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Cancer is a major cause of death, and many resources are invested to
develop new therapies for cancer. Sometimes the development of a
new anti-cancer drug is announced in the news. But science has not
cured cancer, and many people still die from cancer every day. So, a
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basic question is: What is cancer, and why is it so diﬃcult to cure?
Cancer is caused by the accumulation of mutations in a person’s
genes, which contains genetic information in the form of DNA. A
person has about 20,000 genes, and numerous factors can cause a
person’s genes to change or mutate, such as chemicals or pollution.
Normally, our body can fix damaged DNA. However, if more and
more mutations accumulate over time, then this can inhibit our
body’s ability to repair the DNA, which can result in cancer.
A common misconception is that cancer is a single disease. Actually,
cancer is not a single disease but is a cluster of diﬀerent diseases.
Because there are many diﬀerent causes of cancer, diﬀerent
treatments have to be used to treat all of the diﬀerent types of
cancers. For example, pancreatic cancer and breast cancer are totally
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diﬀerent diseases because each type of cell in the body has its own
unique characteristics.
In addition, cellular interaction makes treating cancer more complex.
When cancer cells interact with other non-cancer cells, it creates a
special environment called a tumor niche that helps the cancer grow
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and spread. Inside a tumor niche, a variety of non-cancer cells, such
as immune cells, provide nutrition and oxygen to the cancer cells.
Cancer cells can also develop resistance to anti-cancer drugs, making
treatment more diﬃcult.
Basically, the biggest problem for treating cancer is that genetic
mutations have diﬀerent causes, and tumor niches have diﬀerent
compositions. The most ideal treatment for cancer would be to make
genetically individualized medicines for each patient. Unfortunately,
this is not currently possible because of the enormous amount of
time and cost that would be required.
Instead, current anti-cancer drugs target a wide-range of cellular
characteristics. For example, rapid cellular proliferation is a common
characteristic of cancer cells. Therefore, many anti-cancer drugs kill
any rapidly proliferating cells (including hair cells, which is why so
many cancer patients lose their hair during treatment) and does not
diﬀerentiate between healthy cells and cancerous cells. So the sideeﬀects of anti-cancer drugs is a very diﬃcult problem for patients.
More research is necessary to cure cancer, and I hope science will
one day find a cure. Until then, the best thing a person can due to
reduce his or her risk for cancer is to limit genetic mutations by
living a healthy lifestyle.
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