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Systemic Therapies and Regimens
Chemotherapy

Chemotherapy refers to a course of treatment with anti-cancer medications
that are designed to interfere with the molecular pathways that promote cell
growth and division, causing the tumour to shrink. Chemotherapy may consist
of a single drug or a combination of different drugs. They may be taken orally
or administered intravenously (IV) by infusion over a prolonged period of time
(e.g., two hours), or by prolonged infusion over two days using a pump.
Chemotherapy works by attacking quickly dividing cells. As cancer cells are
quickly dividing cells, chemotherapy is a proven and effective therapy.
However, chemotherapy has been known to also attack other quickly dividing
cells in the body, such as:

• Cells that line the gastrointestinal system. This is why nausea, vomiting,
diarrhea and constipation may result from chemotherapy. These side
effects can often be prevented or managed with some excellent
prescription drugs.

• Hair follicles. This is why patients may lose some or all of their hair.
• Cells in the bone marrow. This is why patients often have low white

blood cell counts, or low red blood cell counts, or low platelet counts.
Your oncologist can certainly help to remedy low blood counts with
prescription medications (e.g., granulocyte-stimulating agents).

The prescribed plan for the drugs, dosages, and the methods and timing of
administration is referred to as the treatment regimen. Each regimen has
been extensively tested to achieve the maximum destruction of cancer cells
with the minimum of side effects for the patient. The choice of treatment will
depend on the characteristics of your tumour, how healthy you are, and the
availability of particular drugs at your cancer centre or hospital.

Chemotherapy also can be used when it is not possible to remove the tumour
by surgery or radiation therapy. When the disease has spread from its primary
site (the colon or rectum) to distant organs such as the lungs or liver,
chemotherapy can be given to help control the disease in these organs,
assuming that no other treatment modality can help bring the disease under
control.



Systemic Therapies and Regimens
Chemotherapy

How is Chemotherapy Given?
A course of chemotherapy is delivered over several treatment cycles. Periods
of receiving the medications are alternated with times of rest. Because normal
tissues and organs are also affected by the chemotherapy, the rest period
allows the body to recover its normal functions.

Depending on the regimen you have been prescribed, the cycle may be daily,
every two to three weeks or a different schedule depending upon the
treatment prescribed. Treatment may be given at your physician’s office, at a
cancer centre or in an in-patient or out-patient clinic in a hospital.

Commonly Used Chemotherapy Regimens for Colorectal Cancer
The chemotherapies in the following table are the most commonly used
regimens to treat colorectal cancer. They may be used as single agents or in
combinations.

The acronyms are often used to describe combination chemotherapy
regimens. Unless stated otherwise, these are given intravenously, either by
infusion or through a central venous access device, either known as a port-a-
cath or a PICC line (surgically implanted catheters).

When metastatic disease has been identified, patients are normally started on
a standard, first-line regimen. If the side effects cannot be tolerated, or if
there are other health-related reasons, an alternative first-line option may be
substituted. In some patients, the chemotherapy eventually stops working
because the tumour has developed mutated cells that become resistant to
the drugs (in much the same way as bacteria develop resistance to
antibiotics). In these cases, a second-line treatment is offered that works
through a different anti-tumour mechanism and is thus effective against the
resistant mutated cancer cells.
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CHEMOTHERAPIES
Single Agents Uses

5-fluorouracil (5-FU)* + folinic acid
(leucovorin)

•This is the most common treatment for
colorectal cancer.

•5-FU is given together with folinic acid (a
vitamin derivative), which makes 5F-U
more active or effective.

capecitabine (Xeloda®)*

•This oral version of 5-FU may be taken at
home.

• It is as effective as infusions of 5-FU, with a
somewhat different side-effect profile.

irinotecan (Camptosar®; CPT-11)

•Usually given either as initial (first-line)
therapy or as an alternative when other
treatments have ceased to work.

• It may be given on its own or in
combination with other chemotherapy
drugs.

oxaliplatin (Eloxatin®)
•A platinum-based chemotherapy drug that
is given in a similar way to irinotecan, as a
single agent or in combination with other
chemotherapy drugs.

raltitrexed (Tomudex®)

•Most often used as an alternative to 5-FU
and folinic acid because it has a different
side-effect profile.

• It is seldom prescribed in Canada.

•Used at the discretion of treating
oncologists for patients with a deficiency in
the enzyme dihydropyrimidine
dehydrogenase (DPD). These patients are
at risk of severe side effects, including the
rare, but potentially serious, side effect of
coronary vasospasm (the sudden
tightening of the blood vessels that deliver
blood to your heart). Please consult with
your medical team about the necessary
testing.

Combination Chemotherapy Regimens Uses

FOLFOX (doublet therapy)*

•Combination of 5-FU, folinic acid and
oxaliplatin.

•Frequently used as a first-line or second-
line treatment.

FOLFIRI (doublet therapy)*

•Combination of 5-FU, folinic acid and
irinotecan.

•Frequently used as a first-line or second-
line therapy.

FOLFOXIRI (triplet therapy) * •Combination of 5-FU, folinic acid and
oxaliplatin and irinotecan.

•Used at the discretion of treating
oncologists
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CHEMOTHERAPIES
Combination Chemotherapy Regimens Uses

CAPOX (also known as XELOX) (doublet
therapy)*

•Combination of capecitabine and
oxaliplatin.

CAPIRI (also known as XELIRI) (doublet
therapy)*

•Combination of capecitabine and
irinotecan.

•Used as a second-line alternative.

TOMOX (also known as OXALRALT)
(doublet therapy)

•Combination of oxaliplatin and raltitrexed

•Used at the discretion of treating
oncologists for patients with a deficiency in
the enzyme dihydropyrimidine
dehydrogenase (DPD). These patients are
at risk of severe side effects, including the
rare, but potentially serious, side effect of
coronary vasospasm (the sudden
tightening of the blood vessels that deliver
blood to your heart). Please consult with
your medical team about the necessary
testing.

* IMPORTANT: Before receiving these treatments, patients should enquire
about being tested for a deficiency in the enzyme dihydropyrimidine
dehydrogenase (DPD). This enzyme is needed to break down 5-fluorouracil (5-
FU) (and its oral version, capecitabine [Xeloda®]). A deficiency in this enzyme
(caused by a variation in a gene called DPYD) can increase the risk of severe
side effects, including the rare, but potentially serious, side effect of coronary
vasospasm (the sudden tightening of the blood vessels that deliver blood to
your heart). Please consult with your medical team about the necessary
testing.
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Targeted Therapies for Colorectal Cancer

Traditional chemotherapy regimens, as described above, work by killing cells ─

both cancerous and normal. Targeted therapies are designed to attack
molecular pathways within cancer cells that are responsible for uncontrolled
growth. Because they are more selective, they cause less damage to healthy
tissues and have fewer side effects.

A targeted therapy can be a biologic therapy (IV) or a small-molecule therapy
(oral medication). Targeted therapy can be used alone or in combination with
chemotherapy, enhancing its ability to reduce tumour size and extend the
length of time before the tumour recurs. In some cases, the combination
treatment allows the tumour to shrink so that surgery becomes an option.

Monoclonal antibodies are made in the laboratory from a single type of
immune system cell. These antibodies can identify molecules called receptors
on the surface of cancer cells that may help them grow. The antibodies attach
to the receptors and kill the cancer cells, block their growth, or keep them
from spreading. An important receptor regulating the growth and
multiplication of cancer cells is the epidermal growth factor receptor (EGFR).
The receptor may also send signals to other types of cells. For example,
tumour cells release a chemical signal called vascular epithelial growth factor
(VEGF) that is picked up by receptors on the surfaces of surrounding blood
vessels and causes them to grow. This mechanism, called “angiogenesis”,
feeds the tumour and allows it to enlarge. The biologic therapy bevacizumab
(Avastin®, MVASI®, Zirabev®, Aybintio®, Abevmy®) blocks the chemical from
attaching to the receptor, causing the blood vessels to wither and thus
starving the tumour of oxygen and nutrients. The oral targeted drug
regorafenib (Stivarga®) also works in the same way. It essentially cuts off the
blood supply to a tumour, preventing essential nutrients and oxygen from
reaching the cells of that tumour. If a tumour cannot continue to produce
additional blood vessels, that tumour will be starved and will start to die and
shrink in size.
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Small-molecule therapies include drugs known as protein kinase inhibitors. A
kinase is an enzyme that promotes cell growth. Larotrectinib (Vitrakvi®)
belongs to this group of cancer-fighting medications and works by recognizing
certain types of cancer cells and blocking the action of chemicals that cause
them to divide and grow. This may slow down or stop cancers from growing
and dividing. This medication only works in tumours with certain neurotrophic
receptor kinase (NTRK) genes.

Choosing the Right Targeted Therapy
Patient selection is very important in choosing the right targeted therapy to
treat your colorectal cancer. Some types of genetic mutations within the
tumour may make it resistant to treatment with certain targeted therapies.
Therefore, it is crucial that your tumour has been tested to know its
“biomarker profile.”

The “sidedness” of the colorectal cancer (whether the tumour is on the right
or left side of the body) is also an important determinant of which therapies
may work best.

TARGETED THERAPIES
BIOLOGIC THERAPIES

These drugs consist of proteins harvested from cultures of living cells and are given
intravenously.

Agents Uses and Considerations

Anti-VEGF agents (or VEGF inhibitors)

These agents block the tumour’s blood supply, starving it of oxygen and nutrients.

bevacizumab (Avastin®, MVASI®*,
Zirabev®*, Aybintio®*, and Abevmy®*)

•A monoclonal antibody administered
together with chemotherapy.
Chemotherapy attacks the tumour, while
bevacizumab blocks the growth of the
tumour’s blood supply.

•Approved by Health Canada and funded by
provincial drug formularies.
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TARGETED THERAPIES
BIOLOGIC THERAPIES

These drugs consist of proteins harvested from cultures of living cells and are given
intravenously.

Agents Uses and Considerations

Anti-EGFR agents (or EGFR inhibitors)

These agents block the signals required for cancer cell growth and division.

cetuximab (Erbitux®)

•A human/mouse (chimeric) monoclonal
antibody.

•Used in combination with chemotherapy or
as a single agent.

•Approved by Health Canada and funded by
provincial drug formularies.

panitumumab (Vectibix®)

•A fully human monoclonal antibody.

•Used as initial therapy in combination with
chemotherapy.

•Can be used as a single-drug therapy when
previous treatment has failed.

•Approved by Health Canada and funded by
provincial drug formularies.

Small-molecule Targeted Therapies

These agents work inside the cell to interfere with processes that govern cell survival and
division. Small molecule drugs are chemically synthesized and may be administered in pill

form or intravenously.

larotrectinib (Vitrakvi®)

•Approved in Canada for tyrosine receptor
kinase (TRK) fusion protein-driven cancers.
(TRK fusion cancer is rare in colorectal
cancer.)

•Approved by Health Canada and has
received a positive funding
recommendation from the Health
Technology Assessment review committees
in Canada. It has been funded in
Saskatchewan. For up-to-date funding
information in your province or territory,
please speak to your treating oncologist or
visit your provincial cancer agency or
ministry of health website.
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TARGETED THERAPIES
BIOLOGIC THERAPIES

These drugs consist of proteins harvested from cultures of living cells and are given
intravenously.

Agents Uses and Considerations

Small-molecule Targeted Therapies

These agents work inside the cell to interfere with processes that govern cell survival and
division. Small molecule drugs are chemically synthesized and may be administered in pill

form or intravenously.

entrectinib (Rozlytreck®)

•Approved in Canada for tyrosine receptor
kinase (TRK) fusion protein-driven cancers.
(TRK fusion cancer is rare in colorectal
cancer.)

•Approved by Health Canada, and has
received a positive funding
recommendation from the Health
Technologies Assessment review
committees in Canada.

TAS 102 (trifluridine and tipiracil)
(Lonsurf®)

•The drug works by stopping cancer cells
from dividing. It interferes with DNA in
cancer cells to stop them from making new
cancer cells.

•This oral drug has been approved by Health
Canada as an option for patients with
colorectal cancer who did not respond to
treatment with chemotherapy, anti-VEGF or
anti-EGFR therapies.

•Approved by Health Canada, fully funded in
Quebec, but not funded by other provincial
drug formularies. For up-to-date funding
information in your province, please speak
to your treating oncologist or visit your
provincial cancer agency or ministry of
health website.

regorafenib (Stivarga®)

•Works inside the cancer cell, blocking
tyrosine kinase molecules that send signals
to promote cell growth and division.

•Unique in its class because it inhibits
several kinase proteins at once, not only
blocking cancer cell growth, but also
stopping the development of new blood
vessels to feed the cancer (angiogenesis).

•Effective in RAS mutant and wild-type
tumours.

•Approved by Health Canada, but not
funded by provincial drug formularies. For
up-to-date funding information in your
province, please speak to your treating
oncologist or visit your provincial cancer
agency or ministry of health website.
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TARGETED THERAPIES
BIOLOGIC THERAPIES

These drugs consist of proteins harvested from cultures of living cells and are given intravenously.

Agents Uses and Considerations

BRAF-inhibitors

These drugs attack the BRAF protein directly, and can shrink or slow the growth of tumours.

encorafenib (Braftovi®)

•The following combination therapies are
currently in clinical trials for patients with
BRAFV600E-mutant tumours:

◦encorafenib + an EGFR-inhibitor
(cetuximab)

•Approved by the FDA in the USA.

•This therapy has also been approved by
Health Canada for second-line therapy after
prior treatment, and has received a positive
funding recommendation by the Health
Technology Assessment review committees in
Canada. Some jurisdictions reimburse
encorafenib in combination with an EGFR-
inhibitor (either panitumumab or cetuximab).
Alberta reimburses encorafenib in
combination with panitumumab.

•For up-to-date funding information in your
province or territory, please speak to your
treating oncologist or visit your provincial
cancer agency or ministry of health website.

vemurafenib (Zelboraf®) •Currently in clinical trials for BRAF-mutant
tumours. Not yet approved by Health Canada.

HER2-inhibitors

Anti-HER2 agents are being explored for the management of HER2-positive colon cancer, and
other agents are in development. These targeted therapies may improve outcomes for HER2-

positive colon cancers.

tucatinib (Tukysa®) •An oral agent (pill)

neratinib (Nerlynx®) •An oral agent (pill)

trastuzumab (Herceptin®) •Given by IV.

trastuzumab deruxtecan (T-DXd) •Given by IV.
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* A Little Bit About Biosimilars
A biosimilar drug is similar, but not identical, to an already approved biologic
drug. Because biologics are complex protein-based molecules, they cannot be
copied exactly and may have slightly different compositions than the original
drugs. Biosimilar drugs are approved by Health Canada based on meeting
certain manufacturing standards. Because they are not required to undergo
extensive clinical testing, they are cheaper to produce and can be cost saving
to the healthcare system. Examples are MVASI®, Zirabev®, Aybintio®, and
Abevmy®, which are biosimilars of bevacizumab and are currently utilized for
the first-line treatment of newly diagnosed metastatic colorectal cancer in
combination with doublet chemotherapy.
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Like many forms of cancer, the outlook for people with colorectal cancer has
improved as our understanding of the disease has increased. Checkpoint
inhibitors, a type of immunotherapy that can kick-start the immune system
into fighting cancer, have recently emerged as a treatment option for a small
subset (3 to 5%) of people with advanced colorectal cancer. People with these
tumours have a biology described as “microsatellite instability-high” (MSI-H) in
which the tumour has a deficiency in one of the DNA mismatch repair
proteins (known as dMMR), which increases the likelihood that the body’s own
immune system is able to detect the tumour. The remaining group,
accounting for around 95% of people with advanced colorectal cancer, has
disease commonly described as “microsatellite stable” (MSS) in which the
tumour has proficient mismatch repair (MMR-proficient) proteins. For these
people, the immune system is most often not able to engage with the tumour,
and monotherapy checkpoint inhibitors have currently not been shown to be
effective. Researchers are now exploring how they could expose colorectal
cancer to the immune system by designing combination treatments that
trigger an immune response.

Immunotherapies (immune checkpoint inhibitor drugs) work by allowing the
body’s immune response to do its job of attacking and killing cancer cells, to
stop them from multiplying. Immune checkpoint inhibitors are showing
promise in treating MSI-H or mismatch repair-deficient (dMMR) tumours.

Knowing the MSI/MMR status of your tumour is extremely important prior to
selecting a treatment. MSI or MMR tumour testing is recommended especially
for colorectal cancer patients suspected to have a hereditary syndrome.
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IMMUNOTHERAPIES
CHECKPOINT INHIBITORS

These drugs kick start the immune system into fighting cancer.

Agents Uses and Considerations

pembrolizumab (Keytruda®)
•Approved as first-line treatment for
patients with microsatellite instability-high
(MSI-H) or MMR-deficient (dMMR) tumours

nivolumab (Opdivo®)

•Approved by Health Canada for patients
with microsatellite instability-high (MSI-H)
or MMR-deficient (dMMR) tumours.

•Currently in clinical trials in combination
with ipilimumab.

ipilimumab (Yervoy®)

•Approved by Health Canada for patients
with microsatellite instability-high (MSI-H)
or MMR-deficient (dMMR) tumours.

• It is an anti-CTLA4 therapy currently in
clinical trials in combination with
nivolumab.
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Immunotherapies

Most of the medications mentioned have been approved by Health Canada
for the treatment of colorectal cancer. However, since each province has its
own list of the drugs that it funds, some of these treatments may not be
available or may not be reimbursed by your healthcare system. For up-to-
date funding information in your province or territory, please speak to your
treating oncologist or visit your provincial cancer agency or ministry of
health website. If you have private drug insurance, your plan may cover
these treatments. Some pharmaceutical manufacturers offer patient
assistance programs that provide financial support to obtain the
medications. If none of these options are available, you may have to pay for
certain drugs out of pocket. Many cancer clinics have drug access
navigators who will help you try to obtain the medication, either through
your insurance or a compassionate program if available with the
pharmaceutical company. For more questions or concerns, please contact
us, we are happy to help advocate on your behalf.

If you are interested in learning more about potential side effects
associated with systemic treatments for colorectal cancer, please visitMy
CRC Treatment Side Effects - coming soon!



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

Right-sided Tumours (includes cecum, ascending colon, and
transverse colon cancer)

Tumours originating on the right side of the body respond to drug regimens
such as bevacizumab (Avastin®, MVASI®, Zirabev®, Aybintio®, Abevmy®),
capecitabine (Xeloda®)* or “doublet chemotherapy” (combination of two anti-
cancer drugs) such as FOLFOX*, FOLFIRI*, CAPOX (XELOX)*, CAPIRI (XELIRI)*,
TOMOX (OXALRALT)**.

They may also respond to immunotherapies (checkpoint inhibitors such as
pembrolizumab [Keytruda® or nivolumab [Opdivo®], depending upon the
tumour’s microsatellite instability (MSI) status (tumours need to be MSI-high
[MSI-H]).

They may respond to anti-EGFR therapies such as panitumumab (Vectibix®) or
cetuximab (Erbitux®) in patients whose tumours have RAS wild-type status.1,2

1. Triest L, Debeuckelaer C, Vandamme T, et al. Should Anti-EGFR agents be used in right-sided ras wild-type
advanced colorectal cancer?. Curr Colorectal Cancer Rep 2019;15L130-134.
2.Wang ZX, Wu HX, He MM, et al. Chemotherapy with or without anti-egfr agents in left- and right-sided
metastatic colorectal cancer: an updated meta-analysis. J Natl Compr Canc Netw. 2019;17;:805-811.

IMPORTANT: Before receiving these treatments, patients should enquire about
being tested for a deficiency in the enzyme dihydropyrimidine dehydrogenase
(DPD). This enzyme is needed to break down 5-fluorouracil (5-FU) and its oral
version, capecitabine (Xeloda®). A deficiency in this enzyme (caused by a
variation in a gene called DPYD) can increase the risk of severe side effects,
including the rare, but potentially serious, side effect of coronary vasospasm
(the sudden tightening of the blood vessels that deliver blood to your heart).
Please consult with your medical team about the necessary testing.

** TOMOX (OXALRALT) - continued on the next page.
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Right-sided Tumours (includes cecum, ascending colon, and
transverse colon cancer)

** TOMOX (OXALRALT) is used at the discretion of treating oncologists for patients
with a deficiency in the enzyme dihydropyrimidine dehydrogenase (DPD). These
patients are at risk of severe side effects, including the rare, but potentially
serious, side effect of coronary vasospasm (the sudden tightening of the blood
vessels that deliver blood to your heart). Please consult with your medical team
about the necessary testing.

For patients with HER2-positive tumours originating on the right side of the
body, targeted therapies may improve outcomes for HER2-positive colon cancers.
Anti-HER2 agents, such as tucatinib (Tukysa®), neratinib (Nerlynx®), trastuzumab
(Herceptin®), and trastuzumab deruxtecan (T-DXd) , are being explored, and other
agents are currently in development for the management of HER2-positive colon
cancer. These targeted therapies may improve outcomes for HER2-positive colon
cancers. As HER2 is overexpressed in 3 to 5% of people with metastatic colorectal
cancer, patients may wish to consider speaking to their treating oncologist about
having their tumour tested for HER2 status.
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Left-sided Tumours (includes descending colon, sigmoid colon,
rectosigmoid, and rectal cancer)

Tumours originating on the left side of the body respond to bevacizumab
(Avastin®, Mvasi®, Zirabev®, Aybintio®, Abevmy®), but more importantly, they
respond to targeted therapy known as EGFR inhibitors (such as panitumumab
[Vectibix®] or cetuximab [Erbitux®]), provided no RASmutation is harbored)
combined with conventional chemotherapy.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

RASMutant Tumours

Regorafenib (Stivarga®), a small-molecule targeted therapy, may be effective in
treating RASmutant and wild-type tumours. It works inside the cancer cell,
blocking tyrosine kinase molecules that send signals to promote cell growth and
division. It is unique in its class because it inhibits several kinase proteins at once,
not only blocking cancer cell growth, but also stopping the development of new
blood vessels to feed the cancer (this process wherein new blood vessels are
formed is called angiogenesis).

Patients whose tumours harbor a RASmutation will not respond to EGFR
inhibitors, such as panitumumab (Vectibix®) or cetuximab (Erbitux®). They may,
however, respond to VEGF-inhibitors (such as bevacizumab [Avastin®, MVASI®,
Aybintio®, Abevmy®) in combination with single or doublet chemotherapy, such
as FOLFOX*, FOLFIRI*, CAPOX (XELOX)*, CAPIRI (XELIRI)*, TOMOX (OXALRALT)**.
and to small-molecule targeted therapies (such as TAS 102 [Lonsurf®] and
regorafenib [Stivarga®]). And if an NTRK gene fusion is identified, larotrectinib
(Vitrakvi®) or entrectinib (Rozlytreck®) may also be a potential therapy.

Patients whose tumours harbor a specific RASmutation, such as the KRAS
G12C, may speak to their treating oncologist about a clinical study targeting
the KRAS G12Cmutation in the metastatic colorectal cancer population.

Patients who have tumours that are RASmutant AND are also microsatellite
instability-high (MSI-H) might respond to immunotherapies (checkpoint inhibitors
such as pembrolizumab [Keytruda®] or nivolumab [Opdivo®]).

* IMPORTANT: Before receiving these treatments, patients should enquire about
being tested for a deficiency in the enzyme dihydropyrimidine dehydrogenase
(DPD). This enzyme is needed to break down 5-fluorouracil (5-FU) and its oral
version, capecitabine (Xeloda®). Continued on the next page.
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RASMutant Tumours

* IMPORTANT: Before receiving these treatments, patients should enquire about
being tested for a deficiency in the enzyme dihydropyrimidine dehydrogenase
(DPD). This enzyme is needed to break down 5-fluorouracil (5-FU) and its oral
version, capecitabine (Xeloda®). A deficiency in this enzyme (caused by a variation
in a gene called DPYD) can increase the risk of severe side effects, including the
rare, but potentially serious, side effect of coronary vasospasm (the sudden
tightening of the blood vessels that deliver blood to your heart). Please consult
with your medical team about the necessary testing.

** TOMOX (OXALRALT) is used at the discretion of treating oncologists for
patients with a deficiency in the enzyme dihydropyrimidine dehydrogenase
(DPD). These patients are at risk of severe side effects, including the rare, but
potentially serious, side effect of coronary vasospasm (the sudden tightening of
the blood vessels that deliver blood to your heart). Please consult with your
medical team about the necessary testing.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

RASWild-Type Tumours

Regorafenib (Stivarga®), a small-molecule targeted therapy, may be effective in RAS
mutant and wild-type tumours. It works inside the cancer cell, blocking tyrosine
kinase molecules that send signals to promote cell growth and division. It is unique
in its class because it inhibits several kinase proteins at once, not only blocking
cancer cell growth, but also stopping the development of new blood vessels to feed
the cancer (this process whereby new blood vessels are formed is called
angiogenesis).

Patients whose tumours do not harbor a RASmutation (i.e., who have a RAS wild-
type tumour) might respond to standard therapies that target epidermal growth
factor receptors (anti-EGFR agents such as panitumumab [Vectibix®] or cetuximab
[Erbitux®]). These therapies may be given together with chemotherapy such as
FOLFOX*, FOLFIRI*, CAPOX (XELOX)*, CAPIRI (XELIRI)*, TOMOX (OXALRALT)**, if the
patient’s primary tumour has been identified to be on the left side of the
colorectum.

Other therapies that may be effective in the treatment of RAS wild-type colorectal
cancer are: the anti-VEGF agent bevacizumab (Avastin®, MVASI®, Zirabev®, Aybintio®,
Abevmy®) in combination with doublet chemotherapy, such as FOLFOX*, FOLFIRI*,
CAPOX (XELOX)*, CAPIRI (XELIRI)*, TOMOX (OXALRALT)**, and small-molecule
targeted therapy (such as TAS 102 [Lonsurf®]).

* IMPORTANT: Before receiving these treatments, patients should enquire about
being tested for a deficiency in the enzyme dihydropyrimidine dehydrogenase
(DPD). This enzyme is needed to break down 5-fluorouracil (5-FU) and its oral
version, capecitabine (Xeloda®). A deficiency in this enzyme (caused by a variation in
a gene called DPYD) can increase the risk of severe side effects, including the rare,
but potentially serious, side effect of coronary vasospasm (the sudden tightening of
the blood vessels that deliver blood to your heart). Please consult with your medical
team about the necessary testing. Continued on the next page.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

RASWild-Type Tumours

** TOMOX (OXALRALT) is used at the discretion of treating oncologists for patients
with a deficiency in the enzyme dihydropyrimidine dehydrogenase (DPD). These
patients are at risk of severe side effects, including the rare, but potentially serious,
side effect of coronary vasospasm (the sudden tightening of the blood vessels that
deliver blood to your heart). Please consult with your medical team about the
necessary testing



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

RAS Status Unknown

Knowing your tumour’s RAS status (i.e., RAS wild-type or RASmutant) is
extremely important because your status may have an impact on which
treatments you might be offered. If you have not had RAS testing on your
tumour, speak to your treating oncologist about whether this testing is
appropriate for you.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

BRAFMutant Tumours

BRAFmutations are estimated to occur in approximately 10 to 15% in tumours
of people with metastatic colorectal cancer. Patients whose tumours harbor a
BRAFmutation will not respond to standard therapies that target epidermal
growth factor receptors (EGFR), such as the anti-EGFR agents panitumumab
(Vectibix®) or cetuximab (Erbitux®) on their own.

In patients whose tumours have been identified with a BRAFV600Emutation
and have been identified to be RAS wild-type, agents such as encorafenib
(Braftovi®) in combination with cetuximab (Erbitux®) or panitumumab
(Vectibix®) are showing promise.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

BRAFWild-Type Tumours

Patients whose tumours do not harbor a BRAFmutation may respond to
standard therapies that target epidermal growth factor receptors (EGFR), such
as the anti-EGFR agents panitumumab (Vectibix®) or cetuximab (Erbitux®) ,
provided their primary tumour has been identified to be on the left side of the
colorectum. Anti-EGFR therapy may be administered in first-line therapy in
combination with doublet chemotherapy, such as FOLFOX*, FOLFIRI*, CAPOX
(XELOX)*, CAPIRI (XELIRI)*, TOMOX (OXALRALT)**.

* IMPORTANT: Before receiving these treatments, patients should enquire
about being tested for a deficiency in the enzyme dihydropyrimidine
dehydrogenase (DPD). This enzyme is needed to break down 5-fluorouracil (5-
FU) and its oral version, capecitabine (Xeloda®). A deficiency in this enzyme
(caused by a variation in a gene called DPYD) can increase the risk of severe
side effects, including the rare, but potentially serious, side effect of coronary
vasospasm (the sudden tightening of the blood vessels that deliver blood to
your heart). Please consult with your medical team about the necessary
testing.

** TOMOX (OXALRALT) is used at the discretion of treating oncologists for
patients with a deficiency in the enzyme dihydropyrimidine dehydrogenase
(DPD). These patients are at risk of severe side effects, including the rare, but
potentially serious, side effect of coronary vasospasm (the sudden tightening
of the blood vessels that deliver blood to your heart). Please consult with your
medical team about the necessary testing.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

BRAF Status Unknown

Knowing your tumour’s BRAF status (i.e., whether BRAF wild-type or BRAF
mutant [and if mutant, whether BRAFV600Emutant]) is extremely important
because your tumour status may have an impact on which treatments you
might be offered. If your tumour has not been genomically profiled, speak to
your treating oncologist about whether this testing is appropriate for you.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

Microsatellite Instability-High (MSI-H) Tumours / MMR-
Deficient (dMMR) vs. Microsatellite Stable (MSS) / MMR-
Proficient Tumours

Knowing the MSI/MMR status of your tumour/biopsy is extremely important
prior to selecting a treatment. MSI or MMR tumour testing is especially
recommended for colorectal cancer patients suspected to have a hereditary
syndrome (inherited disease).

Immune checkpoint inhibitors are showing promise in a small subset (3 to 5%)
of people with advanced colorectal cancer. These patients have tumours
described as “microsatellite instability-high” (MSI-H) or “mismatch repair
deficient” (dMMR). Immune checkpoint inhibitor drugs work by allowing the
body’s immune response to do its job of attacking and killing abnormal cells,
to stop them from multiplying and causing cancer. The two checkpoint
inhibitors currently approved by Health Canada are:

• Pembrolizumab (Keytruda®)
• Nivolumab (Opdivo®)

Immune checkpoint inhibitor drugs have not been shown to be effective in
microsatellite stable (MSS)/MMR-proficient tumours (which account for
approximately 95% of cases). For these people, the immune system is most
often not able to engage with the tumour and monotherapy checkpoint
inhibitors have not been shown to be effective. Researchers are now exploring
how they could expose colorectal cancer to the immune system by designing
combination treatments that trigger an immune response.



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

Microsatellite Instability (MSI) / Mismatch Repair (MMR)
Status Unknown

Knowing your tumour’s MSI/MMR status is extremely important prior to
selecting a treatment, as this status can impact the types of treatment you
might be offered. MSI/MMR testing is recommended especially for colorectal
cancer patients suspected to have a hereditary syndrome (inherited disease).
If you have not had MSI or MMR testing, speak to your treating oncologist
about whether these tests are appropriate for you.



NTRK1, NTRK2, NTRK3 Gene Fusion Positive Tumours vs.
Negative for NTRK Gene Fusions Tumours

The small-molecule targeted agents larotrectinib (Vitrakvi®) and entrectinib
(Rozlytreck®) may be helpful for tyrosine receptor kinase (TRK) fusion protein-
driven cancers. TRK fusion cancer is rare in colorectal cancer. The TRK fusion
proteins act as oncogenic (cancer) drivers promoting cell growth and survival,
leading to TRK fusion cancer, regardless of where it originates in the body.
This is why the therapy is known as a tumour agnostic therapy – it treats
cancer regardless of where the cancer originates in the body. Patients whose
tumours have been identified to have a gene fusion may respond to
larotrectinib (Vitrakvi®) or entrectinib (Rozlytreck®), which target that gene
fusion specifically (NTRK1, NTRK2, NTRK3).

Patients whose tumours do not harbor an NTRK gene fusion will not respond
to larotrectinib (Vitrakvi®) or entrectinib (Rozlytreck®). They may, however,
access another therapy after exhausting standard-of-care therapies, such as
TAS 102 (Lonsurf®) or regorafenib (Stivarga®), or based on the results of their
next-generation sequencing testing, may proceed to a promising clinical trial
after having had a thoughtful dialogue with their treating oncologist.

My Tumour Biomarkers and How These May
Impact My Potential Treatment Options



My Tumour Biomarkers and How These May
Impact My Potential Treatment Options

NTRK Status Unknown

Knowing your tumour’s NTRK status (gene fusion positive or negative) is
extremely important prior to selecting a treatment, as this status can impact
the types of treatment you might be offered. If you have not had NTRK testing,
speak to your treating oncologist about whether this testing is appropriate for
you.



My Potential Surgical and Radiotherapy
Treatment Options

Surgical and Radiotherapy Options for Treatment of the
Primary tumour
For patients newly diagnosed with stage IV colorectal cancer, surgery for the
primary tumour is sometimes recommended if the tumour is causing
problems (such as an obstruction). (Patients with recurrent cancer are likely to
have had surgery already for their primary tumour.) The surgical procedure to
remove the tumour from the colon or rectum is the same as for stage II and III
patients. The procedure may be accompanied by radiation therapy or
chemotherapy either before (neoadjuvant) or after surgery (adjuvant).
However, if metastatic disease has been identified together with the primary
colon or rectal tumour, surgical removal of the primary and metastatic
disease may not be possible at first, nor may it be achievable depending on
the volume of disease or location of the metastases. Sometimes,
chemotherapy and targeted therapy can help to shrink the metastases and
surgery can become a reality.

Colon Cancer
The tumour, lymph nodes and some of the healthy surrounding tissue is
removed (resected) in a procedure known as a partial colectomy. If a portion
of the colon is removed, the two ends are then joined together (anastomosis)
so that normal bowel function can resume.

Rectal Cancer
Because of its anatomical location, the surgical procedure to remove a rectal
cancer is somewhat different. The rectum is tightly enclosed with several
other organs within the pelvic area, making it more difficult to isolate the
tumour. A surgical technique, called total mesorectal excision (TME), which
removes the sheet of fatty tissue (mesentery) around the rectum, ensures that
all of the cancerous cells are taken out. The surgeon removes the part of the
rectum that contains cancer, as well as some healthy tissue on either side.
They also remove the fatty tissue (mesorectum) around the rectum, which
contains blood vessels and lymph nodes. Removing the mesorectum reduces
the risk of any cancer being left behind.



MY POTENTIAL SURGICAL AND
RADIOTHERAPY TREATMENT OPTIONS

Surgical and Radiotherapy Options for Treatment of the
Primary tumour
Types of Surgical Procedures
The type of procedure the surgeon will perform depends primarily on the
location of the tumour.

There are two main types of surgery for rectal cancer: abdominoperineal
resection (APR), and low anterior resection (LAR).

• Abdominoperineal Resection (APR)
APR is a surgery that’s done to treat rectal cancer. To remove the
cancer, the surgeon will remove all of the following:
- The lower part of the colon (sigmoid colon)
- The rectum
- The anus
Patients who have an APR will have a permanent colostomy (pouch).

An APR can be done using different techniques. Open surgery involves
making one long incision on the abdomen and another incision in the
perineal area (between the vagina and anus or scrotum and anus).
When several small incisions are made on the abdomen, this is called
minimally invasive, or laparoscopic, surgery. Small surgical tools and a
video camera are inserted into the incisions to remove the cancer.

• Low Anterior Resection (LAR)
An LAR is a common surgery for rectal cancer. This procedure involves
the removal of part of the rectum. The colon is then attached to the
remaining section of the rectum to allow for bowel movements.

Some cancers in the upper part of the rectum (close to where it
connects with the colon) can be removed by LAR. In this operation, the
part of the rectum containing the tumour is removed. The colon is then
attached to the remaining part of the rectum (either right away or
sometime later) so that the patient moves their bowels in the usual
way. The colon is then reattached to the remaining rectum so that a
permanent colostomy is not needed.
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Surgical and Radiotherapy Options for Treatment of the
Primary tumour
Colostomy and Ileostomy
In a colostomy, the new end of the colon or rectum is routed to an opening, or
stoma, through the abdominal wall. The opening allows feces and gas to pass
through the opening and into a bag or pouch attached to the skin. A
colostomy may be permanent.

An ileostomy routes the ileum (lowest part of the small intestine) outside the
abdominal wall to create a stoma through which digested food passes into an
external pouching system. An ileostomy is typically temporary.

In most cases, the colostomy or ileostomy is temporary while the colon heals
sufficiently so that a second surgery can be performed to join the two ends of
the colon and close the ostomy. In some cases, a second surgery is not
possible and the stoma will be permanent. Although having a temporary or
permanent stoma means an adjustment in lifestyle, people can enjoy normal
lives. Specialized stomal therapy nurses are available to give information on
living with the stoma and discuss any questions or concerns. For more
information, visit the website of the Ostomy Canada Society.

Combined Modality Therapy for the Primary Tumour
Depending on where the disease has metastasized and the extent of the
primary tumour, the treatment plan may consist of a combination of systemic
chemotherapy (designed to shrink the tumours), and depending on the
response, local therapy to the primary tumour that may include both
radiotherapy and surgery.

Radiotherapy before surgery is typically offered for rectal cancers only, with
the goal of shrinking the tumour and reducing the likelihood of local
recurrence after successful surgery. Radiotherapy can consist of a “short
course” (5 days), or “long course” (5 weeks) typically delivered with oral
chemotherapy, followed by surgery several weeks later.

https://www.ostomycanada.ca/
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Surgical and Radiotherapy Options for Treatment of the
Primary tumour
Different Types of Radiotherapy
Radiotherapy is offered and used for various reasons. It can be used to cure
(eradicate cancer), to facilitate surgery (before or after surgery), to reduce the
risk of local progression, or to relieve symptoms (palliation). Depending on the
intent, treatments can take a few days to several weeks.

3-Dimensional Conformal Radiation Therapy (3DCRT), Intensity
Modulated Radiation Therapy (IMRT), and Volumetric Modulated Arc
Therapy (VMAT) are techniques that use increasingly sophisticated tools to
design and deliver treatments. Treatment is usually designed to treat the
visible tumour and surrounding areas at risk (such as nodes, blood vessels,
and microscopic spread). Depending on the intent of treatment, higher doses
and longer duration (e.g., 5 to 7 weeks of daily treatments) are used for cure,
and lower doses and shorter treatments (e.g., 1 to 10 days of treatments) are
used for palliation to limit the treatment burden and side effects.

In contrast, Stereotactic Body Radiotherapy (SBRT) or Stereotactic Body
Ablative Radiotherapy (SBAR) refer to the use of large doses (fractions) for
each treatment (e.g., 5 to 20Gy per fraction), delivering very high biological
doses in only a few fractions (e.g., 1 to 5 fractions). Stereotactic
Radiosurgery (SRS) refers to the use of a single large dose. The term is
typically reserved for brain treatment. Stereotactic Radiotherapy (SRT)
involves the use of sophisticated image guidance that pinpoints the exact
three-dimensional location of a tumour so that the radiation can be precisely
delivered to tumours while sparing the normal tissues as much as possible.
Treatment is usually designed to treat the visible tumour only. In order to
achieve the precision that is required, there is more demand on the patient to
limit movement, including management of breathing motion, during
treatment. Any patient movement that is unaccounted for can result in critical
normal tissues “moving” into the high-dose region resulting in serious side
effects. For these reasons, this treatment is typically reserved for smaller
tumours. Careful selection of patients and attention to technical details by the
radiation oncology team are critical.
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Treating Metastases to the Liver
Stage IV colorectal cancer often spreads to the liver. Surgery, if possible, is the
preferred and only potentially curative way of treating cancer that has
metastasized to the liver and nowhere else. Due to improvements in surgical
outcomes with liver surgery and development of advanced techniques,
patients with liver metastases should be seen by a liver surgical oncologist
or have their circumstances and images reviewed at a multidisciplinary
tumour board where the liver surgical oncologist is present. Chemotherapy
can also be used to control the disease, shrink the tumours before planned
surgery or to make surgery possible, or after surgery to prevent a recurrence.

Surgical Treatment of Liver Metastases
Liver metastases occur in more than 50% of the colorectal cancer population and
liver resection can provide the best chance for long-term survival. If colorectal
metastases are confined to the liver, a thoughtful discussion with your treating
oncologist about surgical treatment for the management of your disease is
recommended.

There are, however, important considerations in the selection process for surgical
candidacy. In order to identify which subset of patients will benefit most from
resection, various prognostic factors have been identified that should be
discussed with your hepatobiliary surgical oncologist.

The liver can be divided into eight segments and the type of surgery
recommended will depend on which segments are affected. The extent of liver
resection depends on the number and distribution of tumours within the liver.

Patients with colorectal cancer and metastatic disease to the liver may be treated
in either a single surgery or in staged surgeries (with the colorectal tumour
traditionally removed first) depending upon the fitness of the patient for
prolonged surgery and the complexity of the colorectal or liver resection.



MY POTENTIAL SURGICAL AND
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Additional Treatments
For liver metastases, there are several treatment options beyond surgery and
chemotherapy. Some of these treatment options are still considered experimental
and non-standard, while others are fairly well accepted and within the standard-
of-care formulary and widely available throughout Canada. CCRAN is providing
the information for both standard therapies and non-standard to help patients
and caregivers make decisions about management of colorectal liver metastases.
Please discuss these options thoughtfully and judiciously with your treating
oncologist.

Standard-of-Care Therapies

• Stereotactic Body Radiation Therapy (SBRT)
Stereotactic Body Radiation Therapy (SBRT) is a specialized external beam
radiation treatment that can accurately target some liver tumours that
cannot be removed surgically. It delivers extremely precise, high doses of
radiation to cancer cells, while minimizing damage to healthy tissue in a
few (1 to 5) fractions (doses). SBRT involves the use of sophisticated image
guidance that pinpoints the exact three-dimensional location of a tumour
so that the radiation can be delivered to the tumours precisely while
sparing the normal tissues as much as possible. Treatment is designed to
target the visible tumour only. Through careful selection of patients and
attention to technical details by the radiation oncology team, the treatment
is generally well tolerated. For comparison, conventional radiation is
typically designed to treat the primary tumour and surrounding at-risk
areas and is given over several weeks
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Additional Treatments
• Radiofrequency Ablation (RFA) or Microwave Ablation (MWA)

Ablation can be used in patients with a few small tumours when surgery
is not a good option (often because of poor health or reduced liver
function), or in combination with surgery to expand the number of
patients who can have resection. RFA uses electromagnetic energy and
MWA uses microwaves to create small regions of heat to kill the tumour.
The energy waves are delivered to the tip of a small needle that
penetrates the skin and is guided to the tumour under CT (computerized
tomography) imaging or ultrasound (US) imaging. RFA may also be
combined with surgery in the operating room to treat multiple liver
tumours. RFA may be performed percutaneously (through the skin) or
intraoperatively (on the operating table, in combination with surgical
resection of the liver). This is usually delivered by interventional
radiologists.

• Embolization Procedures
Embolization is a procedure that injects substances directly into an artery
in the liver to block or reduce the blood flow to a tumour in the liver. The
liver is special in that it has two blood supplies. Most normal liver cells are
fed by the portal vein, whereas a cancer in the liver is mainly fed by the
hepatic artery.
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Additional Treatments
• Embolization Procedures

- Chemoembolization
Chemoembolization, also known as transcatheter arterial
chemoembolization (TACE), is a treatment for tumours in which large doses
of chemotherapy are directly administered at the site. This procedure spares
patients from unpleasantness caused by traditional chemotherapy
administered throughout to the whole body. The procedure is performed by
placing a small catheter (tube) into the artery and navigating with real-time
imaging for guidance to the artery feeding the tumour. A high dose of
cancer-killing drug is then delivered directly in the tumour while depriving
the tumour of its blood supply by blocking, or “embolizing,” the arteries
feeding the tumour.

- DEBIRI
With DEBIRI (also known as liver chemoembolization), beads are threaded
through a small catheter line from the blood vessel into the artery, located in
the groin, that supplies blood to the liver. These tiny beads contain a very
highly concentrated dose of the chemotherapy drug irinotecan. With this
treatment, the blood vessels are partly blocked with the beads, starving the
tumour of its blood supply, while concentrating chemotherapy in high doses
to the tumours. This devastating “one-two punch” slows, and in some cases,
may even halt tumour growth. This therapy is available at select centres,
including Sunnybrook Health Sciences Centre in Toronto, Ontario.

- Portal Vein Embolization (PVE)
PVE blocks blood flow to the section of the liver where the tumour is located,
causing it to get smaller. At the same time, the other section of the liver gets
bigger as more blood is flowing to the unblocked side. Liver resection
surgery is performed three to four weeks after the portal vein embolization
is performed to remove the part of the liver that has cancer.
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Non-Standard Therapies

• Hepatic Arterial Infusion Pump Chemotherapy (HAIP-C)
HAIP-C is used when colorectal cancer that has spread to the liver cannot be
removed with surgery. The Hepatic Artery Infusion Pump (HAIP) is a small, disc-
shaped device that is surgically implanted just below the skin of the patient, and is
connected via a catheter to the hepatic (main) artery of the liver. About 95 percent
of the chemotherapy that is directed through this pump stays in the liver, sparing
the rest of the body from side effects. Patients receive HAIP-directed
chemotherapy in addition to regular intravenous (IV) chemotherapy (systemic
chemotherapy), to reduce the number and size of tumours in the liver. The
therapy is intended for select patients whose metastatic disease is confined to the
liver that cannot be surgically resected. At present, Sunnybrook Hospital in
Toronto is the only Canadian centre offering HAIP chemotherapy. (Available
through a clinical study at the Odette Cancer Centre, Sunnybrook Health Sciences
Centre in Toronto [HAIP-6192 https://sunnybrook.ca/trials/item/
?i=135&page=49335])

• Living Donor Liver Transplant
In a living donor liver transplant, someone who is living gives part of their liver to a
recipient. This approach generally shortens the wait for a liver to become available
from a deceased donor, which can significantly improve the outcome for the
colorectal cancer patient who receives the organ. A detailed screening process
ensures that the tissues are a biological good match, so that the chances of
rejection by the recipient’s immune system are minimized, and that both the
donor and recipient are aware of the possible outcomes and accept the risks
associated with the procedure. At present, living donor liver transplant is an
experimental treatment and is available in Canada only at the University Health
Network, including Princess Margaret Cancer Centre, in Toronto. (Available
through a clinical study at the University Health Network in Toronto [https://
clinicaltrials.gov/ct2/show/NCT02864485])
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Treating Metastases to the Lung
The best treatment for colorectal cancer that has spread to the lungs is surgery,
however this may not be an option for some patients. If surgery is not possible,
chemotherapy is recommended. In some cases, the chemotherapy may shrink
the tumours enough that surgery becomes possible. Chemotherapy may also
be given after surgery, to prevent recurrence. Beyond surgery and
chemotherapy, lung tumours can be treated by specialized radiation therapy
techniques.

Surgery
The surgical approach balances the need to remove as much as possible of the
cancer with the need to preserve the function of the lungs. Depending on the
number, size and location of the tumours, the surgeon may remove a small
portion of the lung (wedge resection), a lobe (lobectomy) or the entire affected
lung (pneumonectomy). During these surgeries, the chest wall is opened, then
the ribs are spread apart to allow the surgeon to remove the diseased part of
the lung. After the surgery, air and fluid that collect in the chest are drained out
through a chest tube.

• Wedge Resection
Wedge resection is a surgical procedure to remove a triangle-shaped slice of
tissue in order to remove a tumour. These types of surgeries remove only the
cancer and a small portion of the lung along with it and the technique is used
most often when the tumours are small.

• Lobectomy
A lobectomy may be done when a tumour is found in just part of a lung. The
right lung has three lobes and the left lung has two lobes. After the surgery, the
remaining healthy lung tissue expands to fill the space left by missing section.

• Pneumonectomy
A pneumonectomy is the surgical removal of the entire affected lung.
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In Vivo Lung Perfusion (IVLP)
IVLP is a new technique for delivering chemotherapy directly into the lungs at
the time of surgery. It is currently being studied in patients with colorectal
cancer. Delivering chemotherapy directly to the lungs could potentially kill any
microscopic cancer cells that are present in the lungs at the time of surgery,
while sparing other major organs in the body from the side effects of
chemotherapy. Participants are given chemotherapy (oxaliplatin) into one lung
via IVLP, while the other lung is not infused with anything, so that unforeseen
side effects are limited to a single lung and to see if one lung does better than
the other. Speak to your treating oncologist to see if you may be eligible to
participate in this trial. (In Vivo Lung Perfusion [IVLP] for Colorectal Cancer
Metastatic to Lung. University Health Network in Toronto. ClinicalTrials.gov
Identifier: NCT05611034. Available at: https://clinicaltrials.gov/ct2/show/
NCT05611034?term=ivlp&draw=2&rank=1)

Minimally Invasive Video-assisted Thoracoscopic Surgery (VATS)
VATS is surgery of the chest that uses small incisions and special instruments
including a small video-scope (a thoracoscope) to minimize trauma. Traditional
surgery uses one long (6- to 8-inch incision), but VATS uses three small
(approximately 1-inch) incisions. VATS is performed in those colorectal cancer
patients who have limited metastatic disease in their lungs. The following chest
surgeries are commonly performed using this minimally invasive technique:

• VATS Lobectomy
Three 1-inch incisions and one 3- to 4-inch incision are made to give the
surgeon access to the chest cavity without having to spread the patient’s
ribs. Patients recover faster and experience less pain with a typically
shorter hospital stay (usually three days). Importantly, the surgical
outcomes of VATS lobectomy are comparable to traditional surgical
lobectomy outcomes. For patients who have a large tumour or a tumour
that is more centrally located, a VATS lobectomy might not be an option.

• VATS Wedge Resection
The removal of a wedge-shaped portion of lung tissue is typically done
for the diagnosis or treatment of small lung nodules. This procedure can
be done using VATS.

https://clinicaltrials.gov/ct2/show/NCT05611034?term=ivlp&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT05611034?term=ivlp&draw=2&rank=1
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Radiation Therapy
Beyond surgery and chemotherapy, two radiation therapy techniques are used
to treat colorectal cancers in the lung.

• Stereotactic Body Radiation Therapy (SBRT)
SBRT is a specialized external beam radiation treatment that can
accurately target some lung tumours that cannot be removed surgically.
It delivers extremely precise, very intense doses of radiation to cancer
cells, while minimizing damage to healthy tissue. SBRT involves the use of
sophisticated image guidance that pinpoints the exact three-dimensional
location of a tumour so that the radiation can be more precisely delivered
to cancer cells. This is typically given for metastatic lesions that are at the
periphery of the lung (i.e., not close to the central airway).

Conventional radiation is typically delivered in relatively small doses each
day over several weeks. This can delay or interfere with other cancer
treatments, such as chemotherapy. By contrast, SBRT can usually be
given in five or fewer daily sessions and requires no anaesthesia. For
carefully selected lesions, SBRT can lead to higher chance of disease
control and is generally well tolerated.

• Standard Palliative Radiation Therapy
This is typically given to the mediastinum for respiratory symptoms or
bleeding. Lower doses of radiotherapy (delivered in 1 to 5 fractions) can
be very effective in providing symptom relief.

Radiofrequency Ablation (RFA)
RFA uses electromagnetic energy to kill the tumour by heating it to greater than
50 C for more than five minutes. The energy waves are delivered to the tip of a
small needle that penetrates the skin and is guided to the tumour under
computerized tomography (CT) imaging.
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Treating Metastases to the Peritoneum
The peritoneum is a membrane lining the cavity of the abdomen and covering
the abdominal organs. It is a common site for metastases from colorectal
cancer.

In recent years, the combination of cytoreductive surgery (CRS) and
hyperthermic intraperitoneal chemotherapy (HIPEC) have improved both
disease-free survival and overall survival from colorectal metastases to the
peritoneum.

Cytoreductive Surgery (CRS)
During CRS, the surgeon will remove all visible tumours that can be removed
from the peritoneal cavity and from affected organs. CRS can be a long and
challenging procedure; therefore, it is essential for patients undergoing this
treatment to have generally good health.

Hyperthermic Intraperitoneal Chemotherapy (HIPEC)
HIPEC is usually performed directly after surgical cytoreduction. The abdominal
cavity is perfused with a heated chemotherapeutic drug solution (generally
42 C) for 30 to 60 minutes. The anti-cancer drugs are applied heated to increase
their penetration depth and cytotoxic effect, making them more effective
against the tumour.

Pressurized IntraPeritoneal Aerosol Chemotherapy (PIPAC)
PIPAC is a novel and minimally invasive procedure for treating metastases to the
peritoneum. A nebulizer (a device that turns liquids into a fine mist) that is
connected to a high-pressure injector is inserted into the abdomen through
small incisions. A fine mist or spray of the chemotherapy is then introduced into
the abdomen. This method may reduce the amount of chemotherapy needed
and may potentially reduce side effects and toxicities. PIPAC is currently
available in some centres in the US and is being considered for clinical trials in
Canada. Speak to your treating oncologist to see if you might be a candidate for
a clinical trial outside of Canada.
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Treating Metastases to the Bone Including Spine Metastases
Your treating oncologist has some options if your cancer metastasizes to your
bones. They may:

• Prescribe medication to make your bones stronger and reduce bone
pain.

• Offer chemotherapy and/or targeted therapy.

• Use radiation therapy (palliative) to ease bone pain and to reduce the
likelihood of complications such as fractures. This typically involves using
techniques such as SBRT, IMRT or VMAT, especially for patients with a
limited number of lesions. These techniques are used to allow higher
doses to be delivered to the tumour, while sparing normal tissues as
much as possible.

• For patients with bone metastases involving the spine, SBRT is
sometimes considered for better longer-term pain and disease control.
However, the planning and treatment process is more demanding for the
patient and, due to the goal of delivering higher doses, it is also
associated with a higher risk of side effects.

• Offer kyphoplasty. This is usually performed by a specialized
interventional radiologist, typically for spine metastases, but can also be
used for painful bone metastases in other areas. A small amount of
“cement” is injected into the metastatic lesion under imaging guidance. It
can provide pain relief as well and help strengthen the bone.

• Suggest that you join a clinical trial.
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Treating Metastases to the Brain
Rarely, colorectal cancer metastasizes to the brain, but when it does, treatment
may involve a type of radiation known as stereotactic radiosurgery (SRS). Three-
dimensional images of the brain are created, and these images allow the
radiation oncologists and surgeons to very precisely target the radiation beam
where it is needed. This means that high doses of radiation are delivered to the
tumour, while limiting the dose to the healthy tissues around the tumour. As
there is no need for an incision or general anesthesia (for adults), and
treatments can often be done in one visit.



MY POTENTIAL SURGICAL AND
RADIOTHERAPY TREATMENT OPTIONS

Treating Metastases to the Other Parts of the Body
If colorectal cancer spreads to the other parts of the body (including pelvic
recurrence, the adrenal glands ovaries, biliary system, kidneys, bladder, regional
and distant lymph nodes, omentum, among others), the best treatment for
metastases to these areas is usually systemic therapy like chemotherapy.

Palliative Radiation Therapy
Low doses of radiotherapy (delivered in 1 to 5 fractions) can be very effective in
relieving symptoms, such as bleeding, pain and shortness of breath. Moderately
high doses are sometimes used for palliation (e.g., pelvic recurrences) in an
attempt to maximize control at the specific site of the metastases. Treatment
may involve daily treatments that take one to five weeks to deliver.

Stereotactic Body Radiation Therapy (SBRT)
In patients with a limited number of metastatic lesions (oligometastases), or
limited numbers of metastatic lesions that are however progressing
(oligoprogression) when the rest of the disease is controlled with systemic
therapy, SBRT is actively being investigated to determine whether it can help
defer time to progression (i.e., slow the progression of metastatic disease) or
avoid the need to change systemic therapy. Participation in a clinical trial is
strongly recommended.



More information is available on the Treatment of Colorectal Cancer on the
CCRAN Website

If you would like additional information on the management of the disease or
would like to discuss any of the information appearing in this report, please call

us, we are eager to assist.
Call our toll-free number at 1-833-792-2726 (CCRAN)

or
Email us at info@ccran.org

TOGETHER, ANYTHING IS POSSIBLE!

DISCLAIMER: The information provided is not intended to replace the medical advice of your treating physician.
Do not make any decisions about your treatment without consulting your physician. Do not start or stop any
medications on your own. Always check with your physician before changing any of your medications. Always
consult your physician before trying herbal or “natural” or “alternative” remedies. Regularly consult a physician
in matters pertaining to your health and particularly with respect to any symptoms that may require diagnosis
or medical attention. The information in this report will be reviewed annually and updated as appropriate based
on the most current available evidence. As your medical team may have access to new data before this site is next
updated, their medical advice may differ from what is contained in this report.

The content in this app and report were last updated February 6, 2023.

https://ccran.org
mailto:info@ccran.org
https://www.instagram.com/ccranorg/
https://www.facebook.com/ccranorg/
https://www.linkedin.com/company/ccran/
https://twitter.com/ccranorg



