPTOMS.
The early symptoms of non-small cell lung cancer may include shortness of breath, a cough, shoulder or back pain, and more, but can depend on the subtype of the tumor. There can also be physical signs of the disease, such as a lump above the collar bone or clubbing. In some cases, the first symptoms of non-small cell lung cancer arise due to complications of the disease, such as blood clots or spinal cord compression. While some of the signs and symptoms are well-known, there are others that may be surprising. Before discussing the most common symptoms of non-small cell lung cancer, it's important to note that these signs can differ based on the different subtypes of the disease. Non-small cell lung cancer is broken down into three primary types:
· Adenocarcinoma (40 - 50 %)

· Squamous cell carcinoma (30 %)

· Large cell lung cancer (15 %)

· Carcinoid (1 - 2 %)

· Other tumors

Squamous cell lung cancers tend to grow near the large airways of the lungs. Symptoms often occur early due to obstruction in the airways that can lead to a cough, or coughing up blood. Lung adenocarcinomas and large cell lung cancers, in contrast, tend to grow in the outer regions (periphery of the lungs) and can sometimes grow quite larger before any symptoms occur. The first symptoms with these tumors may only include unintentional weight loss or a vague sensation of shortness of breath. While the most common first symptoms may differ somewhat between subtypes of non-small cell lung cancer, there are a number of symptoms that occur frequently in all.
A persistent cough, or a cough that lasts more than eight weeks, is the most common symptom of non-small cell lung cancer, especially squamous cell tumors.3﻿ While often annoying, the cough is often first attributed to something other than lung cancer, such as allergies, dry air, or the tail end of a cold. Unfortunately, a cough due to lung cancer can appear similar to a cough due to other conditions. Some conditions associated with a cough are COPD, asthma, or tuberculosis and these increase the risk of lung cancer.
Shortness of breath is a common first symptom of non-small cell lung cancer, particularly lung adenocarcinoma.﻿ This symptom can be challenging to recognize, however, as it's often very subtle at first. Early on, difficulty breathing may only occur with activity and is often dismissed as being due to a lack of exercise, weight gain, or simply age.
Hemoptysis is the symptom that was found to be the strongest predictor of lung cancer and is the first symptom of non-small cell lung cancer for 7 percent of people. That said, hemoptysis is present in only a minority of people with the disease, and there are many other potential causes ranging from bronchitis to blood clots.
Back pain occurs in many people with non-small cell lung cancer. There are a number of underlying causes including pressure on nerves, direct pressure from a tumor near the spine, or the spread of the cancer to bones. Back pain due to lung cancer can appear similar to other causes of back pain, but there are some characteristics that raise concern. Warning signs that back pain may be lung cancer-related include pain that is present at rest, pain that worsens when lying down (and increases the longer a person is in bed), and pain that worsens with a deep breath.

While shoulder pain is most often due to another condition, shoulder pain can be a symptom of lung cancer and is sometimes the first symptom.﻿ Like back pain, lung cancer can lead to shoulder pain in a number of ways. Irritation of the diaphragm or the phrenic nerve at any point as it passes through the chest can lead to shoulder pain. This "referred pain" occurs when the brain interprets the pain as beginning in the shoulder.

Pancoast tumors are a type of lung cancer that arises in tissues at the top of the lungs. Due to their location, they often invade nerves such as the brachial plexus which can lead to shoulder pain. These tumors are often first misdiagnosed for a few reasons. They do not often cause "typical" lung cancer symptoms such as a cough or shortness of breath, and due to their location, they are easily missed on a chest X-ray. In addition to shoulder pain, symptoms of a Pancoast tumor may include tingling and weakness of the fingers or hands, swelling of the upper arm, and Horner's syndrome; this collection of symptoms may include a droopy eyelid, increased sweating on one side of the face, and a constricted pupil in one eye. Shoulder pain may also occur if lung cancer has spread to the bones around the shoulder.

Chest pain is a fairly common early symptom of non-small cell lung cancer, and even though the lungs themselves do not have pain receptors, people may describe this as lung pain. When lung cancers occur in the outer regions of the lungs near the lung lining (such as with lung adenocarcinoma), pain with deep breathing, or pleuritic chest pain may occur.

Recurrent respiratory infections such as bronchitis or pneumonia are fairly common before a diagnosis of lung cancer is made. Tumors that grow near the large airways can cause an obstruction that raises the risk of infections.

Fatigue. Since tumors such as lung adenocarcinomas can grow quite large before being diagnosed, and fatigue is a common "early" symptom. Unlike ordinary tiredness, people often describe cancer fatigue as being "profound fatigue" or exhaustion. It's not the type of tiredness that improves with a cup of coffee or a good night's sleep.
Depression. The link between lung cancer and depression or any cancer depression is fairly clear, but it appears that depression may be an early warning sign of lung cancer as well. A 2018 clinical update noted that for roughly 20 percent of people with non-small cell lung cancer, the onset of depression precedes the diagnosis. It's thought that some lung cancers release inflammatory chemicals such as cytokines that lead to depression.

Blood clots in the legs (deep vein thromboses) that sometimes break off and travel to the lungs (pulmonary emboli) are unfortunately common with non-small cell lung cancer, and can sometimes be the first sign of the disease. A 2014 study looking at people newly diagnosed with lung cancer found that 13 percent had blood clots, with almost 5 percent having pulmonary emboli. Symptoms of deep vein thrombosis can include swelling, pain, warmth, and redness of one leg (often the calf) that often increases with bending the foot. When pulmonary emboli occur, a person may develop the sudden onset of shortness of breath, chest pain, palpitations, sweating, coughing up blood, and when severe, loss of consciousness.

Unexplained Weight Loss defined as the loss of 5 percent or more of body weight over a 6 month period without trying, can be a sign of lung cancer.﻿ Though some people may welcome the loss of those pounds, it isn't something to ignore. For three out of four people, the weight loss is due to an underlying medical condition, and when combined with any other symptoms, is thought to be highly predictive of cancer.
Rare Symptoms. There are a number of symptoms that occur less often, but should definitely be evaluated if they occur.
Clubbing is a condition in which the ends of the fingers take on the appearance of upside-down spoons. People may also notice that their fingers feel spongy, or that they are constantly red. While measurements can be done to confirm the presence of clubbing, it's important to talk to your healthcare provider if your fingers and/or nails change in any way. Clubbing is sometimes a normal finding that runs in families, but roughly 90 percent of the time it is a warning sign of underlying lung cancer.
Hoarseness is a fairly common symptom of advanced lung cancer but may occur as an early symptom as well. Many people associate hoarseness with a soft or raspy voice, but any change in the volume or pitch of the voice may occur. More common with tumors of the left lung than the right, a hoarse voice occurs when a cancer presses on a nerve that supplies the vocal cords (the recurrent laryngeal nerve).
Wheezing can occur with squamous cell cancers, and is often caused by a tumor invading and obstructing the large airways of the lungs. New onset of wheezing, especially in someone who does not have a history of asthma, should always be evaluated.

Swollen Lymph Nodes in the Neck and Upper Chest. For some people, the first sign of non-small cell lung cancer may be due to the spread of the tumor to lymph nodes. These may be felt in the neck (cervical lymph nodes), or just above the collarbone (supraclavicular lymph nodes). Nodes that are enlarged due to cancer are often painless and firm, but this can vary.
Face and Neck Swelling 
Not immediately obvious as a potential symptom of lung cancer, swelling in the face, neck, and chest may occur due to a complication of non-small cell lung cancer known as superior vena cava syndrome (SVC syndrome), and is sometimes the first sign of the disease. SVC syndrome occurs when a tumor (usually cancers near the top of the lungs) pushes on the superior vena cava, the large blood vessel that returns blood from the head, neck, and chest to the heart. In addition to swelling, people may notice dilated veins in their neck and chest. If the symptoms come on rapidly, it can be a medical emergency.

Paraneoplastic Symptoms are a collection of symptoms that occur due to hormone or hormone-like substances secreted by a tumor, or by the body in response to a tumor. Symptoms vary widely and may affect the brain and spinal cord, blood cells, electrolytes, and more. The most common syndromes with non-small cell lung cancer (in contrast to small cell lung cancer) include hypercalcemia with squamous cell carcinoma and carcinoid syndrome (facial flushing, diarrhea, hives, and more) with carcinoid tumors.

Symptoms Due to Metastases 
Roughly 40 % of non-small cell lung cancers are stage IV or metastatic at the time of diagnosis, and for some people, the first symptoms may be related to this spread to distant sites.13﻿ The most common sites of metastases and some symptoms that may occur include:

· Brain metastases: Visual changes, speech changes, weakness, lack of coordination, headaches, seizures, personality changes, nausea and vomiting, and more

· Liver metastases: Abdominal pain, jaundice (a yellowish discoloration of the skin), and itching

· Bone metastases: Bone pain, fractures with only mild trauma (pathological fractures)

· Adrenal gland metastases: Back pain in the mid-back, and abdominal pain

Signs That Others May Notice 
Sometimes a family member or friend is the first to notice potential signs of non-small cell lung cancer. These include changes that can be seen visually or heard, such as:

· Coughing

· Coughing up blood

· Wheezing

· Hoarseness

· Weight loss

· Clubbing

· Reduced energy

· Jaundice

· Change in balance or strength

When symptoms develop slowly and gradually, people may be unaware that their symptom is worsening. A friend or family member who does not see the person every day, in contrast, may pick up on these changes over time. For example, when fatigue worsens slowly, people may adapt to the change and not notice the extent.

Complications 
There are a number of complications that may occur with non-small cell lung cancer. Many of these occur with advanced disease, but since non-small cell lung cancer is often diagnosed in the advanced stages, these complications are sometimes the first symptoms of the disease as well.

Malignant Pleural Effusion 
Roughly 40 % of people with non-small cell lung cancer will develop a malignant pleural effusion at some point in their journey. In this condition, fluid builds up in the space between the two membranes surrounding the lungs (the pleural cavity) causing shortness of breath and sometimes a cough or chest pain that varies with position.

Spinal Cord Compression 
When lung cancer spreads to bones (bone metastases), it commonly affects the bones in the chest region and the spine. Metastases to the spine can result in pressure on the spinal cord (metastatic spinal cord compression) with symptoms that can include worsening back pain, weakness of the legs, and sometimes loss of bladder or bowel control. Spinal cord compression is a medical emergency, and immediate treatment is needed to prevent permanent paralysis.

Blood Clots 
As noted earlier, non-small cell lung cancer increases the risk for blood clots, and sometimes they occur even before the diagnosis is made. Treatments for lung cancer such as surgery and chemotherapy further increase the risk.

Hemorrhage from the Lungs (Massive Hemoptysis) 
Bleeding into the lungs with consequent coughing up blood—even just a teaspoon or two—can be life-threatening. Coughing up one-third of a cup of blood is referred to as massive hemoptysis and has a high mortality rate.

Superior Vena Cava Syndrome 
SVC syndrome may be the first symptom of lung cancer as noted above but can occur at any time with the disease. The rapid onset of swelling in the face, neck, or chest along with dilated neck veins requires immediate medical care.

Hypercalcemia 
An elevated calcium level in the blood (hypercalcemia) may occur for a number of reasons, including metastases to bones, paraneoplastic syndromes, dehydration, kidney dysfunction, and more. Symptoms may include muscle pain, nausea and vomiting, increased thirst, an irregular heart rate, and confusion. If not recognized and promptly treated, it can lead to coma and death.

Febrile Neutropenia 
A low white blood cell count due to chemotherapy can increase the risk of serious or life-threatening infections. Developing a fever while on chemotherapy is usually treated aggressively with broad-spectrum antibiotics.

Suicide 
Depression can be an early symptom of lung cancer (inflammatory depression) but can occur at any point during the course of the disease. It's recently been noted that the suicide risk in cancer patients, especially people with lung cancer, is very high.﻿
While it would seem that advanced tumors and the spread of cancer would be a risk factor, this isn't always true. The highest risk of suicide is soon after diagnosis, even when symptoms are mild or if a tumor is highly curable. It's important for everyone to be familiar with the warning signs of suicide, especially those who have been diagnosed with cancer.

Small Cell Lung Cancer
Small cell lung cancer is the least common type of lung cancer, but it spreads faster than non-small cell lung cancer. Early lung cancer screenings can detect small cell lung cancer before it spreads, when the disease is most treatable by methods like radiation therapy, immunotherapy and chemotherapy. Small cell lung cancer is fast-growing lung cancer that develops in the tissues of the lungs. By the time a person gets a diagnosis, small cell lung cancer has typically spread (metastasized) outside of the lungs. This cancer is also more likely than other types of lung cancer to come back after treatment. Small cell lung cancer is sometimes, but not often, called oat cell cancer because the small, oval-shaped cells look like oat grains under a microscope.
Small cell lung cancer is the least common type of lung cancer. More people who have lung cancer — an estimated eight out of 10 — develop non-small cell lung cancer (NSCLC). Compared to NSCLC, small cell lung cancer grows faster and is more likely to spread.

An estimated 15% of people diagnosed with lung cancer have small cell lung cancer. There are two types of small cell lung cancer. Cancer cells grow and spread differently depending on the type. There are two types of SCLG:

· Small cell carcinoma.

· Combined small cell carcinoma.

Smokers, people with a history of smoking and nonsmokers are all at risk for lung cancer. However, small cell lung cancer almost always develops in people who have a long history of tobacco use. While anyone can get lung cancer, current and former smokers are most at risk for small cell lung cancer. Other risk factors include:

· Secondhand smoke
· Radiation exposure via cancer treatments, home radon or diagnostic imaging scans.

· Family history of lung cancer.
· Human immunodeficiency virus (HIV)
· Workplace exposure to asbestos, arsenic, nickel, tar or other chemicals.

· Air pollution.

· Advanced age.

Secondhand smoke is what you inhale accidentally (called passive smoking) when you are near sources of tobacco smoke. For example, at parties or public gatherings, you might mingle with people who smoke. You may not feel any changes, but breathing secondhand smoke can affect your health. Secondhand smoke is smoke you don’t mean to breathe in. Exposure to secondhand smoke comes from side stream or mainstream smoke. Burning tobacco products, such as cigarettes, cigars or pipes, releases side stream smoke. A person actively smoking nearby exhales mainstream smoke. Both sources release harmful chemicals into the air that affect nonsmokers. All smoke from burning nicotine products contains harmful chemicals (toxins). Even nonsmokers inhaling other people’s smoke breathe in these toxins. Side stream smoke from the end of a cigarette, cigar or pipe is unfiltered. It has more harmful toxins than mainstream smoke that someone breathes out.
Early-stage small cell lung cancer that hasn’t spread rarely causes symptoms. As the disease progresses, you may experience:

· Chest pain or discomfort.

· Chronic cough that doesn’t go away or worsens.

· Hemoptysis.

· Difficulty breathing.

· Facial swelling.

· Fatigue.
· Hoarsness.
· Loss of appetite.

· Swollen neck veins.

· Unexplained weight loss.
· Whezing.
DIAGNOSTIC OF LUNG CANCER.
Tests may include:

· Imaging tests. An X-ray image of your lungs may reveal an abnormal mass or nodule. A CT scan can reveal small lesions in lungs that might not be detected on an X-ray.

· Sputum cytology. If patient has a cough and are producing sputum, looking at the sputum under the microscope can sometimes reveal the presence of lung cancer cells.

· Tissue sample (biopsy). A sample of abnormal cells may be removed in a procedure called a biopsy.

There are multiples types of biopsy, in a number of ways, including bronchoscopy, in which doctor examines abnormal areas of your lungs using a lighted tube that's passed down the throat and into the lungs. Mediastinoscopy, in which an incision is made at the base of a neck and surgical tools are inserted behind the breastbone to take tissue samples from lymph nodes is also an option. Another option is needle biopsy, in which doctor uses X-ray or CT images to guide a needle through the chest wall and into the lung tissue to collect suspicious cells.

A biopsy sample may also be taken from lymph nodes or other areas where cancer has spread, such as your liver. Careful analysis of cancer cells in a lab will reveal what type of lung cancer patient have. Results of sophisticated testing can tell a doctor the specific characteristics of cancer cells that can help determine real prognosis and guide patient treatment.

Staging tests may include imaging procedures that allow doctor to look for evidence that cancer has spread beyond the lungs. These tests include CT, MRI, positron emission tomography (PET) and bone scans. Not every test is appropriate for every person, its depends of every clinical situation. 
A biopsy is a test done to remove a tissue sample from the body so it can be examined. A lung biopsy is a test to take a small piece of a lung. This is done with a special biopsy needle. Or it’s done during surgery. The biopsy is done to look for lung disease, cancer, or another condition.

There are several types of lung biopsy:

· Needle biopsy. A numbing medicine (local anesthetic) is put on the chest. A needle is put into the lung to take out a sample. A CT scan (a series of X-rays and a computer) or fluoroscopy (a type of X-ray movie) may be used to guide the biopsy needle into the right place. This type of biopsy is also called a closed, transthoracic, or through the skin (percutaneous) biopsy.

· Transbronchial biopsy. This type of biopsy is done with a bronchoscope. This is a long, thin tube with a tiny camera. The bronchoscope is put down the throat and through the windpipe (trachea) down into the main airways of the lungs.

· Thoracoscopic biopsy. General anesthesia or local anesthetic is used. A flexible, lighted tube (endoscope) is put between the ribs, through the chest wall, and into the chest cavity. Biopsy tools are used through the endoscope to take out small pieces of lung tissue. This is also called a video-assisted thoracoscopic surgery (VATS) biopsy. Treatments can also be done during this test. They may include removing a nodule or other tissue.

· Open biopsy. This is done under general anesthesia. This method is used if the sample from the needle biopsy is too small to get a diagnosis. A cut (incision) in the skin is made to get to the lung. A piece of the lung is removed. Depending on the fast results of a biopsy, more surgery may be done during the test. This may include removing a wedge or a lobe of the lung. An open biopsy requires an overnight hospital stay.

A lung biopsy may be done to:

· Check an abnormal spot on the lung seen on a chest X-ray or other imaging test

· To diagnose lung infection or other lung disease

· Look for the cause of too much fluid in the lung

· Find out if a lung tumor is cancer (malignant) or not cancer (benign)

· To see how far lung cancer has spread (staging)

The type of biopsy done will depend on several things. These may include your general health, the type of lung problem, and where the problem is in the lung.

The risks of an open lung biopsy may include:

· Blood loss or blood clots

· Pain or discomfort

· Infection

· Pneumonia

· Problems from general anesthesia

· Air in the space between the lung and the inner chest wall (pneumothorax)

· Fluid in the space between the lung and the inner chest wall (pleural effusion)

The risks of a needle or transbronchial lung biopsy may include:

· Air or fluid in pleural space and inner chest wall

· Bleeding in the lung

· Infection

TNM staging of  LUNG CANCER
The TNM staging system is the most common way to stage non small cell lung cancer. And it is sometimes used for small cell lung cancer.

TNM stands for Tumour, Node, Metastasis.

TX means the main cancer (primary) can’t be assessed. It doesn't show on scans but there might be cancer cells present in spit or in fluid taken from the lung.

T0 means there is no sign of cancer.

Tis means an area of cancer cells contained within the inner lining of the lungs.

T1 means the cancer is contained within the lung.

T1mi is a staging description for a type of non small cell lung cancer called adenocarcinoma. It means minimally invasive adenocarcinoma. The cancer is no more than 3cm at it’s widest part. It’s grown no further than 0.5cm into deeper lung tissue.

It is divided into T1a, T1b, and T1c according to the diameter of the cancer.

T1a means the cancer is 1cm or less at its widest part.

T1b means the cancer is between 1cm and 2cm across.

T1c means the cancer is between 2 and 3 cm across.

T2 can mean different things.

The cancer is between 3cm and 5cm across.

Or the cancer has one or more of the following features:

· it involves the main airway (the main bronchus) but is not close to the area where the bronchus divides to go into each lung

· it involves the inner lining of the chest cavity (the visceral pleura) 
· part or all of the lung has collapsed or is blocked due to inflammation

T2a means the cancer is between 3cm and 4cm.

T2b means the cancer is between 4cm and 5cm.

T3 can mean different things.

The cancer is between 5cm to 7cm.

Or there is more than one tumour in the same lobe of the lung.

Or the cancer has grown into one or more of these structures:

· the chest wall (the protective structure around the lungs and other organs in the chest)

· the outer lining of the chest cavity (the parietal pleura)

· the nerve close to the lung (phrenic nerve)

· the outer covering of the heart (the pericardium)

T4 can mean different things.

The cancer is bigger than 7cm.

Or it is in more than one lobe of the lung.

Or it has spread into one or more of the following structures:

· the muscle under the lungs (the diaphragm)

· the area between the lungs in the middle of the chest (the mediastinum)

· the heart

· a major blood vessel

· the wind pipe (trachea)

· the nerve that controls the voice box

· the food pipe (oesophagus)

· a spinal bone

· the area where the main airway divides to go to each lung

NX means that the lymph nodes can’t be assessed.

N0 means that the lymph nodes don’t contain cancer cells.

N1 means there are cancer cells in lymph nodes within the lung or in lymph nodes in the area where the lungs join the airway (the hilum).

N2 means there is cancer in lymph nodes:

· in the centre of the chest (mediastinum) on the same side as the affected lung or 
· just under where the windpipe branches off to each lung

N3 means there is cancer in lymph nodes:

· on the opposite side of the chest from the affected lung or 
· above the collar bone or 
· at the top of the lung

M0 means the cancer hasn’t spread to another lobe of the lung or any other part of the body.

M1 means the cancer has spread to other areas of the body. It is split into M1a, M1b and M1c. 

M1a means one or more of the following:

· there is cancer in both lungs

· there are areas of cancer in the lining around the lung or the lining around the heart

· there is fluid around the lung or heart that contains cancer cells – this is called a malignant pleural effusion or a malignant pericardial effusion

M1b means that there is a single area of cancer outside the chest in an organ (such as the liver or brain) or a lymph node.

M1c means that there is more than one area of cancer in one or several organs.

Treatment Choices for Non-Small Cell Lung Cancer, by Stage
The treatment options for non-small cell lung cancer (NSCLC) are based mainly on the stage (extent) of the cancer, but other factors, such as a person’s overall health and lung function, as well as certain traits of the cancer itself, are also important. If patient smoke, one of the most important things he can do to be ready for treatment is to  try to quit. Studies have shown that patients who stop smoking after a diagnosis of lung cancer tend to have better outcomes than those who don’t.

Treating occult cancer

For these cancers, malignant cells are seen on sputum cytology, but no obvious tumor can be found with bronchoscopy or imaging tests. They are usually early-stage cancers.  Bronchoscopy and possibly other tests are usually repeated every few months to look for a tumor. If a tumor is found, treatment will depend on the stage.

Treating stage 0 NSCLC

Because stage 0 NSCLC is limited to the lining layer of the airways and has not invaded deeper into the lung tissue or other areas, it is usually curable by surgery alone. No chemotherapy or radiation therapy is needed. If patient are healthy enough for surgery, he can usually be treated by segmentectomy or wedge resection (removal of part of the lobe of the lung). Cancers in some locations (such as where the windpipe divides into the left and right main bronchi) may be treated with a sleeve resection, but in some cases they may be hard to remove completely without removing a lobe (lobectomy) or even an entire lung (pneumonectomy). For some stage 0 cancers, treatments such as photodynamic therapy (PDT), laser therapy, or brachytherapy (internal radiation) may be alternatives to surgery. If your cancer is truly stage 0, these treatments should cure you.

Treating stage I NSCLC

If patient has stage I NSCLC, surgery may be the only treatment you need. This may be done either by taking out the lobe of the lung that has the tumor (lobectomy) or by taking out a smaller piece of the lung (sleeve resection, segmentectomy, or wedge resection). At least some lymph nodes in the lung and in the space between the lungs will also be removed and checked for cancer. Segmentectomy or wedge resection is generally an option only for very small stage I cancers and for patients with other health problems that make removing the entire lobe dangerous. Still, most surgeons believe it is better to do a lobectomy if the patient can tolerate it, as it offers the best chance for cure.

For people with stage I NSCLC that has a higher risk of coming back (based on size, location, or other factors), adjuvant chemotherapy after surgery may lower the risk that cancer will return. But doctors aren’t always sure how to determine which people are likely to be helped by chemo. New lab tests that look at the patterns of certain genes in the cancer cells may help with this. Studies are now being done to see if these tests are accurate.

After surgery, the removed tissue is checked to see if there are cancer cells at the edges of the surgery specimen (called positive margins). This could mean that some cancer has been left behind, so a second surgery might be done to try to ensure that all the cancer has been removed. (This might be followed by chemotherapy as well.) Another option might be to use radiation after surgery.

For stage I cancers that are 4cm across, another treatment option is immunotherapy with nivolumab along with chemotherapy before surgery. Additional therapy after surgery might be needed depending on what is found at the time of surgery.

If patient has serious health problems that prevent from having surgery, he may get stereotactic body radiation therapy (SBRT) or another type of radiation therapy as your main treatment. Radiofrequency ablation (RFA) may be another option if the tumor is small and in the outer part of the lung.

Treating stage II NSCLC

People who have stage II NSCLC and are healthy enough for surgery usually have the cancer removed by lobectomy or sleeve resection. Sometimes removing the whole lung (pneumonectomy) is needed. Any lymph nodes likely to have cancer in them are also removed. The extent of lymph node involvement and whether or not cancer cells are found at the edges of the removed tissues are important factors when planning the next step of treatment.

After surgery, the removed tissue is checked to see if there are cancer cells at the edges of the surgery specimen. This might mean that some cancer has been left behind, so a second surgery might be done to try to remove any remaining cancer. This may be followed by adjuvant (additional) treatment with chemotherapy (chemo), possibly followed by adjuvant immunotherapy with atezolizumab for up to a year. Another option is to treat with radiation, sometimes with chemotherapy.

Even if positive margins are not found, adjuvant chemo is usually recommended after surgery to try to destroy any cancer cells that might have been left behind. As with stage I cancers, newer lab tests now being studied may help doctors find out which patients need this adjuvant treatment and which are less likely to benefit from it. For stage II cancers that are larger than 4cm across, another treatment option is immunotherapy with nivolumab along with chemotherapy before surgery. Additional therapy after surgery might be needed depending on what is found at the time of surgery. For people whose cancer cells have certain mutations in the EGFR gene, adjuvant treatment with the targeted drug osimertinib might be an option at some point as well.

Treating stage IIIA NSCLC

The initial treatment for stage IIIA NSCLC may include some combination of radiation therapy, chemotherapy, and/or surgery. For this reason, planning treatment for stage IIIA NSCLC often requires input from a medical oncologist, radiation oncologist, and a thoracic surgeon. Treatment options depend on the size of the tumor, where it is in lung, which lymph nodes it has spread to, overall health, and how well patient is tolerating treatment. For patients who can tolerate it, treatment usually starts with chemo, often combined with radiation therapy (also called chemoradiation). Surgery may be an option after this if the doctor thinks any remaining cancer can be removed and the patient is healthy enough.

For certain stage IIIA cancers, another treatment option is immunotherapy with nivolumab along with chemotherapy first and then surgery. Additional therapy after surgery might be needed depending on what is found at the time of surgery.

In some cases, surgery may be an option as the first treatment. This is often followed by adjuvant chemo, which in turn might be followed by adjuvant immunotherapy with atezolizumab for up to a year in some cases. Adjuvant radiation therapy might also be an option if it hasn’t been given before. For people whose cancer cells have certain mutations in the EGFR gene, adjuvant treatment with the targeted drug osimertinib might be an option at some point as well.

For people who are not healthy enough for surgery, radiation therapy, which may be combined with chemo, is often used. If surgery, radiation, and chemoradiation are not likely to be good treatment options, an immunotherapy drug such as pembrolizumab (Keytruda) or cemiplimab (Libtayo) may be considered as the first treatment.

Treating stage IIIB NSCLC

Stage IIIB NSCLC has spread to lymph nodes that are near the other lung or in the neck, and may also have grown into important structures in the chest. These cancers can’t be removed completely by surgery. As with other stages of lung cancer, treatment depends on the patient’s overall health. If you are in fairly good health you may be helped by chemotherapy combined with radiation therapy (known as chemoradiation). Some people can even be cured with this treatment. If the cancer stays under control after 2 or more treatments of chemoradiation, the immunotherapy drug durvalumab (Imfinzi) can be given for up to a year to help keep the cancer stable. Patients who are not healthy enough for this combination are often treated with radiation therapy alone, or, less often, chemo alone. If surgery, radiation, and chemoradiation aren't likely to be good treatment options, an immunotherapy drug such as pembrolizumab (Keytruda) or cemiplimab (Libtayo) may be considered as the first treatment. These cancers can be hard to treat, so taking part in a clinical trial of newer treatments may be a good option for some people.

Treating stage IVA and IVB NSCLC

Stage IVA or IVB NSCLC has already spread when it is diagnosed. These cancers can be very hard to cure. Treatment options depend on where and how far the cancer has spread, whether the cancer cells have certain gene or protein changes, and your overall health.

If patient has in otherwise good health, treatments such as surgery, chemotherapy, targeted therapy, immunotherapy and radiation therapy may help you live longer and make he feel better by relieving symptoms, even though they aren’t likely to cure.
Other treatments, such as photodynamic therapy (PDT) or laser therapy, may also be used to help relieve symptoms. In any case, if you are going to be treated for advanced NSCLC, be sure you understand the goals of treatment before you start.

NSCLC that has spread to only one other site (stage IVA)

Cancer that is limited in the lungs and has only spread to one other site (such as the brain) is not common, but it can sometimes be treated (and even potentially cured) with surgery and/or radiation therapy to treat the area of cancer spread, followed by treatment of the cancer in the lung. For example, a single tumor in the brain may be treated with surgery or stereotactic radiation, or surgery followed by radiation to the whole brain. Treatment for the lung tumor is then based on its T and N stages, and may include surgery, chemo, radiation, or some of these in combination.

NSCLC that has spread widely (stage IVB)

For cancers that have spread widely throughout the body, before any treatments start, tumor will be tested for certain gene mutations (such as in the KRAS, EGFR, ALK, ROS1, BRAF, RET, MET, or NTRK genes). If one of these genes is mutated in your cancer cells, your first treatment will likely be a targeted therapy drug:

· For people whose cancer has the KRAS G12C gene change, a KRAS inhibitor, like sotorasib (Lumakras) might be used, after another drug has already been tried.

· For tumors that have the ALK gene change, an ALK inhibitor can often be the first treatment. Another ALK inhibitor can be used if one or more of these drugs stops working or is not well tolerated.

· For people whose cancers have certain changes in the EGFR gene, an EGFR inhibitor may be used as the first treatment (sometimes along with a targeted drug that affects new blood vessel growth).

· For people whose cancers have changes in the ROS1 gene, drugs such as crizotinib (Xalkori), entrectinib (Rozlytrek), or ceritinib (Zykadia) might be used.

· For people whose cancers have a certain change in the BRAF gene, a combination of the targeted drugs dabrafenib (Tafinlar) and trametinib (Mekinist) might be used.

· For people whose cancers have certain changes in the RET gene, selpercatinib (Retevmo) or pralsetinib (Gavreto) might be used.

· For people whose cancers have certain changes in the MET gene, capmatinib (Tabrecta) or tepotinib (Tepmetko) might be options.

· For people whose cancers have a change in the NTRK gene, larotrectinib (Vitrakvi) or entrectinib (Rozlytrek) may be an option.

Your tumor cells might also be tested for the PD-L1 protein. Tumors with higher levels of PD-L1 are more likely to respond to certain immunotherapy drugs, so treatment options might include:

· Pembrolizumab (Keytruda), atezolizumab (Tecentriq), or cemiplimab (Libtayo) alone

· Pembrolizumab or atezolizumab, along with chemo

· Nivolumab (Opdivo) and ipilimumab (Yervoy), possibly along with chemo

For most other cancers that have spread, chemotherapy is usually at least part of the main treatment, as long as the person is healthy enough for it. Sometimes it might be used along with other types of drugs:

· The immunotherapy drug pembrolizumab (Keytruda) might be used along with chemo.

· The combination of immunotherapy drugs nivolumab (Opdivo) and ipilimumab (Yervoy) can be used along with chemo.

· For people who are not at high risk for bleeding (that is, they do not have squamous cell NSCLC and have not coughed up blood), the targeted drug bevacizumab (Avastin) might be given with chemo. Some people with squamous cell cancer might still be given bevacizumab, as long as the tumor is not near large blood vessels in the center of the chest. If bevacizumab is used, it is often continued even after chemo is finished.

· The immunotherapy drug atezolizumab (Tecentriq) might be used along with chemo (and possibly bevacizumab) in people who do not have the squamous cell type of NSCLC.

· An option for people with squamous cell NSCLC is to get chemo along with the targeted drug necitumumab (Portrazza).

If the cancer has caused fluid buildup in the space around the lungs (a malignant pleural effusion), the fluid may be drained. If it keeps coming back, options include pleurodesis or placement of a catheter into the chest through the skin to let the fluid drain out. As with other stages, treatment for stage IV lung cancer depends on a person’s overall health. For example, some people not in good health might get only 1 chemo drug instead of 2. For people who can’t have chemo, radiation therapy is usually the treatment of choice. Local treatments such as laser therapy, PDT, or stent placement may also be used to help relieve symptoms caused by lung tumors.

NSCLC that progresses or recurs after treatment

If cancer continues to grow during treatment (progresses) or comes back (recurs), further treatment will depend on the location and extent of the cancer, what treatments have been used, and on the person’s health and desire for more treatment. It’s important to understand the goal of any further treatment – if it is to try to cure the cancer, to slow its growth, or to help relieve symptoms . It is also important to understand the benefits and risks.

If cancer continues to grow during initial treatment such as radiation therapy, chemotherapy may be tried. If a cancer continues to grow during chemo as the first treatment, second-line treatment most often consists of a single chemo drug such as docetaxel or pemetrexed, or targeted therapy. If a targeted drug was the first treatment and is no longer working, another targeted drug or combination chemo might be tried. For some people with certain types of NSCLC, treatment with an immunotherapy drug such as nivolumab (Opdivo), sometimes along with ipilimumab (Yervoy); pembrolizumab (Keytruda); or atezolizumab (Tecentriq) might be an option.

Smaller cancers that recur locally in the lungs can sometimes be retreated with surgery or radiation therapy (if it hasn’t been used before). Cancers that recur in the lymph nodes between the lungs are usually treated with chemo, possibly along with radiation if it hasn’t been used before. For cancers that return at distant sites, chemo, targeted therapies, and/or immunotherapy are often the treatments of choice.

In some people, the cancer may never go away completely. These people may get regular treatments with chemo, radiation therapy, or other therapies to try to help keep the cancer in check. Learning to live with cancer that does not go away can be difficult and very stressful. It has its own type of uncertainty. 
Chemotherapy for Non-Small Cell Lung Cancer
Chemotherapy (chemo) is treatment with anti-cancer drugs that may be injected into a vein or taken by mouth. These drugs travel through the bloodstream and reach most parts of the body.

When is chemotherapy used?

Not all people with non-small cell lung cancer (NSCLC) will need chemo, but depending on the cancer's stage and other factors, chemo may be recommended in different situations:

· Before surgery (neoadjuvant chemotherapy): Neoadjuvant chemo may be used (sometimes with radiation therapy) to try to shrink a tumor to remove it with less extensive surgery. 
· After surgery (adjuvant chemotherapy): Adjuvant chemo may be used (sometimes with radiation therapy) to try to kill any cancer cells that might have been left behind or have spread but can't be seen even on imaging tests.
· For locally advanced NSCLC: Sometimes, chemo along with radiation therapy is given as the main treatment for more advanced cancers that have grown into nearby structures so that surgery is not an option or for people who aren’t healthy enough for surgery.

· For metastatic (stage IV) NSCLC: Chemo may be given for lung cancer that has spread to areas outside the lung such as the bones, liver, or adrenal gland. 
Chemo is often not recommended for patients in poor health, but advanced age by itself is not a barrier to getting chemo.

Chemotherapy drugs used to treat NSCLC

The chemo drugs most often used for NSCLC include:

· Cisplatin

· Carboplatin

· Paclitaxel (Taxol)

· Albumin-bound paclitaxel (nab-paclitaxel, Abraxane)

· Docetaxel (Taxotere)

· Gemcitabine (Gemzar)

· Vinorelbine (Navelbine)

· Etoposide (VP-16)

· Pemetrexed (Alimta)

Combinations of 2 chemo drugs are often used to treat early-stage lung cancer. If a combination is used, it often includes cisplatin or carboplatin plus one other drug. Sometimes other combinations that do not include these drugs, such as gemcitabine with vinorelbine or paclitaxel, may be used. Advanced lung cancer though may be treated with a single chemo drug especially for people who might not tolerate combination chemotherapy well, such as those in poor overall health or who are elderly. For some people with advanced lung cancer, a targeted therapy or an immunotherapy may be given along with chemotherapy. 
Chemo drugs for lung cancer are typically given into a vein (IV), either as an injection over a few minutes or as an infusion over a longer period of time. This can be done in a doctor’s office, chemotherapy clinic, or in a hospital setting. Often, a slightly larger and sturdier IV is required in the vein system to administer chemo. They are known as central venous catheters (CVCs), central venous access devices (CVADs), or central lines. They are used to put medicines, blood products, nutrients, or fluids right into your blood. They can also be used to take out blood for testing. Many different kinds of CVCs are available. The 2 most common types are the port and the PICC line.  Doctors give chemo in cycles, with each period of treatment followed by a rest period to give you time to recover from the effects of the drugs. Cycles are most often 3 or 4 weeks long. The schedule varies depending on the drugs used. For example, with some drugs, the chemo is given only on the first day of the cycle. With others, it is given for a few days in a row, or once a week. Then, at the end of the cycle, the chemo schedule repeats to start the next cycle.

Adjuvant and neoadjuvant chemo is often given for 3 to 4 months, depending on the drugs used. The length of treatment for advanced lung cancer is based on how well it is working and what side effects you have. For advanced cancers, the initial chemo combination is often given for 4 to 6 cycles. Some doctors now recommend giving treatment beyond this with a single chemo or targeted drug, in people who have had a good response to their initial chemotherapy or have had no worsening of their cancer. Continuing this treatment, known as maintenance therapy, seems to help keep the cancer in check and help some people live longer. If the initial chemo treatment for advanced lung cancer is no longer working, the doctor may recommend second-line treatment with a single chemo drug such as docetaxel or pemetrexed, or with a target therapy or immunotherapy. 
Chemo drugs can cause side effects. These depend on the type and dose of drugs given and how long they are taken. Some common side effects include:

· Hair loss

· Mouth sores

· Loss of appetite or weight changes

· Nausea and vomiting

· Diarrhea or constipation

Chemo can also affect the blood-forming cells of the bone marrow, which can lead to:

· Increased chance of infections (from low white blood cell counts)

· Easy bruising or bleeding (from low blood platelet counts)

· Fatigue (from low red blood cell counts)

These side effects usually go away after treatment is finished. There are often ways to lessen these side effects. For example, drugs can be given to help prevent or reduce nausea and vomiting. Some drugs can have specific side effects. For example, drugs such as cisplatin, vinorelbine, docetaxel, or paclitaxel can cause nerve damage (peripheral neuropathy). This can sometimes lead to symptoms (mainly in the hands and feet) such as pain, burning or tingling sensations, sensitivity to cold, or weakness. In most people this goes away or gets better once treatment is stopped, but it may last a long time in others.

Materials for student’s activation:
1. Patient В., 67 years old, arrived to clinic with the diagnosis: Lung cancer. On X-ray: atelectasis of right lung. Method of disease's verification?

A. Multiaxial X-ray scopy

B. Scintigraphy with «Tc» isotope.

C. Fibrobronchoscopy with biopsy.

D. ECHO of lungs.

E. Pneumotachometria.

2. Patient К., 45 years old, diagnosis: Lung cancer, central form, stage II, histological conclusion «small-cells ». What is optimum variant of treatment?

A. Extended lobectemy

B. Polychemotherapy.

C. Radiotherapy. 
D. Supervision without threatment
E. Irradiation by protons.

3. The leading method for obtaining material for morphological verification of the diagnosis of central lung cancer is:

A. Obtaining sputum.

B. Fibrobronchoscopy.

C. Transthoracic puncture.

D. Subanesthetic bronchoscopy.

E. Mediastinoscopy.

4. What method of treatment is practically not used in the treatment of small cell lung cancer:

A. Surgical.

B. Chemotherapy.

C. Radiation therapy.

D. Immunotherapy.

E. hormone therapy.

5. Operation of choice for central lung cancer:

A. Extended pneumonectomy.

B. Extended lobectomy.

C. Atypical lung resection.

D. Thoracoscopic lung resection.

E. Radiofrequency thermal ablation of the tumor.
General material and methodological support of the lecture:

Lecture hall of the University Clinic of ONMedU

Equipment: multimedia projector

Illustrative materials: slides, radiographs, laboratory analyses.

Questions for self-control

1. Incidence of lung cancer. Pathological anatomy
2. Causes. Smoking. Risk factors.
3. Clinical classification of lung cancer (TNM).
4. Early detection of lung cancer. Lung cancer screening. Prophylaxis.
5. Clinical forms of lung cancer, features of the clinical course.

6. Clinical forms of lung cancer. The concept of central and peripheral cancer.

7. General principles of lung cancer diagnosis. 

8. Additional means of examination in case of suspected lung cancer (bronchoscopy, transthoracic puncture , isotope scan, angiopulmonography ).

9. The choice of treatment for lung cancer depending on the location tumor, stage, histological structure .

10. General principles of combined and complex lung treatment .
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