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Introduction
Body tissues are made up of billions of individual cells.
Once the human body has fully grown, most of the
body's cells don't divide and multiply much. They spend
most of their time in a resting state and only divide if
they need to repair damage. When cells divide they split
into two, identical new cells. So, where there was 1 cell,
there are now 2 and these then divide to make 4 and
then 8 and so on.
In cancer the cells keep on dividing uncontrollably until
there is a mass of cells. This mass of cells becomes a
lump. The lump is called a tumour. Cancer cells divide
much more often than most normal cells.
[Picture Credit: Cancer]

When cytotoxic chemotherapy (hereinafter referred to
as chemotherapy) medicines enter the bloodstream it
damages dividing cells with a fast turnover such as
epithelial lining, skin and hair follicles. Cells in the
process of dividing are more at risk of being damaged by
chemotherapy. Chemotherapy kills the cell by damaging
the part of the control centre inside each cell that makes cells divide. Or it may interrupt the chemical
processes involved in cell division.
The goals of chemotherapy depend on the type of cancer and how far it has spread. Sometimes, the
goal of treatment is to get rid of all the cancer and keep it from coming back. If this is not possible,
you might receive chemotherapy to delay or slow cancer growth.
Delaying or slowing cancer growth with chemotherapy also helps manage symptoms caused by the
cancer. Chemotherapy given with the goal of delaying cancer growth is sometimes called palliative
chemotherapy.
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Fish Oil Supplementation and Chemotherapy
Patients with cancer should avoid fish oil supplements and remove herring and mackerel from their
menu during chemotherapy, according to authors of a new study. Recent research shows that
consumption of these fish or fish oil supplements significantly increases healthy human volunteers'
plasma levels of a platinum-induced fatty acid known as 16:4[n-3], which has been implicated in
cisplatin chemo-resistance in preclinical animal studies.
There is, however, scientific evidence that fish oil may decrease severity of treatment-related adverse
events in gastrointestinal cancer patients undergoing chemotherapy.
Camargo, C.Q., Mocellin, M.C., Brunetta, H.S., Chagas, T.R., Fabre, M.E.S., Trindade, E.B.S.M., Silva,
E.L.D. & Nunes, E.A. 2019.
BACKGROUND AND AIMS: Due to its high peroxidizable characteristics, n-3 fatty acids, present in fish
oil, could increase tumor cells sensitivity to conventional cancer treatment while non-neoplastic cells
remain unaffected, this may lead to an increase in cancer treatment response with no increase on
adverse effects. The aim of this study was to evaluate anti-cancer treatment response, performance
status and adverse events in gastrointestinal cancer patients supplemented with fish oil. Oxidative
stress parameters were investigated in blood non-neoplastic cells as an indicator of cytotoxicity.
METHODS: This is a randomized, triple-blind, placebo-controlled clinical trial. Fish oil group (FOG)
received two capsules of fish oil containing 1.55 g of EPA + DHA a day for nine weeks, placebo group
(PG) received two capsules containing olive oil. Baseline was set right before the administration of
the first chemotherapy, oxidative stress parameters, adverse events presence and grading and
performance status were assessed at baseline and after nine weeks of supplementation. Tumor
markers, response to treatment and survival were evaluated at baseline and after one year of study
inclusion.
RESULTS: 76 patients were considered eligible, 56 were randomized, and 51 remained for analysis.
After nine weeks, although there were no differences between groups for treatment response and
presence of adverse events, PG patients were graded with more severe diarrhea than FOG patients
(p = 0.03) and with higher (worse) performance status score (p = 0.02). No differences in lipid
peroxidation and activity of antioxidant enzymes were observed between groups.
CONCLUSIONS: Fish oil may lead to a better performance status for gastrointestinal cancer patients
undergoing chemotherapy while does not seem to increase treatment-related toxicity. Registered
under ClinicalTrials.gov Identifier no. NCT02699047, www.clinicaltrials.gov.

Chemotherapy
Chemotherapy is the use of drugs to destroy cancer cells. It usually works by keeping the cancer cells
from growing, dividing, and making more cells. Because cancer cells usually grow and divide faster
than normal cells, chemotherapy has more of an effect on cancer cells. However, the drugs used for
chemotherapy are powerful, and they can still cause damage to healthy cells. This damage causes the
side effects that are linked with chemotherapy.
Chemotherapy drugs can be given in a variety of ways. The method of administration of chemotherapy
treatments along with the dose is determined by rigorous testing called clinical trials, which are done
prior to the specific chemotherapy drug being available for commercial use with patients.
During this testing process, scientists and doctors determine how specific chemotherapy drugs are
absorbed in the body and how they work. Sometimes stomach juices can destroy different chemicals,
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making some medications impossible to give as a pill. Other substances are found to have better anticancer action if given intravenously (via a needle in a vein). Some medications can be given as an
injection into the muscle and others are absorbed when given directly into the bladder, abdominal
cavity or other body space.
Chemotherapy is administered via the following routes:

Oral Chemotherapy Medications (given by mouth)
Oral chemotherapy medications - those that can be
swallowed - come in a variety of oral forms (pills, tablets,
capsules, liquid), all of which can be absorbed in or by the
stomach or under the tongue (sub-lingual).
[Picture Credit: Oral Chemotherapy]

Oral chemotherapy medications that are swallowed are
encased in a protective coating that is broken down by the
digestive juices in the stomach. The stomach acids dissolve the
coating, thereby releasing the medication which is then available to be absorbed through the lining of
the stomach.
Some chemotherapy medications can be encased in different protective coatings which are released
at different times and sites in the digestive system allowing for a time delay, called an extended
release. This method allows longer periods of time between doses.

Sub-lingual chemotherapy is a type of oral support therapy. The medications are adsorbed under the
tongue. These medications are placed under the tongue where they dissolve and are quickly absorbed
into the blood circulation of the body. This is a rapid way to have medication introduced into the body.
Anti-nausea medications are particularly effective when given in this manner, as they will not be lost
if the patient vomits.
Some anti-cancer medications cannot be given orally because the stomach acids destroy them. Other
medications cannot be absorbed into the patient's body through the lining of the stomach or
intestines. If the drug cannot be absorbed it is passed through the stool or urine and becomes
ineffective.
Subcutaneous Injection of Chemotherapy Treatments
Subcutaneous injections (sub-q) involve the use
of a short needle such as those used by diabetic
patients for the injection of insulin. In the case of
subcutaneous injection the needle goes into the
space between the skin and muscle but does not
enter as far as the muscle layer.
[Picture Credit: Subcutaneous Injection]

Subcutaneous support therapy injections are
commonly used for some types of biologic response modifiers and chemotherapy support drugs. If a
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patient’s platelet count is low, subcutaneous injections are less likely to cause bleeding than intramuscular injections.
Intra-muscular Chemotherapy Injections
Intra-muscular injections are given through the skin
into the muscle layer. This involves the use of a
larger needle with deeper penetration than the
subcutaneous injection. The medication is
deposited in the muscle tissue. Absorption of the
medication is more rapid than the oral form but
slower than the sub-lingual route. Intra-muscular
injection is a popular method for anti-nausea
medications because it bypasses an already
irritated stomach.
[Picture Credit: IM Injection]

Most chemotherapy medicines cannot be given intra-muscularly because of the harshness of the
chemicals. Intra-muscular injection is avoided when possible in patients with low platelets in their
blood, as bleeding within the muscle can be a serious complication.

Intravenous Chemotherapy Treatments
Intravenous administration (IV) of chemotherapy medication allows for rapid entry into the body's
circulation where it is carried throughout the body in the blood stream. This is the most common
method of chemotherapy administration since most chemotherapy drugs are easily absorbed via the
blood stream. Intravenous administration
offers the most rapid absorption time of all
currently available methods and the most
versatile.
[Picture Credit: Intravenous Therapy]

IV methods also enable more flexibility with
drug dosing. Doses can be given as an IV bolus
lasting from a few minutes to a few
hours. Continuous infusions can be given over a few days or for weeks at a time. Portable pumps
allow medication to be given at a slow continuous rate allowing for on-going IV absorption of the
medication.
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Intravenous medications are given directly into the blood
stream through a variety of methods.
•

An angiocatheter may be placed in a vein in the arm or
hand and then removed after the chemo medication is
given. This is a temporary venous-access device
inserted by a nurse prior to treatment - then removed
after treatment has been completed. The in-use time
of angiocatheters generally ranges from a few minutes
to a few days.
[Picture Credit: Angiocatheter]

[Picture Credit: PICC Line]

PICC line. Although still considered temporary, a PICC line
can be inserted and used for six weeks to a few months
before it is discontinued. PICC line insertion involves the
placement of a long plastic catheter into one of the larger
veins of the arm. This procedure is a non-surgical
outpatient procedure. A special x-ray, called fluoroscopy
will confirm that the PICC line catheter is in the right
place. This option is ideal for multiple short infusions or
continuous infusions given in a hospital or at home with a
portable pump.
•

Non-tunneled catheters. Non-tunneled catheters
are inserted directly through the skin into the
jugular or subclavian vein and travel through the
vessel to the superior vena cava vessel at entrance
of the right atrium of the heart. These can be
inserted at the bedside, in a non-surgical
setting. A special x-ray, called fluoroscopy, must
be done to be sure the catheter is in the right
place.
[Picture Credit: Non-tunneled catheter]

These catheters are used most commonly short term or in emergency situations since long-term
use is associated with the potential for infection along the catheter. Most refer to these catheters
as "jugular" or "subclavian" for the vein in which it is inserted. These catheters require dressing
changes and careful maintenance.
•

Tunneled Catheters. Tunnelled catheters are placed through the skin in the middle of the
chest. They are tunnelled through the subcutaneous tissue (the layer of tissue between the skin
and muscle) and inserted into the superior vena cava vessel at entrance of the right atrium of the
heart. There is a dacron cuff about two inches from the part of the catheter that exits the skin in
the chest. Scar tissue forms around the cuff to hold the catheter in place. These catheters are
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inserted in an outpatient surgical procedure and a special x-ray, called fluoroscopy, must be done
to be sure the catheter is in the right place.
{Picture Credit: Tunnelled Catheter]

These catheters can be left in place for months
or
years
with
low
incidence
of
infection. Dressing changes and maintenance is
required. These catheters can have multiple
lumens (entrances) for medications to be
infused or for blood to be drawn. A single lumen
has one entrance for medications, a double
lumen has two entrances and a triple lumen (the
most available) has three entrances. These
catheters are most often used for extensive
chemotherapy regimens such as bone marrow
transplant procedures. Tunneled catheters are
usually called by their brand names: Broviac,
Groshong, and Hickman. The Hickman catheter,
like the Broviac cathether, has an open-ended line inside the vein. In contrast, the Groshong
catheter has small, valve-like openings in the line's tip.
•

Port-a-cath. A more permanent option involves the placement of a port-a-cath when venous
access if difficult . The port-a-cath is placed under the skin on the chest. The catheter is then
inserted into the superior vena cava vessel at entrance of the right atrium of the heart. This
catheter can be placed in radiology by an interventional radiologist or by a surgeon in the
operating room. It is approximately a one-hour procedure. The useful lifetime of a port-a-cath
can be as long as three to five years.
[Picture Credit: Port-a-cath]

The port-a-cath can be felt
under the skin and the
nurse can find the entrance
by locating the edges of the
port-a-cath and inserting a
special needle (called a
Huber needle) into the soft
middle section.
Medications can be given
through the port-a-cath and blood can be drawn from it eliminating the need for a blood draw
from the arm. The use of a portable pump and port-a-cath allows the medication to be given
over several days in the home setting rather than the patient being hospitalised.
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Intraventricular/Intrathecal Chemotherapy Treatments
Intraventricular or intrathecal chemotherapy is used
when drugs need to reach the cerebrospinal fluid
(CSF), the fluid that is around the brain and spinal
cord. The body's blood-brain barrier does not allow
many chemotherapy drugs given systemically
(through the whole body) to get to the CSF. There
are two ways chemotherapy can be given to the CSF:
•
Lumbar puncture (intrathecal).
Chemotherapy can be given through a lumbar
puncture (spinal tap). In this case a small amount of
chemotherapy is injected during the lumbar
puncture, directly into the CSF. Once the drug is
administered the catheter is removed.
[Picture Credit: Intrathecal Therapy]

•

[Picture Credit: Ommaya reservoir]

Ommaya reservoir (Intraventricular). The
ommaya reservoir is a small dome-shaped
device with an attached catheter. It is placed
into the subcutaneous tissue (the layer of
tissue between the skin and the muscle) on
the scalp. The catheter is threaded into the
lateral (outer) ventricle of the brain. The
nurse or doctor, who is specially trained on
this method of giving chemotherapy, will
insert a small needle through the skin on the
scalp into the ommaya reservoir to inject the
chemotherapy. This procedure is used most
commonly in acute leukaemias but can be
used in other situations as well.

Intraperitoneal Chemotherapy Treatments
Some chemotherapy medications can be given directly into the abdominal cavity. A catheter is placed
through the abdominal wall with the catheter draining into the abdominal cavity. It drains into the
cavity that surrounds the organs, not into the stomach or any of the other organs. Chemotherapy is
then infused directly into this cavity. The patient is encouraged to change positions from side to side
and lying on the back to facilitate the movement of the medication. In some cases the medication is
drained out after a few hours. In other instances it is left inside where it is gradually absorbed. This
method allows the organs to be bathed in the medication, which is then slowly absorbed into the
tumour site. The rationale for this type of chemotherapy is that the tumour will be exposed to higher
concentrations of medications without exposing the rest of the body to the toxicity.
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[Picture Credit: Intraperitoneal Therapy]

This type of treatment is somewhat controversial
because even though the tumour concentrations of
the medication are higher, the decrease in cancer has
not been demonstrated. There are three ways to
deliver intraperitoneal chemotherapy:
•

Temporary single-use catheters are inserted
through the abdominal wall and removed after the
chemotherapy treatment.

•

Tenckhoff catheters are soft, flexible, silicone
tubes with one or two dacron cuffs. This catheter
is placed in a surgical procedure with the tip of the
catheter placed near the tumour, the dacron cuffs
tunneled and placed into subcutaneous tissue (the layer
of tissue between the skin and muscle). Then the end of
the catheter is brought out of the abdomen through a
puncture. The Tenckhoff catheter may be selected for
cyclic chemotherapy. There are some complications
associated with the Tenckhoff catheters, namely microbial
peritonitis (infection in the peritoneum) and occlusion
(blocking) of the catheter so that chemotherapy cannot be
infused.

[Picture Credit: Tenckenhoff catheter]

•

Port-a-cath. A more permanent option involves the placement of a port-a-cath. The port-o-cath
is placed under the skin on the abdominal wall. The catheter with multiple holes at the inserted
end is then tunneled through the subcutaneous tissue (the layer between the skin and the muscle)
into the peritoneum. This catheter can be
placed in radiology by an interventional
radiologist or by a surgeon in the operating
room. It is approximately a one-hour
procedure. The useful lifetime of a port-a-cath
can be as long as three to five years.
[Picture Credit: Port-a-cath 2]

The port-a-cath can be felt under the skin
and the nurse can find the entrance by
locating the edges of the port-o-cath and
inserting (cannulating) a special needle (called a Huber needle) into the soft middle
section. Medications can be given through the port-a-cath and, although it can be difficult,
peritoneal fluid samples and drainage can be accomplished through a port-o-cath.
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Intra-arterial Chemotherapy Treatments
Intra-arterial drugs are given into the artery
that is supplying the blood to the
tumour. Angiography, a special x-ray that
uses dye so that the blood vessels can be seen,
is used to locate the arteries that supply blood
to the tumour. There are two ways of giving
medications intra-arterially:
[Picture Credit: Intra-arterial Therapy ]

•

Temporary
external
catheter.
A
radiologist can insert a temporary catheter into the artery. The catheter is removed once the
medication is given. The insertion site must be monitored carefully for bleeding.
[Picture Credit: Implanted Pump]

•
Implanted pump. A pump can be implanted
surgically into the subcutaneous tissue (the layer between
the skin and the muscle) with the catheter threaded into
the artery. The pump can be removed once therapy is
complete. This type of therapy has been used most
commonly for colon cancer that has spread to the
liver. However, it has also been used in cancers of the
head and neck, limb sarcoma, limb melanoma, gastric
cancer, pancreatic cancer, and others.
The rationale for this type of treatment is that the tumour will have high exposure to the drug
without the associated toxicity of these doses given systemically (throughout the whole
body). Although the local tumour responses have been better with this therapy, there has been
no survival benefit to date.

Intravesicular Chemotherapy Treatments
Intravesicular medications are given with the use
of a urinary catheter directly into the bladder.
A urinary catheter is placed. The medication is
injected into the catheter, which is then clamped.
Clamping the catheter allows the medication to
remain in the bladder. The patient is encouraged
to roll form side to side and to lie on their backs
to help the medication reaching all areas of the
bladder. After a predetermined time the catheter
is unclamped and the fluid is drained. The
catheter is then removed.
[Picture Credit: Intravesicular Therapy]
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This method is used frequently for people with superficially invasive (cancer on the surface of the
bladder that cannot be removed) bladder cancer.

Intrapleural Chemotherapy Treatments
Chemotherapy can be given into the pleural cavity (the
space between the lung and the lining of the
lung). Intrapleural chemotherapy is used to control
malignant pleural effusions. A malignant pleural effusion is
an accumulation of cancerous fluid in the pleural
space. The fluid may cause the lung to collapse, making
breathing more difficult. Draining the fluid will help, but
the fluid will usually come back unless intrapleural
chemotherapy is given. This procedure is also known as
sclerosis or pleurodesis.
[Picture Credit: Intrapleural Therapy]

A chest tube is inserted into the pleural space. Any fluid is drained (this may take several days). The
chemotherapy is inserted into the chest tube. The chemotherapy causes the lung to stick to the pleural
lining, allowing the lung to re-expand and stay expanded.
Intrapleural chemotherapy is used primarily for symptom relief.
Implantable Chemotherapy Treatments
Gliadel®
wafer
is
a
form
of
the
chemotherapy medication carmustine that can be
placed and left in the cavity after surgical removal of a
brain
tumour,
specifically
glioblastoma
multiforme. This formulation of the carmustine wafer
allows the drug to be delivered directly to the site of the
brain tumour.
[Picture Credit: Implantable Therapy]

After a surgeon operates to remove the cancerous
tissue in the brain, he or she implants up to eight dime-sized wafers
in the space where the tumour once was. Over the following 2 to 3
weeks, the wafers slowly dissolve, bathing the surrounding cells with
the chemo medication. The goal of this method of treatment is to
kill tumour cells left behind after surgery.
Intralesional Chemotherapy Treatments
In intralesional chemotherapy, anticancer drugs are directly injected
into tumour that is in the skin, under the skin, or in an organ inside
the body. Intralesional chemotherapy is used for treating melanoma,
Kaposi’s sarcoma and also malignancies such as laryngeal cancers.
[Picture Credit: Intralesional Therapy]
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Topical Chemotherapy Treatments
Some chemotherapy creams are applied directly to the
skin in certain cases of skin cancer. The cream is then
absorbed through the skin directly into the cancerous
lesion. The use of topical preparations is very limited in
cancer treatments.
[Picture Credit: Topical Therapy]

Chemotherapy is applied in cycles. Each cycle contain ‘drug
period’ and ‘recovery period’. Recovery period helps
patients to recover from side effects of treatment.
Chemotherapy drugs are administered on different schedules. Whatever the specific schedule, most
chemotherapy drugs are given in cycles. The medications are administered periodically with breaks
between doses. Each complete administration of the chemotherapy drugs is called a treatment cycle.
The doctor and medical team decide on the duration as well as the method of administration of
chemotherapy treatments. Chemotherapy may be given at different places which includes your home,
a hospital outpatient department, a doctor’s office or clinic, or in a hospital. However, the patient
needs to visit the hospital to monitor treatment and control the side effects of the chemotherapy
treatment.

How Chemotherapy Treats Cancer
Doctors/Oncologists use chemotherapy in different ways at different times. These include:
•
Before surgery or radiation therapy to shrink tumours. This is called neoadjuvant
chemotherapy.
•
After surgery or radiation therapy to destroy any remaining cancer cells. This is called adjuvant
chemotherapy.
•
As the only treatment. For example, to treat cancers of the blood or lymphatic system, such
as leukaemia and lymphoma.
•
For cancer that comes back after treatment, called recurrent cancer.
•
For cancer that has spread to other parts of the body, called metastatic cancer.

Scheduling of Chemotherapy
Chemotherapy treatment is given in cycles with rest periods between each cycle. Since chemotherapy
drugs target fast-growing cells, the body will need time to rebuild healthy cells after each treatment.
Most cancer chemotherapy cycles are either once every three weeks for standard chemo or weekly for
low-dose chemotherapy.
As one plans one’s calendar for the chemotherapy appointments, one will need to allow time for more
than just infusion sessions. This may affect how much time one needs to take off from work or other
pursuits, so one needs to understanding how many appointments one will require.
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The Goals of Chemotherapy
Depending on the type of cancer, its stage (how far it has spread), and where you are in
the treatment process, chemo can be used to:
•
•
•
•
•

cure the cancer
keep the cancer from spreading
slow the cancer’s growth
kill cancer cells that may have spread to other parts of the body
relieve symptoms caused by cancer

Chemotherapy is often used with other treatments, such as:
•
•
•
•
•

neo-adjuvant therapy: chemotherapy given before surgery or radiotherapy to shrink the tumour
adjuvant therapy: chemotherapy used to help destroy any cancer cells that may remain after
surgery or radiotherapy. The aim is to reduce the likelihood of cancer returning in the future
peri-operative therapy: chemotherapy given both before and after surgery
chemoradiation: chemotherapy combined with radiotherapy
palliative chemotherapy: If the cancer has spread to other parts of the body, the chemotherapy
drugs carried in your bloodstream can reach these cancer cells. The aim is to help relieve
symptoms and slow the growth of the cancer

Prior to Commencement of Chemotherapy
The cancer specialist (oncologist) will inform the patient whether he/she needs any tests before
chemotherapy or if any other preparations are needed.
Before starting treatment, a nurse will check the patient’s height and weight at the clinic. The
oncologist uses this information to work out the right dose of chemotherapy for the patient.
Tests
Some chemotherapy drugs can affect organs such as the heart or the kidneys. The patient may need
baseline tests to measure how well these organs are working before receiving chemotherapy. For
example, if the patient is having drugs that can affect the heart he/she may have an echocardiogram
(uses sound waves to create a picture of the heart) to assess heart function.
Some people may need further scans or x-rays to find out more about the extent of the cancer (its
stage) before chemotherapy. Refer to Fact Sheet on Imaging Tests for Cancer.

Main Side Effects of Chemotherapy
It is difficult to predict exactly what side effects a patient will experience while having
chemotherapy. Different people react to treatment in different ways. A small number of people have
very few or even no side effects.
Many of the common side effects of chemotherapy are listed below, although it is unlikely that one
will experience them all.
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When to get urgent medical advice
While the side effects of chemotherapy can be distressing, most do not pose a serious threat to your
health. However, occasionally some side effects can be very serious. For example, if one has a rapid
fall in white blood cells, one may be vulnerable to a serious infection.
People having chemotherapy for cancer that developed inside their blood cells or bone marrow are
most at risk of serious infections. This is because this type of cancer will already have caused a
reduction in white blood cell numbers.
Symptoms of a serious problem include:
•
•
•
•
•
•
•
•
•
•
•

a high temperature of 38°C or above
shivering
breathing difficulties
chest pain
flu-like symptoms, such as muscle aches and pain
bleeding gums or nose
bleeding from other parts of the body that does not stop after applying pressure for 10 minutes
mouth ulcers that stop you eating or drinking
vomiting that continues despite taking anti-sickness medication
four or more bowel movements a day, or diarrhoea
Seizures

If a patient experiences any of these symptoms, he/she should contact their treating physician
immediately.

Fatigue
Fatigue or tiredness is a common side effect of chemotherapy. Almost everyone who has
chemotherapy will experience fatigue. One may feel generally tired or one may tire very easily after
doing normal, everyday tasks.
While having chemotherapy, it is important to get plenty of rest. One should not carry out tasks or
activities that one does not feel up to. Light exercise, such as walking or yoga, can help boost one’s
energy levels, but be careful not to push the body too hard. If still working, one may need to ask one’s
employer permission to work part time until the chemotherapy has finished.

Nausea and vomiting
Nausea (feeling sick) and vomiting (being sick) are common side effects of chemotherapy. They affect
around half of all people being treated. If one has nausea and vomiting, one will be given medication
to help control the symptoms. This type of medication is known as an anti-emetic. Anti-emetics can
be given in a number of different ways, including:
•
•
•
•

as a tablet or capsule, which can either be swallowed or placed under your tongue to dissolve
as an injection or drip (intravenous)
as a suppository, which is a capsule that you put into your rectum (back passage) so that it can
dissolve
through a patch that you place on your skin
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One should continue to take the anti-emetics even if one does not feel sick because it will help prevent
the symptoms from returning. Side effects of anti-emetics include constipation, indigestion, problems
sleeping (insomnia) and headaches.

Hair loss
Hair loss is a common side effect of some chemotherapy. It usually begins one to three weeks after
the first chemotherapy dose and most people have significant hair loss after one to two months. The
scalp is most commonly affected, although hair loss can occur on other parts of the body.
These include the arms, legs and face.
Hair loss can be very traumatic, particularly
for women.
[Picture Credit: Hair Loss]

If one finds hair loss particularly difficult to
cope with, contact the Cancer Association of
South Africa (CANSA) for advice and
support. CANSA has a supply of wigs
available.
Hair that has fallen out will eventually grow
out again. Many people find that their newly
grown hair is different than before. For
example, it may be a different colour or it
may be curlier or straighter than it used to
be.
It may be possible to prevent hair loss due to chemotherapy by using a cold cap. A cold cap looks
similar to a bicycle helmet. It is designed to cool one’s scalp while one receives a dose of
chemotherapy. In cooling the scalp, the cold cap reduces the amount of blood flow to the scalp. This
reduces the amount of chemotherapy medication that reaches it.
Cold caps work better with certain types of chemotherapy medications, and it may not always prevent
hair loss.

Increased Risk of Infection
Chemotherapy can reduce one’s body's ability to fight infection, so one may be given a course of
antibiotics to reduce the risk of developing an infection. One will also need to take extra precautions
to protect oneself against infection. For example, one should:
•
•
•
•

have good personal hygiene – take daily baths or showers and make sure that clothes, towels and
bed linen are washed regularly
avoid contact with people who have an infection, such as chickenpox or flu
wash hands regularly with soap and hot water, particularly after going to the toilet and before
preparing food and eating meals
take extra care not to cut or graze the skin – if this occurs, clean the area thoroughly with warm
water, dry it and cover it with a sterile dressing
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Regular blood tests are often carried out during chemotherapy to identify when one is most vulnerable
to infection. Patients are usually advised to take extra precautions, such as avoiding crowded places
and using public transport at busy times.

Anaemia
Chemotherapy will lower the amount of red blood cells. These cells carry oxygen around the body. If
one’s red blood cell count drops too low, the body will be deprived of oxygen and one will
develop anaemia. Symptoms of anaemia include:
•
•
•
•

tiredness – you will feel much more tired than the general level of fatigue associated with
chemotherapy
lack of energy
shortness of breath (dyspnoea)
irregular heartbeat

If one has any of these symptoms, contact the treating physician as soon as possible. One may need
to have a blood transfusion to help increase the number of red blood cells. Alternatively, a medication
called erythropoietin (EPO) can stimulate the production of red blood cells.
It is important to eat a diet that is high in iron. This is because iron helps red blood cells carry more
oxygen. Foods that are high in iron include:
•
•
•
•
•
•
•

dark-green leafy vegetables
iron-fortified bread
beans
nuts
apricots
prunes
raisins

Bruising and Bleeding
Chemotherapy can make one more vulnerable to excessive bleeding and bruising.
[Picture Credit: Bruising]

This can cause:
•
•
•

easily bruised skin
nosebleeds
bleeding gums

Report any of these symptoms to the treating
physician. Patients may need to take extra
precautions to avoid damaging their skin and gums
including:
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•
•
•
•

using an electric razor to shave
using a soft toothbrush
taking extra care when using knives or other sharp instruments
wearing a thick pair of gloves when gardening

Mucositis
In some cases, chemotherapy can cause pain and inflammation of the soft layer of tissue that lines the
digestive system from the mouth to the anus (the mucous membrane). This is known as mucositis.
The severity of your symptoms usually depends on the strength of one’s medication. People having
high-dose chemotherapy usually have more severe symptoms.
The symptoms of mucositis usually begin 7 to 10 days after starting chemotherapy. If mucositis
develops, the inside of the mouth may feel sore, as if one has burnt it by eating very hot food. Ulcers
may develop on the lining of the mouth and, in some cases, on the tongue or around the lips. The
ulcers can be very painful and make it difficult to eat, drink and talk. They may also bleed and become
infected.
The symptoms of mucositis should clear up a few weeks after the chemotherapy finishes, although a
number of medications are available to relieve the symptoms.

Loss of Appetite
Some people who have chemotherapy lose their appetite and do not feel like eating or drinking. If one
looses one’s appetite, it is still important to make an effort to eat healthily and drink plenty of liquids.
By eating smaller, more frequent meals may be better than eating three large meals a day. Try sipping
drinks slowly through a straw rather than drinking them straight from a glass.
If there are serious problems eating and drinking due to symptoms such as mouth ulcers, one may
need to be admitted to hospital and attached to a feeding tube. The patient may then have a
nasogastric tube passed. This is a tube that passes down the nose and into the stomach. The tube can
be removed once the patient is able to eat and drink normally.

Skin and Nails
Some chemotherapy medications can cause the skin
to become dry and sore, particularly on the hands or
feet. The nails may become brittle and flakier than
usual and white lines may develop across them.
[Picture Credit: Nail Changes]

During chemotherapy and for some time after
treatment has finished, the skin may become more
sensitive to sunlight. Therefore, it is important to
take extra precautions to protect the skin from the sun:
•

avoid going out in the sun when it is at its hottest – this is usually between 10:00 and 15:00
although the sun can also damage skin before and after these times
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•
•

use a sunscreen that blocks both ultraviolet A (UVA) and B (UVB) radiation
dress to protect the skin from the sun – for example, wear a wide-brimmed hat to protect the face
and scalp and sunglasses to protect the eyes

Memory and Concentration
Some people who have chemotherapy have problems with their short-term memory, concentration
and attention span. Individuals may also find that routine tasks take much longer than usual.
Exactly why these symptoms appear is unclear. They may be due to a combination of factors, such as
fatigue and anxiety. However, the symptoms usually improve after the treatment has finished.
Please refer to the Fact Sheet on Chemo Brain for additional information.

Sleep Problems
Sleep problems are a common side effect of chemotherapy. They are thought to affect around half of
all people being treated with chemotherapy. Sleep problems can include difficulty falling asleep
(insomnia), and waking up in the middle of the night and being unable to get back to sleep.
The following advice may help to improve sleep:
o
o
o
o

o

Go to bed only when sleepy
If unable to sleep, leave the bedroom and
only return when feeling sleepy
Only use the bedroom for sleeping and
having sex
Avoid napping during the day. If this is not
possible, try to limit naps to about half an
hour
Avoid stimulants, such as caffeine, for at
least six hours before planning to go to bed
[Picture Credit: Sleep]

Sexuality and Fertility
Many people find that their interest in sex decreases during chemotherapy. However, this is usually
temporary and interest in sex should gradually return after
treatment has finished.
Some chemotherapy medications can stop women being
able to conceive and can prevent men from producing
healthy sperm. Loss of fertility is usually temporary, although
in some cases a person can become permanently infertile. If
there is a risk of becoming permanently infertile, one’s
treating physician should discuss the possibility before
treatment begins.
[Picture Credit: Sexuality and Fertility]
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A number of options are available. Women can have their eggs frozen to be used later in IVF (in-vitro
fertilisation). Men can have a sample of their sperm frozen to be used at a later date for artificial
insemination.

Diarrhoea and Constipation
One may have diarrhoea or constipation a few days after commencing chemotherapy. The medical
team members can recommend suitable medication to help control the symptoms.
Depression
Living with the effects of chemotherapy can be
frustrating, stressful and traumatic. It is natural to feel
ongoing anxiety and concern about whether one’s
treatment will be successful. Stress and anxiety can
increase one’s risk of getting depression.
[Picture Credit: Depression]

The treating physician will be able to recommend
treatments to help improve the symptoms of stress,
anxiety and depression.
Joining a support group for people who are having
chemotherapy may also help. Talking to other people in a similar situation can often reduce feelings
of isolation and stress.

Pins and Needles (Peripheral neuropathy and how is it related to chemotherapy)
The body's nervous system is divided into two major systems; the central nervous system and the
peripheral nervous system. The peripheral nervous system is also divided into two major parts, the
somatic nervous system and the autonomic nervous system. The somatic nervous system consists of
peripheral nerve fibres that send sensory information to the central nervous system and motor nerve
fibres that send signals to skeletal muscle. The autonomic nervous system controls smooth muscle of
the viscera (internal organs) and glands.
Peripheral neuropathy results from some type of damage to the peripheral nerves. Certain
chemotherapy drugs can cause peripheral neuropathy such as vinca alkaloids (vincristine), cisplatin,
paclitaxel, and the podophyllotoxins (etoposide and tenoposide).
Other drugs used to treat cancer such as thalidomide and interferon also can cause peripheral
neuropathy.
Individuals at greatest risk of peripheral neuropathy associated with chemotherapy are those with
pre-existing peripheral neuropathy from conditions such as:
•
•
•
•

Diabetes
Alcoholism
Severe malnutrition
Previous chemotherapy
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Symptoms of peripheral neuropathy – the following may be experienced:
• Numbness, tingling (feeling of pins and needles) of hands and/or feet
• Burning of hands and/or feet
• Numbness around mouth
• Constipation
• Loss of sensation to touch
• Loss of positional sense (knowing where a body part is without looking).
• Weakness and leg cramping or any pain in hands and/or feet
• Difficulty picking things up or buttoning clothes

Areas affected by neuropathy – the following body arts may be affected:
• Fingers and toes (most common)
▪ This may move gradually upward in a stocking-glove type fashion.
• Bowel.
▪ May cause or worsen constipation
▪ May lead to conditions such as ileus (intestinal blockage).
• Other; face, back, chest.

Although some of the signs of neuropathy may appear suddenly, this change in sensation usually
builds gradually and can worsen with each additional dose of chemotherapy. It is usually strongest
right after a chemotherapy treatment, but tends to lessen just before the next treatment. The
symptoms usually peak about 3-5 months after the last dose of treatment is taken. The abnormal
sensations may disappear completely, or lessen only partially - they may also involve less of the
body. If neuropathy diminishes, it is a gradual process usually requiring several months. However, in
some cases it may be irreversible and never diminish in intensity or the area of the body affected.

Things one can do to minimise the effects of chemotherapy-based neuropathy - Various techniques
have been tried by patients and recommended by physicians to prevent, lessen the severity
or treat chemotherapy side effects such as peripheral neuropathy. There is no ‘one-size-fits-all’
regimen that works for everyone. Much of the treatment is based on trial and error, and finding what
combination of interventions works for the individual.
•
•
•

Report any unusual feeling one may have to a health care professional. Let them know if any of
the above symptoms are experienced, so they can assess.
Follow instructions regarding rest and delays in treatment.
Be active in decisions regarding treatment versus quality of life.

Protection and safety against Peripheral Neuropathy - a few do-it-yourself tips:
• Protect areas where sensation is decreased (example: do not walk around without foot wear).
Wear thick socks and soft soled shoes.
• Extreme temperature changes may worsen symptoms.
• Wear warm clothing in cold weather. Protect feet and hands from extreme cold.
• Use care when washing dishes or taking a bath or shower do not let the water get too hot.
• Use potholders when cooking.
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•
•

Use gloves when washing dishes, gardening.
Inspect skin for cuts, abrasions, burns daily, especially arms, legs, toes and fingers.

Simple Comfort Measures – the following may help:
• Massage
• Flexible splints
• Soothing lotions and creams

Measures to relieve constipation induced by neuropathy:
• Eat foods high in fibre like fruits (pears, prunes), cereals, and vegetables.
• Drink two to three litres of non-alcoholic fluids (water, juices) each day; unless told otherwise by
the treating physician.
• Exercise twenty to thirty minutes most days of the week, as tolerated, and if okay with the treating
doctor. A lot of patients find that walking for exercise is convenient and easy to do.
• If prescribed with a ‘bowel regimen’, make sure to follow it exactly.

Other tips to combat or minimise chemo-based neuropathy:
• Some patients have found techniques such as deep breathing, relaxation and guided imagery
helpful particularly to help with pain associated with neuropathy.

Drugs/treatment changes or therapies that may be prescribed by your doctor:
• Chemotherapy treatments may need to be interrupted or the dose adjusted to prevent worsening
of this side effect.
• Use of vitamins particularly those in the B-complex family.

Control of neuropathic pain – ask a health professional about:
• Pain relievers (analgesics)
• Antidepressant (such as amitriptyline)
• Anti-seizure medications (such as gabapentin)

Therapies:
• Physical therapy may help with strengthening of muscles that are weak. Usual exercises are range
of motion, stretching and massage. Also can recommend assistive devices such as orthotic braces,
canes, and appropriate splints.
• Occupational therapy may also be of help with assistive devices for activities of daily living.
• Therapies such as biofeedback, acupuncture, or transcutaneous nerve stimulation (TENS) may also
be recommended/prescribed in severe cases.

When to call a doctor or health care professional:
• Notify the treating health care professional if experiencing the above symptoms.
• Unrelieved pain.
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•

Constipation despite laxative use.

Note:
It is strongly recommended you to talk with a health care professional about specific medical
conditions and treatments. The information contained in this Fact Sheet is meant to be helpful and
educational, but is not a substitute for medical advice.

Long-term Effects of Chemotherapy
A late effect is a side effect that occurs months or years after cancer treatment. Many people who
have received treatment for cancer have a risk of developing long-term side effects. In fact, evaluating
and treating late effects is an important part of survivorship care.
Nearly any treatment can cause late effects, and these are specific to the treatment one received.
Below is a list of some of the more common late effects. Talk with a Oncology health professional
about any concerns about a specific late effect.

Heart problems - both chemotherapy and radiation therapy to the chest can cause heart problems.
Survivors who may have a higher risk include:
• Anyone who received treatment for Hodgkin lymphoma as a child
• Anyone 65 and older
• Those who received higher doses of chemotherapy
• Those who received trastuzumab (Herceptin) and doxorubicin (Adriamycin, Doxil)

Below is a list of common heart conditions. Talk with your doctor right away if you experience any of
these symptoms:
•
•
•

Congestive heart failure (CHF) - weakening of the heart muscle. People with CHF may experience
shortness of breath, dizziness, and swollen hands or feet.
Coronary artery disease - heart disease. This condition is more common in those who had high
doses of radiation therapy to the chest. People who have heart disease may experience chest pain
or shortness of breath.
Arrhythmia - irregular heartbeat. People who have an arrhythmia may experience
lightheadedness, chest pain, and shortness of breath.

These drugs tend to cause more heart problems:
• Trastuzumab
• Doxorubicin
• Daunorubicin (Cerubidine)
• Epirubicin (Ellence)
• Cyclophosphamide (Neosar)
For people taking trastuzumab, doctors usually recommend checking heart function and watching for
heart damage during and after treatment. This may be done with a test called echocardiography, also
called an echo. An echo measures LVEF, or left ventricular ejection fraction.
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Other heart tests may include a physical examination, an electrocardiogram (ECG), and a multigated
acquisition scan (MUGA) scan.

Hypertension - high blood pressure. This may occur along with CHF (see above) or be a separate
symptom. Talk with a doctor if you have high blood pressure. One may need to have one’s blood
pressure watched more closely during cancer treatment. A more serious condition, called accelerated
hypertension, is when a person’s blood pressure suddenly and rapidly rises. Because this condition
often causes organ damage, it is important to get medical help right away.
Drugs that target the vascular endothelial growth factor (VEGF) are a common cause of high blood
pressure. Examples of these drugs include:
•
•
•

Bevacizumab (Avastin)
Sorafenib (Nexavar)
Sunitinib (Sutent)

The risk of high blood pressure decreases once a person stops taking these drugs. But, the long-term
effects are not known. Survivors at higher risk for high blood pressure should work with their doctors
to lower this risk. This may include steps such as testing blood pressure, losing weight, eating less salt,
taking medicine, and being active.

Lung problems - chemotherapy and radiation therapy to the chest may damage the lungs. Cancer
survivors who received both chemotherapy and radiation therapy may have a higher risk of lung
damage. Some of the drugs that are more likely to cause lung damage include:
•
•
•
•
•

Bleomycin (Blenoxane)
Carmustine (BiCNU)
Prednisone (multiple brand names)
Dexamethasone (multiple brand names)
Methotrexate (multiple brand names)

The late effects may include the following:
• A change in how well the lungs work
• Thickening of the lining of the lungs
• Inflammation of the lungs
• Difficulty breathing
People with a history of lung disease and older adults may have additional lung problems.

Endocrine (hormone) system problems - some types of cancer treatments may affect the endocrine
system. The endocrine system includes the glands and other organs that make hormones and produce
eggs or sperm. Cancer survivors who have a risk of hormone changes from treatment should have
regular blood tests to measure hormone levels.
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•

Menopause. Many cancer treatments may cause a woman to have menopausal symptoms. These
include surgery to remove a woman’s ovaries (oophorectomy), chemotherapy, hormone therapy,
and radiation therapy to the pelvic area.
The symptoms of menopause caused by cancer treatment may be worse than the symptoms of
natural menopause. This is because the decrease in hormones happens more quickly.
Women taking hormone therapy who have not been through menopause may have lighter and
fewer regular menstrual periods. Or, these women may have their menstrual periods stop
completely.
For some younger women, menstrual periods may return after treatment. But women older than
40 are less likely to have their menstrual periods return. Even if cancer treatment does not cause
menopause right away, it may still cause menopause to start sooner than normal.

•

Hormone problems for men. Men may experience symptoms similar to menopause from some
treatments. These include hormone therapy for prostate cancer or surgery to remove the
testicles.
Infertility. Treatments that affect reproductive organs or the endocrine system increase risk of
infertility. Infertility from cancer treatment may last a short time or it may be permanent.

•

Hormone problems from head and neck radiation therapy. Radiation therapy to the head and neck
area can lower hormone levels or cause changes to the thyroid.

Bone, joint, and soft tissue problems. Chemotherapy, steroid medications, or hormonal therapy may
cause osteoporosis, which is thinning of the bones, or joint pain. Some people may have a higher risk
of these conditions if they are not physically active.
Cancer survivors can lower their risk of osteoporosis in these ways:
•
Avoiding tobacco products
•
Eating foods rich in calcium and vitamin D
•
Becoming and remaining
•
Avoiding alcohol consumption. Alcohol is a Group 1 cancer causing agent according to the
International Agency for Research on Cancer (IARC).

Brain, spinal cord, and nerve problems. Chemotherapy and radiation therapy can cause long-term side
effects to the brain, spinal cord, and nerves. These late effects include:
•
•
•

Hearing loss from high doses of chemotherapy, especially drugs like cisplatin (Platinol)
Increased risk of stroke from high-dose radiation therapy to the head, usually to treat a brain
tumour
Nervous system side effects, including damage to the nerves outside the brain and spinal cord
(called peripheral neuropathy)
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To check for these effects, cancer survivors should have regular physical examinations, hearing tests,
and x-rays after treatment.

Learning, memory, and attention difficulties. Chemotherapy and high-dose radiation therapy to the
head may cause these problems for both adults and children. Cancer survivors who experience any of
these problems should talk with their doctor.

Dental and oral health and vision problems. Cancer survivors may have the following dental and oral
health and vision problems, depending on the treatments they received:
•
•
•

Chemotherapy may affect tooth enamel and increase the risk of long-term dental problems.
High-dose radiation therapy to the head and neck area may change tooth development. It can also
cause gum disease and lower saliva production, causing a dry mouth.
Steroid medications may increase the risk of eye problems such as a clouding of the eye that
affects vision (cataracts).

To watch for future problems, survivors should schedule regular appointments with a dentist and an
ophthalmologist. An ophthalmologist is a doctor who specializes in treating eye conditions.

Digestion problems. Chemotherapy, radiation therapy, and surgery may affect how well a person
digests food. Surgery or radiation therapy to the abdominal area can cause tissue scarring, long-term
pain, and intestinal problems affecting digestion. Moreover, some survivors may have chronic
diarrhoea that reduces the body’s ability to absorb nutrients. A registered dietitian (RD) can help make
sure people with digestion problems are getting enough nutrients.

Emotional difficulties. Cancer survivors often experience various positive and negative emotions,
including:
•
•
•
•
•

Relief
A sense of gratitude to be alive
Fear of recurrence of cancer
Anger
alone

•
•
•
•

Guilt
Depression
Anxiety
Feeling

Cancer survivors, caregivers, family, and friends may also experience post-traumatic stress disorder.
This is an anxiety disorder. It may develop after living through an extremely frightening or lifethreatening event, such as cancer diagnosis and treatment.
Each person’s post-treatment experience is different. For example, some survivors struggle with
negative emotional effects of the cancer. Others say that they have a renewed, positive outlook on
life because of the cancer.
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Secondary Cancers. A secondary cancer includes a new primary cancer. Or, it may be a cancer that has
spread to other parts of the body from where it started. It may develop as a late effect of previous
cancer treatments, such as chemotherapy and radiation therapy.
Chemotherapy and radiation therapy can also damage bone marrow stem cells. This increases the risk
of either acute leukaemia or myelodysplasia. Myelodysplasia is a blood cancer where the normal parts
of the blood are either not made or are abnormal. Talk with your doctor about common signs and
symptoms of a new cancer.
Fatigue. Fatigue is a persistent feeling of physical, emotional, or mental tiredness or exhaustion. It is
the most common side effect of cancer treatment. Some cancer survivors experience fatigue for
months or even years after finishing treatment.
(Cancer.Net).

Do’s and Don’ts During and After Chemotherapy
No raw, uncooked or unpeeled foods
During Chemotherapy, any uncooked, unpeeled food can
pose a significant health hazard. Foods such as Lettuce,
tomatoes, celery, apples, peaches, grapes, cherries … in
short, any raw, unpeeled, uncooked food can make a
chemotherapy patient very, VERY sick, very suddenly, and
very seriously!
[Picture Credit: Green Salad]
While on chemotherapy or radiation therapy, avoid all uncooked, unpeeled foods. That means NO
LETTUCE. If the person wants fresh fruit (apples, peaches, pears), make sure that they are scrubbed
with a professional anti-bacterial food wash, AND PEEL them. If it can’t be peeled, don’t eat it! While
on chemotherapy, say goodbye to green salads, as well as all unpeeled fresh fruit or vegetables and
eat only cooked, or thoroughly, seriously scrubbed and then peeled foods, and if a food can’t be
peeled and can’t be cooked, then don’t eat it.
[Picture Credit: Sashimi]
Do not eat raw food such as sushi and
sashimi, Caesar salad or milk shakes made
with raw eggs, until completion of
chemotherapy and blood counts have
returned to adequate levels. Raw foods may
carry bacteria that can lead to infection.
Make sure to thoroughly wash any fruits and
vegetables.

Fighting Infections
Things that may help you prevent infections:
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•

Wash your hands often during the day, especially before you eat and after you use the bathroom
[Picture Credit: Washing Hands]

•
•
•

•

•
•
•
•
•
•
•
•
•
•

stay away from crowds
stay away from people who have diseases
you can catch, such as colds, flu, measles,
or chicken pox
do not get any immunisation shots
(vaccines) without first checking with your
cancer
doctor
(oncologist
or
haematologist)
stay away from people who have recently
had an immunisation, such as a vaccine for
chicken pox or small pox. Check with your
doctor about which vaccines are important and how long you should stay away from people who
have had them
clean the rectal area very well but gently after each bowel movement. Ask the doctor or nurse for
advice if the area becomes sore or if you have haemorrhoids. Also, check with your doctor before
using enemas or suppositories
don’t cut, bite, or tear the cuticles of your nails
be careful not to cut or nick yourself when using scissors, needles, or knives
use an electric shaver instead of a razor to prevent breaks or cuts in your skin
use an extra-soft bristle toothbrush that won’t hurt your gums, and talk to your doctor before
using dental floss
do not squeeze or scratch pimples
take a warm (not hot) bath, shower, or sponge bath every day. Pat your skin dry using a light
touch. Don’t rub
use lotion or oil to soften and heal your skin if it becomes dry and cracked
clean cuts, scrapes, and broken skin right away with warm water and soap. Use an antibiotic
ointment and cover with a bandage
wear waterproof gloves when gardening or cleaning up after animals and others, especially small
children. Wash your hands afterward, since gloves can have holes that are too small to see

[Picture Credit: Grapefruit 1]

Grapefruit
Experts explain that certain medications (especially
chemotherapeutic medicines) react adversely to grapefruit juice
in the body, especially in the liver, by processing the medicines at
a faster rate. This may create a significant increase in the drug´s
potency, even to double dose levels! Furthermore, the effects of
the juice on particular drugs vary in severity from patient to
patient. Some drugs increased in potency, as expected, while
other drugs could actually be weakened.
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Palumbo, G., Bacchi, S., Palumbo, P., Primavera, L.G. & Sponta, A.S. 2005.
“More than a decade has passed since it was unintentionally discovered
that grapefruit juice interacts with certain drugs. The coadministration of these drugs
with grapefruit juice can markedly elevate drug bioavailability, and can alter pharmacokinetic and
pharmacodynamic parameters of the drug. The predominant mechanism for this interaction is the
inhibition of cytochrome P-450 3A4 in the small intestine, resulting in a significant reduction
of drug presystemic metabolism. An additional mechanism is the inhibition of P-glycoprotein, a
transporter that carries drug from the enterocyte back to the gut lumen, resulting in a further increase
in the fraction of drug absorbed. Some calcium channel antagonists, benzodiazepines, HMG-CoA
reductase inhibitors and cyclosporine are the most affected drugs. A single exposure to one glass of
the grapefruit juice can usually produce the maximal magnitude of the interaction. The data available
so far, concerning this interaction and its clinical implications, are reviewed in this article. It is likely
that more information regarding this interaction will accumulate in the future, and awareness of such
is necessary for achieving optimal drug therapy.”

Selected drugs that interact with grapefruit:
Anti-cancer Drugs
• Crizotinib.
• Dasatinib.
• Erlotinib.
• Everolimus.
• Lapatinib.

•
•
•
•
•

Nilotinib.
Pazopanib.
Sunitinib.
Vandetanib.
Venurafenib

Anti-infective Drugs
• Erythromycin.
• Halofantrine.
• Maraviroc.

•
•
•

Primaquine.
Quinine.
Rilpivirine

Anti-cholesterol Drugs
• Atorvastatin.
• Lovastatin.

•

Simvastatin

Cardiovascular Drugs
• Amiodarone.
• Apixaban.
• Clopidogrel.
• Dronedarone.
• Eplerenone.

•
•
•
•
•

Felodipine.
Nifedipine.
Quinidine.
Rivaroxaban.
Ticagrelor.

Researched and Authored by Prof Michael C Herbst
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health; Dip Genetic Counselling;
Dip Audiometry and Noise Measurement; Diagnostic Radiographer; Medical Ethicist]
Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work]
January 2021
Page 27

[Picture Credit: Grapefruit 3]

Central nervous system Drugs
• Alfentanil (oral).
• Buspirone.
• Dextromethorphan.
• Fentanyl (oral).
• Ketamine (oral).
• Lurasidone.

•
•
•
•
•

Oxycodone.
Pimozide.
Quetiapine.
Triazolam.
Ziprasidone

•
•

Sirolimus.
Tacrolimu

•
•

Silodosin.
Tamsulosin

Gastrointestinal Drugs
• Domperidone.

Immunosuppressant Drugs
• Cyclosporine.
• Everolimus.
Urinary Tract Drugs
• Darifenacin.
• Fesoterodine.
• Solifenacin.

[Picture Credit: Grapefruit 4]

The following is an additional list of medicines mentioned by the researchers:
Crizotinib, cyclophosphamide, dasatinib, erlotinib, everrolimus, imatinib, lapatinib, nilotinib,
pazopanib, sorafenib, sunitinib, vandetanib, venurafenib, repaglinide, saxagliptin, albendazole,
artemether, erythromycin, etravirine, halofantrine, maraviroc, praziquantel, primaquine, quinine,
rilpivirine, saquinivir, budesonide-oral, colchicine, methylprednisolone-oral, atorvastatin, lovastatin,
simvastatin, amiodarone, amlodipine, apixaban, cilostazol, clopidogrel, dronedarone, elerenone,
ergotamine, Felodipine, losartan, manidipine, nicardipine, nifedipine, nimodipine, nisoldipine,
nitrendipine, propafenone, quinidine, rivaroxaban, sibutramine, sildenafil, tadalafil, ticagrelor,
vardenafil, aprepitant, alfentanil-oral, buspirone, carbamazepine, dextromethorphan, diazepam,
fentanyl-oral, fluvoxamine, ketamine-oral, lurasidone, methadone, midazolam,-oral, oxycodone,
pimozide, quazepam, quetiapine, sertraline, triazolam, ziprasidone, estradiol, ethinylestradiol,
cisapride, domperidone, cyclosporine, everolimus, sirolimus, tacrolimus, darifenacin, festerodine,
solifenacin, silodosin, tamsulosin (CancerActive.com; CBC News).
Chen, M., Zhou, S.Y., Fabriaga, E., Zhang, P.H. & Zhou, Q. 2018.
“This review addressed drug interactions precipitated by fruit juices other than grapefruit juice based
on randomized controlled trials (RCTs). Literature was identified by searching PubMed, Cochrane
Library, Scopus and Web of Science till December 30 2017. Among 46 finally included RCTs, six RCTs
simply addressed pharmacodynamic interactions and 33 RCTs studied pharmacokinetic interactions,
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whereas seven RCTs investigated both pharmacokinetic and pharmacodynamic interactions. Twentytwo juice-drug combinations showed potential clinical relevance. The beneficial combinations
included orange juice-ferrous fumarate, lemon juice-99mTc-tetrofosmin, pomegranate juiceintravenous iron during hemodialysis, cranberry juice-triple therapy medications for H. pylori,
blueberry juice-etanercept, lime juice-antimalarials, and wheat grass juice-chemotherapy. The
potential adverse interactions included decreased drug bioavailability (apple juice-fexofenadine,
atenolol, aliskiren; orange juice-aliskiren, atenolol, celiprolol, montelukast, fluoroquinolones,
alendronate; pomelo juice-sildenafil; grape juice-cyclosporine), increased bioavailability (Seville
orange juice-felodipine, pomelo juice-cyclosporine, orange-aluminum containing antacids). Unlike
furanocoumarin-rich grapefruit juice which could primarily precipitate drug interactions by strong
inhibition of cytochrome P450 3A4 isoenzyme and P-glycoprotein and thus cause deadly outcomes
due to co-ingestion with some medications, other fruit juices did not precipitate severely detrimental
food-drug interaction despite of sporadic case reports. The extent of a juice-drug interaction may be
associated with volume of drinking juice, fruit varieties, type of fruit, time between juice drinking
and drug intake, genetic polymorphism in the enzymes or transporters and anthropometric variables.
Pharmacists and health professionals should properly screen for and educate patients about potential
adverse juice-drug interactions and help minimize their occurrence. Much attention should be paid to
adolescents and the elderly who ingest medications with drinking fruit juices or consume fresh fruits
during drug treatment. Meanwhile, more researches in this interesting issue should be conducted.”

Dental Care
[Picture Credit: Dental Care]

Before starting chemotherapy it is suggested that
patients take care of some of their basic health needs. If
time permits, have teeth cleaned before rather than
while having chemotherapy. If major dental work is
required, try to postpone it until after chemotherapy. If
the teeth needs to be cleaned while receiving
chemotherapy, please let the doctor or nurse know
beforehand (UCSF Medical Centre).

Taking medicines not prescribed by the treating doctor
Some medicines may alter the effects of the
chemotherapy. To be sure that the treatment
works as well as it can, the doctor or nurse
should be told about any and all prescription
and non-prescription medicines, vitamins,
herbs, and supplements one is currently
taking.
[Picture Credit: Medicines]

•

make a list with the name of each drug, the
dose, how often it is taken, who prescribed it, and the reason for taking it
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•

be sure to include the things one may normally not think of as medicines every now and then. This
includes aspirin, herbal and dietary supplements, vitamins, minerals, and all over-the-counter
medicines

The cancer doctor (oncologist) will tell determine whether these additional medicines should be
stopped before chemotherapy is started (American Cancer Society).

Things that may help one avoid problems if one’s platelet count is low
Some important things to remember include:
•
•
•
•
•
•

do not take any medicine without first checking with one’s doctor or nurse. This includes aspirin
and aspirin-free pain relievers, like acetaminophen (Tylenol®), ibuprofen, and any other medicines
you can buy without a prescription. Some of these medicines can make bleeding problems worse
do not drink any alcohol (beer, wine, or liquor) unless the doctor says it is OK
use an extra-soft bristle toothbrush to clean your teeth, and talk to your doctor before
using dental floss.
in the event of a runny nose, blow gently into a soft tissue
take care not to cut or nick oneself when using scissors, needles, knives, or tools
be careful not to burn oneself when ironing or
cooking. Use a padded glove rather than a potholder
when reaching into the oven
[Picture Credit: Garden Gloves]

•
•
•
•

avoid contact sports and other activities that might
cause an injury
drink plenty of fluids and eat enough fibre to reduce
your chances of getting constipated
use an electric shaver instead of a razor
when bending over, keep the head above the level of
the heart

Using Hair Dye After Chemotherapy
Changes in your hair can affect how you feel about yourself. For some people this change is one of the
worst parts of their treatment. It is understandable that you might not want to wait to dye your hair.
You can ask your hairdresser to suggest henna dyes or vegetable based dyes for you. These are gentler
on the hair than the other types of hair colouring. So hair specialists think it is safe to use them.
It is best not to use dyes or perms for around 6 months after finishing chemotherapy. This is because
when you are recovering from chemotherapy, your hair is more fragile than usual, and it is more likely
to get damaged. It takes about 6 months for the hair to become stronger. It isn't a good idea to use
•

Permanent hair dyes
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•
•

Semi-permanent hair dyes
Perms
[Picture Credit: Hair Dye]

These products contain strong chemicals that can
damage your hair. Your scalp may also be drier and
itchier than normal during this time. Using strong
chemicals on your hair can make this worse.
Even with a vegetable dye, it is worth testing before
you use it. You can test the dye on a small section
of your hair first to see how it works.
How your chemotherapy affects your hair will depend on which chemotherapy drugs you had. Some
types of chemotherapy make hair fall out completely. Other types make the hair thin, or change in
texture. You may find that your hair doesn’t grow back exactly the same as it was before.
•
•
•
•

The colour may change
The texture may be different
The hair may be more curly
It may be straighter

Other Tips
Avoid irritating, acidic foods, such as tomatoes, citrus fruit,
and citrus fruit juice (orange, grapefruit, and lemon); spicy or
salty foods; and rough, coarse or dry foods like raw
vegetables, pretzels, granola, and toast
Avoid commercial mouthwashes. They often contain irritants
such as alcohol. Instead, ask the doctor or nurse about a mild
mouthwash to help prevent mouth infections
[Picture Credit: Bath Mat]

If the fingers become numb, be very careful when handling
objects that are sharp, hot, or otherwise dangerous
If the sense of balance is affected, move carefully, use handrails on stairs, and use a bath mat in the
tub or shower.
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About Clinical Trials
Clinical trials are research studies that involve people. They are conducted under controlled
conditions. Only about 10% of all drugs started in human clinical trials become an approved drug.
Clinical trials include:
• Trials to test effectiveness of new treatments
• Trials to test new ways of using current treatments
• Tests new interventions that may lower the risk of developing certain types of cancers
• Tests to find new ways of screening for cancer
The South African National Clinical Trials Register provides the public with updated information on
clinical trials on human participants being conducted in South Africa. The Register provides
information on the purpose of the clinical trial; who can participate, where the trial is located, and
contact details.
For additional information, please visit: www.sanctr.gov.za/

Medical Disclaimer
This Fact Sheet is intended to provide general information only and, as such, should not be considered
as a substitute for advice, medically or otherwise, covering any specific situation. Users should seek
appropriate advice before taking or refraining from taking any action in reliance on any information
contained in this Fact Sheet. So far as permissible by law, the Cancer Association of South Africa
(CANSA) does not accept any liability to any person (or his/her dependants/estate/heirs) relating to
the use of any information contained in this Fact Sheet.
Whilst the Cancer Association of South Africa (CANSA) has taken every precaution in compiling this
Fact Sheet, neither it, nor any contributor(s) to this Fact Sheet can be held responsible for any action
(or the lack thereof) taken by any person or organisation wherever they shall be based, as a result,
direct or otherwise, of information contained in, or accessed through, this Fact Sheet.
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6yIGgBQ&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=Vu0NB1dS9MD5eM%3A%3B3TTlvAL0_K_H0
M%3Bhttp%253A%252F%252Fmycanceradvisor.com%252Fwp-content%252Fuploads%252F2009%252F06%252Fneedleand-syringe.Full.jpg%3Bhttp%253A%252F%252Fwww.mycanceradvisor.com%252Fcategory%252Fprostatecancer%252Fexperiencing-chemotherapy-for-prostate-cancer%252F%3B600%3B411
Implanted Pump
https://www.google.co.za/search?q=implanted+pump&source=lnms&tbm=isch&sa=X&ei=cubLUczOuGO7Ab6yoDADA&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=um5rstpDU05Z0M%3A%3BeX4CqkedujuHc
M%3Bum5rstpDU05Z0M%3A&imgrc=um5rstpDU05Z0M%3A%3BCyiBKVERa12xTM%3Bhttp%253A%252F%252Fstuartbagle
y.files.wordpress.com%252F2010%252F10%252Finsulinpump1.jpg%3Bhttp%253A%252F%252Fstuartbagley.wordpress.com%252F2010%252F10%252F16%252Fare-insulinpumps-a-concern-for-emf-exposure%252F%3B459%3B345
Intra-arterial Therapy
https://www.google.co.za/search?q=intraarterial+line&source=lnms&tbm=isch&sa=X&ei=yuXLUcyHOqyN7Aah0IGACg&ved=0CAcQ_AUoAQ&biw=942&bih=464#facr
c=_&imgdii=t92xaPp2cmCPoM%3A%3BTEqOizqXr5tWzM%3Bt92xaPp2cmCPoM%3A&imgrc=t92xaPp2cmCPoM%3A%3BWF
0uuUMVdGVAlM%3Bhttp%253A%252F%252Ffacs.med.cuhk.edu.hk%252Fsite%252FANA%252Fref%252Fimg%252Fimage0
72.jpg%3Bhttp%253A%252F%252Ffacs.med.cuhk.edu.hk%252Fsite%252FANA%252FReference.asp%253Ftopic%253DINTR
A-OPERATIVE%252520MONITORING%3B2048%3B1536
Intralesional Therapy
https://www.google.co.za/search?q=images+chemotherapy&hl=en&tbm=isch&source=lnms&sa=X&ei=5aLKUZfFKoPF7Ab
DYGIDw&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=Xt1wb7P_EY2NwM%3A%3BbMCqsRzCiM9TfM
%3Bhttp%253A%252F%252Fwhichdisease.com%252Fwp-content%252Fuploads%252F2012%252F02%252Fchemotherapyin-breast-cancer.jpg%3Bhttp%253A%252F%252Fwhichdisease.com%252Fmammology%252Fchemotherapy-in-breastcancer%252F%3B400%3B320
Intraperitoneal Therapy
https://www.google.co.za/search?q=images+intraperitoneal+chemotherapy&tbm=isch&tbo=u&source=univ&sa=X&ei=F7f
KUdunBemN7Qac84HQDw&ved=0CDMQsAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=UdQY7_ZGblm3M%3A%3BZWmMR8j2Q55jRM%3Bhttp%253A%252F%252Fwww.obgmanagement.com%252Fimages%252F2
307%252F2307OBG_Updatefig3.jpg%3Bhttp%253A%252F%252Fwww.obgmanagement.com%252Farticle_pages.asp%253Faid%253D9708%3B362%3B4
00
Intrapleural Therapy
https://www.google.co.za/search?q=images+intrapleural+chemotherapy&source=lnms&tbm=isch&sa=X&ei=ObbKUcfkFGO7Ab6yoDADA&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=S4yR1_TeNVYa0M%3A%3BqWxZRet_
tgisXM%3Bhttp%253A%252F%252Fwww.pedagogyinc.com%252FPedagogy%252FMedia%252Fimage%252FChemo%252Fintrapleural%252520chemo.jpg%3Bhttp%253A%252
F%252Fportal.pedagogy-inc.com%252FDemo%252FContent%252F111%252F2%252F52.aspx%3B120%3B89
Intrathecal Therapy
https://www.google.co.za/search?q=images+chemotherapy&hl=en&tbm=isch&source=lnms&sa=X&ei=u6TKUevpPKP7AbiFg&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=Wnk6knYfJEAztM%3A%3Bciqq_02NthwiRM%
3Bhttp%253A%252F%252Fdebbieupton.com%252Fwp-content%252Fgallery%252Fleukemia%252Fintrathecalchemotherapy-610x610.jpg%3Bhttp%253A%252F%252Fdebbieupton.com%252Fproducts-page%252Fintrathecalchemotherapy%252F%3B610%3B610
Intravesicular Therapy
https://www.google.co.za/search?q=images+intravesical+chemotherapy&source=lnms&tbm=isch&sa=X&ei=_bjKUdqZC5K
O7AbDwoCQBg&sqi=2&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=ljVgIWprcgTveM%3A%3BHiDpi
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NgrKXQH9M%3Bhttp%253A%252F%252Fimg.medscape.com%252Ffullsize%252Fmigrated%252F559%252F896%252Fun55
9896.fig3.gif%3Bhttp%253A%252F%252Fwww.medscape.com%252Fviewarticle%252F559896_3%3B500%3B381
Intravenous Therapy
https://www.google.co.za/search?q=images+intravenous+chemotherapy&source=lnms&tbm=isch&sa=X&ei=CbjKUbbuGtP
n7Aaj2IDYBg&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=kFVykrsPFaBNaM%3A%3B3dModt_tZD1
PdM%3Bhttp%253A%252F%252Fnews.bbcimg.co.uk%252Fmedia%252Fimages%252F57378000%252Fjpg%252F_57378856
_010030535-1.jpg%3Bhttp%253A%252F%252Fwww.bbc.co.uk%252Fnews%252Fuk-politics-16222498%3B304%3B171
Medicines
https://www.google.co.za/search?q=medicines&source=lnms&tbm=isch&sa=X&ei=HfnLUcCdKqiO7QbIroDoBA&ved=0CAc
Q_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=YqgOL2LqBPELnM%3A%3B2mXTlMwIGDLcyM%3Bhttp%253A%25
2F%252F3.bp.blogspot.com%252FrUnCYykgoDc%252FUC3DnvOzUiI%252FAAAAAAAAAyU%252FIIBwCQgJ180%252Fs1600%252FPolycystic%252BOvarian%25
2BSyndrome%252Btreatment.jpg%3Bhttp%253A%252F%252Fpcostryingtoconceive.blogspot.com%252F2012%252F08%252Fpolycystic-ovarian-syndrome-treatment_16.html%3B737%3B417
Nail Changes
http://www.google.co.za/search?q=white+lines+nails+chemotherapy&source=lnms&tbm=isch&sa=X&ei=cXzvUfm3CYyrhA
eqioAw&ved=0CAcQ_AUoAQ&biw=1366&bih=614#facrc=_&imgdii=_&imgrc=2x4R9nROchzNuM%3A%3BEO8J8nqY2cE0M%3Bhttp%253A%252F%252Fwww.escholarship.org%252Fuc%252Fitem%252F21m795kv%252F3.jpg%3Bhttp%253
A%252F%252Fwww.escholarship.org%252Fuc%252Fitem%252F21m795kv%3B1444%3B963
National Cancer Institute
http://www.cancer.gov/cancertopics/coping/physicaleffects/chemo-side-effects
http://www.cancer.gov/clinicaltrials/learningabout/what-are-clinical-trials
NHS Choices
http://www.nhs.uk/Conditions/Chemotherapy/Pages/Side-effects.aspx
Ommaya Reservoir
http://www.google.co.za/search?q=ommaya+reservoir&source=lnms&tbm=isch&sa=X&ei=8HrvUbSyGcKIhQfK7oG4DQ&sq
i=2&ved=0CAcQ_AUoAQ&biw=1366&bih=614#facrc=_&imgdii=_&imgrc=X_vWO50I8LDleM%3A%3BzcRX_L2ZNv8QXM%3B
http%253A%252F%252F4.bp.blogspot.com%252F_BZ3z2Y9skN4%252FST50BqgtN7I%252FAAAAAAAABWQ%252FUuk9cb9
AT9I%252Fs400%252FClean%252BArea.JPG%3Bhttp%253A%252F%252Fmarksmelon.blogspot.com%252F2008_11_30_arc
hive.html%3B400%3B300
Oral Chemotherapy
https://www.google.co.za/search?q=images+chemotherapy&hl=en&biw=942&bih=464&tbm=isch&source=lnms&sa=X&ei
=zaDKUY_hEsuh7Aay9YHYCQ&ved=0CAcQ_AUoAQ#facrc=_&imgdii=_&imgrc=4UqwxyglzQW1rM%3A%3BLBCpqHW5KwjaC
M%3Bhttp%253A%252F%252Fimg.ehowcdn.com%252Farticlenew%252Fehow%252Fimages%252Fa06%252F7s%252Fuk%252Fconsolidation-chemotherapy_800x800.jpg%3Bhttp%253A%252F%252Fwww.ehow.com%252Fabout_6550484_consolidationchemotherapy_.html%3B382%3B300
Palumbo, G., Bacchi, S., Palumbo, P., Primavera, L.G. & Sponta, A.S. 2005. Grapefruit juice, potential drug interaction. Clin
Ter. 2005 May-Jun;156(3):97-103.
PICC Line
https://www.google.co.za/search?q=picc+line&source=lnms&tbm=isch&sa=X&ei=ld_LUfTXIdSg7AbB5YDoAQ&sqi=2&ved=
0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=9fagPK0AN5POWM%3A%3ByD0IHpVeDLNYzM%3Bhttp%25
3A%252F%252Ftoddlerplanet.files.wordpress.com%252F2010%252F07%252Fl_2048_1536_4b984067-25cd-4efb-870975356273356e.jpeg%3Bhttp%253A%252F%252Fmotherswithcancer.wordpress.com%252F2010%252F07%252F15%252Fm
y-picc-line%252F%3B640%3B480
Port-a-cath
https://www.google.co.za/search?q=port-a-cath&tbm=isch&tbo=u&source=univ&sa=X&ei=6-HLUaznLrT7Aakx4DoBQ&sqi=2&ved=0CDYQsAQ&biw=942&bih=464#facrc=_&imgdii=9weMdUahZoVaVM%3A%3BRY3AQezVTa8lt
M%3B9weMdUahZoVaVM%3A&imgrc=9weMdUahZoVaVM%3A%3BHhMEfZ3FL7CpGM%3Bhttp%253A%252F%252Ffarm3.
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staticflickr.com%252F2780%252F4411670035_3ca28b46fe_o.jpg%3Bhttp%253A%252F%252Fwww.flickr.com%252Fphotos
%252Fjustonemorebook%252F4411670035%252F%3B1600%3B1200

Pot-a-cath 2
http://newcastleradiology.com/venous-port-insertion-portacath/
Sashimi
https://www.google.co.za/search?q=sashimi&source=lnms&tbm=isch&sa=X&ei=sOvLUbvPGqvX7Abr_4GgBg&sqi=2&ved=
0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=_&imgrc=GaiMQiJmjoE4DM%3A%3BNsKP_pc5MoYdgM%3Bhttp%253
A%252F%252Fwww.busymumskitchen.com%252Fwp-content%252Fuploads%252F2012%252F12%252Fsushi15.jpg%3Bhttp%253A%252F%252Fwww.busymumskitchen.com%252F%253Fattachment_id%253D90%3B5616%3B3744
Sleep
https://www.google.co.za/search?q=sleep&source=lnms&tbm=isch&sa=X&ei=Mq5vUsmDpHWsgbBt4HQAQ&ved=0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=bP5h2fwmwGQwZM%3A%3B
MF8XhZVBzxN8iM%3Bhttps%253A%252F%252Fwww.udemy.com%252Fblog%252Fwpcontent%252Fuploads%252F2012%252F01%252Fsleep-andlearning.jpg%3Bhttps%253A%252F%252Fwww.udemy.com%252Fblog%252Fsleep-and-learning%252F%3B485%3B337
Sexuality and Fertility
https://www.google.co.za/search?q=sexuality&source=lnms&tbm=isch&sa=X&ei=m7BvUuimO8OWhQfvs4Fo&sqi=2&ved=
0CAcQ_AUoAQ&biw=1366&bih=643#facrc=_&imgdii=_&imgrc=71OPTuMyXoncpM%3A%3BxKx7YavzfylqFM%3Bhttp%253
A%252F%252Fllminfo.com%252Fwp-content%252Fuploads%252F2013%252F09%252FLLM-Gender-Sexuality-and-HumanRights.jpg%3Bhttp%253A%252F%252Fllminfo.com%252Fllm-in-law-and-sexuality%252F%3B2690%3B2265
Subcutaneous Injection
http://www.google.co.za/search?q=subcutaneous+injection+black&source=lnms&tbm=isch&sa=X&ei=YbXvUZvPL4nBhAfZ
qIDwDA&ved=0CAcQ_AUoAQ&biw=1366&bih=614#tbm=isch&sa=1&q=subcutaneous+injection+black+patient&oq=subcut
aneous+injection+black+patient&gs_l=img.12...189913.191810.0.193937.8.8.0.0.0.0.275.974.4j1j3.8.0....0...1c.1.22.img..8.
0.0.lLi9OZD9wzc&bav=on.2,or.r_qf.&bvm=bv.49641647,d.ZG4&fp=40d68584c6500bfe&biw=1366&bih=614&facrc=_&img
dii=_&imgrc=ZoGI9ynRSk2M6M%3A%3BTnVXcPyNxQEhiM%3Bhttp%253A%252F%252Fwww.cdc.gov%252Fmmwr%252Fpr
eview%252Fmmwrhtml%252Ffigures%252Fr6002a1f5.gif%3Bhttp%253A%252F%252Fwww.cdc.gov%252Fmmwr%252Fpre
view%252Fmmwrhtml%252Frr6002a1.htm%3B501%3B241
Tenckenhoff Catheter
https://www.google.co.za/search?q=tenckhoff+catheters&source=lnms&tbm=isch&sa=X&ei=DTLUZDoFbPA7Ab65YDIBQ&ved=0CAcQ_AUoAQ&biw=942&bih=464#facrc=_&imgdii=5AVUIGt6g0ZZGM%3A%3BknZ7ls_Yis
2t9M%3B5AVUIGt6g0ZZGM%3A&imgrc=5AVUIGt6g0ZZGM%3A%3BYbp3FRc8i8qLWM%3Bhttp%253A%252F%252Fwww.in
dianjnephrol.org%252Farticles%252F2012%252F22%252F5%252Fimages%252FIndianJNephrol_2012_22_5_381_103932_f
2.jpg%3Bhttp%253A%252F%252Fwww.indianjnephrol.org%252Farticle.asp%253Fissn%253D09714065%253Byear%253D2012%253Bvolume%253D22%253Bissue%253D5%253Bspage%253D381%253Bepage%253D384%2
53Baulast%253DSwarnalatha%3B753%3B565
The Royal Marsden
http://www.royalmarsden.nhs.uk/cancer-information/treatment/pages/chemotherapy.aspx
Topical Therapy
http://www.google.co.za/search?q=topical+chemotherapy+black&source=lnms&tbm=isch&sa=X&ei=XrTvUYP_HcOxhAfmlI
DgDA&ved=0CAcQ_AUoAQ&biw=1366&bih=614#facrc=_&imgdii=_&imgrc=KXX6y0yqGSCHNM%3A%3Bck_UH7DcgdaWW
M%3Bhttp%253A%252F%252Fphaelosopher.files.wordpress.com%252F2007%252F09%252Fmms_spray_web.jpg%3Bhttp
%253A%252F%252Fphaelosopher.com%252F2007%252F09%252F09%252Fno-miracle-just-wonderfulchemistry%252F%3B3096%3B2214
Tunneled Catheter
https://www.google.co.za/search?q=images+tunneled+catheter&tbm=isch&tbo=u&source=univ&sa=X&ei=eq7KUdKZMKK
X7QaN_oDACQ&ved=0CCsQsAQ&biw=942&bih=464#facrc=_&imgrc=1wzRmk6mrF3lbM%3A%3BydwJW84597r4BM%3Bhtt
p%253A%252F%252Fupload.wikimedia.org%252Fwikipedia%252Fcommons%252Fthumb%252Fe%252Fe7%252FPortcatheter.jpg%252F220px-Portcatheter.jpg%3Bhttp%253A%252F%252Fen.wikipedia.org%252Fwiki%252FCentral_venous_catheter%3B220%3B242
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UCSF Medical Centre
http://www.ucsfhealth.org/education/coping_with_chemotherapy/
Washing Hands
http://www.google.co.za/search?q=washing+hands+black&tbm=isch&tbo=u&source=univ&sa=X&ei=P7PvUY_gJcazhAen0Y
GoDg&ved=0CCkQsAQ&biw=1366&bih=614#facrc=_&imgdii=_&imgrc=BbQr7n8AXzwPZM%3A%3BeCMNS6Un6ig7ZM%3B
http%253A%252F%252Fa.abcnews.com%252F%252Fimages%252FGMA%252Fabc_gma_de_nies_090906_mn.jpg%3Bhttp
%253A%252F%252Fabcnews.go.com%252FGMA%252FWeekend%252Fexperiment-reveals-kids-washhands%252Fstory%253Fid%253D8501323%3B320%3B240
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