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Bl Whatis lung cancer?

o Cancer that starts in the lungs is called primary lung cancer. Lung cancer can occur in
either the main airway (bronchus) or the tissue of the lung known as alveoli.

Left main bronchus

Bronchioles Alveoli (lung tissue)

o Lung cancer can be broadly categorised into two different tissue groups, namely small
cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC).2

 Cumeme

*SCLC is typically caused by tobacco *NSCLC often develops at a slower

smoking and can spread quickly.* pace and may not show any
symptoms until later on.*
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Hl Whatis Non-Small Cell
Lung Cancer (NSCLC)?

o NSCLC can be viewed in two ways, either from a cell-type viewpoint or a gene mutation
viewpoint.

A. Cell-type Viewpoint:
The three most common types of NSCLC from a cell-type viewpoint are:

-» Adenocarcinoma

*Most common form

«Starts in mucus-producing cells; often found in the outer
part (periphery) of the lungs.

-© Squamous cell carcinoma

- Starts in cells that line the inside of the airways; usually
found in the central part of the lungs.

~“ Large cell carcinoma

*Appears in any part of the lung and often grows and
spreads quickly.
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Bl Whatis Non-Small Cell
Lung Cancer (NSCLC)? (continued)

B. Gene Mutation Viewpoint®:

o The four most common types of NSCLC from a gene mutation viewpoint
and their percentages are visualised in the pie chart below:

5% 3%

11% — > KRAS

48%
33%
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Bl Whatis ALK +ve lung Cancer?

o ALK stands for anaplastic lymphoma kinase.
o ltisagene presentin every individual.

o The ALK gene provides signals for making a protein named ALK receptor tyrosine kinase.
This protein is important for the control of cell growth.

@ Changes or mutations in ALK gene can potentially lead to cancer due to uncontrollable
cell growth.!

Bl What happens to the ALK
gene for people diagnosed with
ALK +ve lung cancer?

o ALK +ve lung cancer happens when a genetic mutation occurs and the ALK gene
merges with another gene, most commonly the EML4 gene. This is known as EML4 -
ALK fusion gene.?

0.3
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Cells
Cells are the basic unit of life.
Humans are made up of trillions of cells,
including neurons (nerve cells), bone cells,
and skin cells. Cells comprise the nucleus,
cytoplasm, and other organelles.

Chromosome
In the nucleus, there are
chromosomes.
Chromosomes are units
of Deoxyribonucleic Acid
(DNA) that contain
genetic material.?

DNA
DNA is what makes up
the chromosome.
It is made up of
building blocks that
form genes.?

EML4 - ALK Fusion Gene
The ALK gene merges
with the EML4 gene to
form the EML4- ALK
fusion gene.”

Gene
Genes are segments of
DNA and are the units of
inheritance, meaning they
are passed from parents
to children. Genes carry the
information that is
necessary to produce
proteins that ultimately
make us unique, be it
physically or biologically.*

EML4 - ALK
fusion gene
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Bl Whois atrisk for ALK +ve
lung cancer?

o These changes are not inherited and therefore cannot be passed down from parent to

Ll

o Some are triggered by environmental factors such as exposure to tobacco smoke, be it
via direct inhalation or through secondhand smoke, or exposure to air pollutants,
high-temperature cooking fumes, industrial chemicals or radiation.

In some cases, lung cancer can occur randomly without a clear cause.'?

X

1. Lung cancer risk factors: Smoking & lung cancer [Internet]. 2024 [cited 2024 Mar 12]. Available from: https://www.cancer.org/cancer/types/lung-cancer/
causes-risks-prevention/risk-factors.html

2.Xue Y, Jiang Y, Jin S, Li Y. Association between cooking oil fume exposure and lung cancer among Chinese nonsmoking women: a meta-analysis.
OncoTargets and therapy. 2016 May 19:2987-92.

3. What is Alk-positive lung cancer? by the Alk Positive Community [Internet]. [cited 2023 Nov 20]. Available from: https://www.alkpositive.org/what-is-alk
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Bl What are the signs and symptoms
of lung cancer?

o The common symptoms of ALK +ve NSCLC are the same as those of any lung cancer.!

© However, many patients may have no signs or symptoms in the early stages of the

disease.
Recurrent chest Prolonged coughing Unexplained
infections that worsens or weight loss

does not improve

©

Difficulty Coughing Continuous and
in breathing up blood unexplained tiredness

Chest pain Wheezing
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Bl How dolcheckifl have
lung cancer?

o To look for evidence of lung cancer, your doctor will examine you and order imaging
tests to check for masses in your lungs.234

—=o Chest X-ray
(including artificial intelligence enabled chest x-ray)

—= Low-Dose CT Scan (Gold standard imaging tool)

(;5 It is used to diagnose lung cancer. It is a non-contrast scan
‘ . with minimal radiation. No prior fasting or blood test
required.

—* Biopsy: CT-guided / Bronchoscopic /
Thoracoscopic approach

—o Immunohistochemical and Molecular Testing

These tests help to determine the:

1. Origin of the cancer — To differentiate if this is a primary
lung cancer or a secondary cancer from another part of the
body that has metastasized to the lung.

2. Biology of the cancer - To determine the best treatment or
drugs to offer, doctors analyse the genetic profile of the
cancer.
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cancer/diagnosis-treatment/drc-20374627

10.1093/annonc/mdw302.

8



Bl How dol checkifl have
ALK +ve lung cancer?

o Molecular testing should be carried out at initial biopsy. It detects the ALK gene
rearrangement. Examples of molecular testing are as follow?:

Price Range

$$55
Fluorescence In Situ Hybridization (FISH):
Wm_, Genetic rearrangements are visualised using dual
colours. S
$$5s
—= Liquid Biopsy: Searches for tumour DNA in
blood. $8SS

Price Range:

SS - Between RM 10 — RM 99
$SS - Between RM 100 — RM 999
$SSS - Between RM 1,000 — RM 9,999

*Prices in Malaysia as of the time of publication
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Bl I'm diagnhosed with ALK +ve
lung cancer, what is next?

o A healthcare team for treating ALK +ve lung cancer commonly consists of a doctor who
treats cancer (oncologist), a doctor who treats lung conditions (a pulmonologist or a
cardiothoracic surgeon), an oncology nurse, and others.!

@ The choice of treatment depends on various factors?:

The stage of Patient’s preference
the cancer or wishes

The patient's The presence of any
overall health fitness additional mutations
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Bl What are the treatment options
for lung cancer?

o Treatment options for lung cancer include surgery, radiotherapy, chemotherapy,
immunotherapy or targeted therapy. The choice of treatment depends on the stage of
the disease (early or advanced stage).

* Chemotherapy

Chemotherapy can be the main type of treatment for lung cancer, or it can be used
alongside surgery, radiotherapy, and immunotherapy.? Itis used to target and kill
fast-multiplying cells. Chemotherapy uses the bloodstream to travel around the body to
reach cancer cells.?

There are two ways in which chemotherapy is administered®:

S
1. Intravenous 2. Oral Chemotherapy

Intravenous or IV chemo involves
delivering cancer-treating medication
directly into the bloodstream using a

needle inserted into a vein.

* Immunotherapy * Targeted Therapy
Immunotherapy uses the body's Targeted therapy is a type of cancer
immune system to fight cancer by treatment that targets proteins
changing how the immune involved in regulating how cancer cells
system functions and helping it to grow, divide, and spread.?

find and attack cancer cells.?
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What are the treatment options
for lung cancer? (continued)

* Radiotherapy

Radiotherapy uses high-energy
x-rays to kill cancer cells. It can
also be used to relieve symptoms
caused by cancer.!

© Surgery

Lung cancer surgery is considered for certain patients based on the type, location, and
stage of their cancer. The goal is to cure by removing the tumour, surrounding lung
tissue, and nearby lymph nodes. This approach is favoured when the cancer is localised
and unlikely to have spread, offering the best chance of a cure and long-term survival.

There are two surgical approaches commonly used?:

1. Thoracotomy 2. Minimally invasive surgery

This is a side chest incision along the
curve of the ribs, involving the division of
chest wall muscles. A tool is used to
spread between two ribs, granting the
surgeon access to the lung. The muscles
are then stitched together when the
incision is closed.
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Bl What are the treatment options
for lung cancer? (continued)

o Types of lung resections include surgery that may remove all or part of a lung.!

. _
—e

Pneumonectomy
One whole lung is removed

- B
=R .

References:
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Bl What are the treatment options
for ALK +ve lung cancer?

o Currently, one approach for treating ALK +ve non-small cell lung cancer (NSCLC)
involves targeted therapy.?

o Tyrosine kinase inhibitors (TKIs) or ALK inhibitors are an example of targeted therapy
for ALK +ve NSCLC.!

o By administering ALK inhibitors, the drug blocks signals from reaching the receptors,
preventing further growth and spread of cancer cells while sparing healthy cells from
harm.?

& Crizotinib
4
4
' Examples
' : hof National | @ Ceritinib
armaceutica -
' Regulatory & Aled,_'n'k? )
' Agency (NPRA) @ Brigatinib
\ approved TKI?
\
\
Lorlatinib
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Bl What are the treatment options
for ALK +ve lung cancer?
(continued)

« Brain metastasis, where the primary cancer spreads to the brain, is associated with poor
prognosis, a high symptom burden, and subsequently, a decreased quality of life.>?

o Newer ALK inhibitors are especially useful for targeting brain metastases, which studies
have shown develop in more than 50% of ALK +ve lung cancer cases.*

o Thus, with these newer ALK inhibitors, patients may be able to avoid undergoing brain
radiotherapy.®
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Bl What is targeted therapy for
ALK +ve lung cancer?

o When using ALK inhibitors in comparison to chemotherapy for treatment, how long
does it take before your disease gets worse?*?

B A inhibitor

° Crizotinib . Conventional Chemotherapy
fd
S
< 16.6 | Note:
- Ceritinib* )
4 erni *Used as first-line therapy
:t' **Non-first-line therapy
[T
(]
[4) ek
o Alectinib
>
-
L L L ]
0 5 10 15 20 months

How long before your disease gets worse

Remark: The data on each ALK inhibitor should not be directly compared as data are taken
from different individual studies.
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When using other ALK inhibitors in comparison to crizotinib, how much can your risk of
death or disease worsening be lowered?*234>

] Ceritinib

=

2

'g Brigatinib

N

d . .

< Alectinib

(T

S

w . .

> Lorlatinib

h L L L L L L L J

0 10 20 30 40 50 60 70 80
Risk reduction for death or disease getting worse
Remark: The data on each ALK inhibitor should not be directly compared as data are taken
from different individual studies.
Ultimately, the decision on which ALK inhibitor to use should be
made collaboratively between you and your physician.
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Bl How is targeted therapy for ALK +ve
lung cancer used?

Below are examples of how targeted therapy is used for different cases of
ALK +ve lung cancer.

* Case study 1

A 60-year-old lady presented with a chronic cough for three months. She is a non-smoker
and has diabetes mellitus. The chest x-ray shows a large mass. The Computer Tomography
(CT) of the thorax, abdomen, and pelvis showed large, multiple mediastinal
lymphadenopathy. The biopsy and molecular testing confirmed it as adenocarcinoma with
ALK+ve. Hence, she was started on an ALK inhibitor. She responded very well, and a
repeated CT scan showed good response to the treatment. She has been well for the past

18 months.

© Case study 2

The cases above illustrate how different ALK inhibitors are used in two different
cases of ALK +ve lung cancer provided by healthcare professionals for educational
purpose only. Discuss with your doctor if ALK inhibitors are suitable for you.
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Bl What are the potential side effects
of using ALK inhibitors?

« Different ALK inhibitors can cause different side effects and it varies from person to
person. Here are some commonly reported side effects of ALK inhibitors?:

\\,3@3

Nausea and vomiting Diarrhea Constipation

N\,

™~

Changes in vision Fatigue Swelling in hand or feet

Hypertension Peripheral numbness
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Bl Dol have ALK +ve lung cancer?
A snapshot view of what to do

Do | have lung cancer?

| don’t know
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