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Everyone has heard of the word
“cancer”. Some of us may be fa-
miliar with the devastation and
the possible sliver of hope that fol-
lows such a diagnosis. But do we
truly understand what the word
“cancer” means? What factors can
predispose to such a dreadful dis-
ease?

By definition, cancer is a disease
in which some of the body’s cells
start multiplying and dividing un-
controllably to form a mass of ab-
normal cells. This mass of cells
forms a tumour, which can remain
localised to the original region in
the body where it had initially
formed or else spread to other
parts of the body. When a tumour
is found in the area it actually
formed, it is called a primary tu-
mour while a secondary tumour is
one that is located in a region of
the body where the tumour was
not originally formed. For in-
stance, a primary tumour in the
breast is likely due to breast can-
cer while a secondary tumour due
to breast cancer found in the liver
is a secondary tumour: Thus, sec-
ondary tumours are due to metas-
tases, that is the spreading of
tumours. Another important dis-
tinction to be made is between
malignant and benign tumours.

Usually, benign tumours grow
slowly and do not spread to other
regions of the body while malig-
nant tumours tend to grow faster,
invade other organs and struc-
tures and spread throughout the
body. Naturally, malignant tu-
mours are more worrying and
problematic. In addition, different
tumours have different character-
istics and thus vary in prognosis
and management. Upon recognis-
ing a tumour, various tests are car-
ried out including imaging
(example CT scans, MRIs and so
on) together with biopsies. Biop-
sies are important because they
give medical professionals infor-
mation on the cell type of the can-
cer and how it may behave to
certain treatments. Thus, the cell
type of one’s cancer will be im-
portant in determining the man-
agement of the disease.

In addition, cancer location, to-
gether with its characteristics, can
influence how it may present. For
instance, in the case of an insuli-
noma, one may show symptoms
of hypoglycaemia apart from the
typical signs of pancreatic cancer
like painless jaundice and back
pain. An insulinoma is a malignant
neurcendocrine tumour of the
pancreas that releases insulin
which acts to lower blood glucose
levels. On the other hand, tumours
can also be ones that do not re-
lease hormones and may not
show any specific signs until it has
grown and started causing more
evident problems.

Many factors including genetics,
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the food we eat and the environ-
ment may have a role, whether
small or not, in the risk one may
have of developing cancer. In
other words, cancer and epigenet-
ics are linked to each other. Epige-
netics is “the study of how our
behaviours and environment can
cause changes that affect the way
our genes work” In simpler
words, our actions and behav-
iours can influence gene activity.
While epigenetic changes are re-
versible unlike genetic mutations
and do not affect our DNA se-
quence, they do impact the way a
cell reads a DNA sequence and
thus gene expression too.

All human cancers show epige-
netic changes which are known to
cooperate with genetic alterations
driving towards the cancer pheno-
type. Such changes include DNA
methylation, histone modifiers
and readers, chromatin remodel-
ers, microRNAs and other compo-
nents of chromatin. Luckily, by
understanding these processes,
epigenetic therapies have become
a possibility. But how do epigenet-
ics truly affect health?

Epigenetics can influence our
health in various ways through
our genome. For instance, let us
say person X Is infected with My-
cobacterium tuberculosis — the
culprit for tuberculosis. These
pathogens can lead to some
changes within the immune cells,
for example, the histones become
altered. This may then result in
the “turning off" of the 1L-12B
gene which would weaken the im-
mune system and promote the
survival of this pathogen.

Similarly, just as some genetic
mutations make us prone to can-
cer development, so do certain
epigenetic changes. For example,
having a BRCA1 gene mutation
which prevents it from normal
functioning, increases the risk for
breast cancer. Likewise, enhanced
DNA methylation resulting in re-
duced BRCA1 expression raises
the risk for breast cancer too. One
must note, that although cancer
cells have increased DNA methy-
lation at certain genes, the overall

DNA methylation levels are lower
than in normal cells,

Different cancers that may seem
similar have different DNA methy-
lation patterns. In saying this, epl-
genetics can aid determine the
type of cancer present or detect
cancers that are hard to identify
earlier. However, despite this, epi-
genetics alone is not enough to di-
agnose cancer and thus screening
tests are vital. For instance, col-
orectal cancers show abnormal
methylations at DNA regions near
specific genes that affect their ex-
pression. Now, certain colorectal
cancer screening tests use stool
samples to look for abnormal DNA
methylation levels at one or mare
of these DNA regions. In addition,
should this test reveal a positive or
abnormal result, a colonoscopy
would be needed to further inves-
tigate and complete the screening
process,

Through our understanding of
epigenetics and the human
genome, epigenetic therapy is one
way of managing cancer. This is
only viahle since as previously
mentioned, epigenetic changes
are reversible. Thus, epigenetic
therapy aims to reverse the casual
epigenetic changes that occur in
cancer, leading to the restoration
of a “normal eplgenome”. In the
last few years, many epigenetic
drugs have been made that can ef-
fectively reverse DNA methylation
and histone modifications seen in
cancer. Although some concerns
regarding these drugs being in-
corporated into the DNA may be
worrying due to their potential
toxic effect on normal healthy
cells, these drugs are believed to
specifically act on the rapidly di-
viding tumour cells. This has been
supported by various studies.

Apart from these epigenetic fac-
tors, hereditary cancer syndromes
account for about 5 to 10% of all
cancer diagnoses. Hereditary can-
cer syndrome, genetic syndrome
or family cancer syndrome all
refer to the same thing. It means
that a genetic change that signifi-
cantly increases the risk of devel-
oping cancer runs in the family.
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However, this does not necessar-
ily mean that one relative will def-
initely get cancer if the other
relative had cancer: Itis vital to un-
derstand that not every cancer
that seems to run in a family is
caused by a family cancer syn-
drome and it is not uncommon to
have many cancers in a family.
Cancer might be more common in
certain families because family
members share certain behav-
iours (example smoking 10 pack-
ets of cigarettes a week). When we
refer to inherited cancer it is not
the cancer that is being inherited
but the mutated gene that can
lead to cancer development. In
truthfulness, only 5 to 10% of all
cancers are known to be greatly
connected to gene mutations in-
herited from a parent.

So, how does one recognise the
potential of a family cancer syn-
drome being present?

« Whileis it encouraged to always
seck medical advice, certain
things and patterns may be
pointing towards family cancer
syndrome, such as:

Many cases of the same cancer,
particularly if it is an uncom-
mon or rare type of cancer
Cancers occurring at younger
apes than normal (example
colon cancer in a 20-year-old)
More than one type of cancer in
a single person (example a
woman having both breast and
ovarian cancer)

Cancers occwrring in  both
paired organs (example both
eves /kidneys /breasts)

Cancer occurring in many gen-
erations

= Cancer ocowrringin the
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potential of skin cancers.

In addition, when one smokes a
cigarette over 5,000 chemicals,
most of which are harmful, are re-
leased into the body. About 70 of
those 5,000 chemicals are known
to cause cancer. Once these chem-
icals enter your lungs, they find
their way into the circulatory sys-
tem and thus all over the body.
These chemicals not only damage
the cells’ DNA and makes itharder
for the cells to repair any abnor-
mal DNA but they also weaken the
body's immune system making it
harder to fight off any cancer cells
that may form. Thus, if person X
smokes a full packet of cigarettes
today which is equivalent to 20
cigarettes, they have just intro-
duced 100,000 potentially harm-
ful chemicals in the body, out of
which 1,400 are most definitely
known to increase cancer risk.

Despite all the above, what can
one do to reduce their risk of get-
ting cancer?

Although changing one’s lifestyle
and habits is not easy, it is the first
step to adopting a healthier one to
reduce cancer risk Such adapta-
tions involve avoiding tobacco
products, especially individuals
whao drink alcoholic beverapes
since the cancer risk of tobacco
and alcohol combined is greater
than their respective individual
risk. Eating healthier foods that
come from plant sources is better
than consuming fried, overcooked
and/or processed foods that may
he full of preservatives, carcino-
gens and other harmful chemicals
like N-nitroso compounds and
heterncyclic amines. In addition,
avoiding overexposure to UV and
infrared radiation as well as being
physically active and maintaining
a healthy weight will help too.

Finally attending screening pro-
grammes against certain cancers
isimportantas well as speaking to
a medical practitioner when one
notices something abnormal. Lo-
cally, three cancer screening pro-
grammes are offered:
= Breast cancer screening for all
women between 50 and 69
years of age every two-and-a-
half years
Cervical cancer screening for
women between 25 and 41
years of age. After one’s first
cervical screen, one will receive
invitations every three years.
When one reaches the age of 50,
they will be invited every five
years.

Colorectal cancer screening for
all individuals between 57 and
73 years of age. Persons in this
age group are also automati-
cally invited to do a home-test-
ing kit FIT (faecal
it hemical test) every

sex (example breast cancer in
males)

Furthermore, apart from the fac-
tors mentioned above, other envi-
ronmental factors like radiation,
smoking and pollution can in-
crease cancer risk too. Both in-
frared radiation (example from
laptops and heaters) and ultravi-
olet radiation (example from the
sun) have the potential to damage
skin cells and thus negatively af-
fect our cells’ DNA leading to the

two years,
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