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Abstract
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Although it may be contradictory, the following sentence is very true: the news about cancer every day is better: new treatments, 
new lines of research, revolutionary drugs approved by health agencies and fewer premature deaths thanks to the chronicity of the 
disease are some of the news that every week brings medicine to the cure of this terrible disease.

Introduction

Although it may be contradictory, the following sentence is very 
true: the news about cancer every day is better: new treatments, 
new lines of research, revolutionary drugs approved by health 
agencies and fewer premature deaths thanks to the chronicity of 
the disease are some of the news that every week brings medicine 
to the cure of this terrible disease.

The advances that emerged in the last year are more than en-
couraging and allow you to glimpse the light in a very dark tunnel 
full of suffering and pain.

Incidence of cancer in the world, according to WHO

For example, cancer survival rates in the United Kingdom and 
other European countries have doubled in the past 40 years and 
half of cancer patients already live more than 10 years.

In 10 years that figure will be closer to 70 percent, which means 
that for many, cancer will become a disease that can be lived, 
chronically, instead of dying.

During the last decade, there has been a huge increase in our 
understanding of the molecular changes that occur in the cells of 
our body, which lead to cancer, and in another ten years we will 
understand much more (Figure 1).

Summary of the latest and most promising advances
Immunotherapy

Undoubtedly, the great advance in which more hope is being 
placed is immunotherapy, as a replacement for chemotherapy (or 
in combination) that it is our “defenses” (immunological regula-
tory mechanisms) that destroy the malignant cells.

The strategy of immunotherapy is to use, activate or suppress 
our immune system as a defense of tumor cells.

Figure 1

Until now the drugs were aimed at attacking the tumor cell to 
destroy it. We speak for example of chemotherapy or monoclonal 
antibodies. However, immunotherapy opens a new path that is only 
the tip of the iceberg.

The strategy of immunotherapy is different: use, activate or sup-
press our immune system as a defense of tumor cells. That is, in-
stead of attacking the cells we use our immune system. Why?

Cancer begins with a cell that by different mechanisms begins to 
divide abnormally and uncontrollably in the body.

But, if it is anomalous and the organism sees it as something 
strange, why not destroy it?

Our immune system has what are called brakes and accelerators 
that when in balance identify and destroy foreign cells. However, 
when this balance is broken, we leave the tumor cell free to repro-
duce.
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How is the activation response of our immune defense system 
achieved? 

How immunotherapy works? (Figure 2)

Figure 2

 That’s where immunotherapy comes in, with these treatments 
we boost or stimulate our immune system so we can defend our-
selves.

It is especially important for the treatment of lung, kidney and 
melanoma cancers, in which there were no good chemotherapy 
treatments. More recently there are protocols in which immu-
notherapy is combined with chemotherapy, with antiangiogenic 
drugs and with specifically directed monoclonal antibodies.

One of the most important advances in the last five years, ac-
cording to the American Society of Clinical Oncology, is a new type 
of immunotherapy known as T-cell therapy with antigen receptors. 
chimeric (chimeric antigen receptor, CAR).

It is a type of immunotherapy called “adoptive cellular immu-
notherapy”. This technique allows doctors to genetically repro-
gram patients’ own immune cells to find and attack tumor cells 
throughout the body.

In T-cell therapy with CAR, a person’s T cells are removed and 
taken to the laboratory. Genetic changes are made in the T cells so 
that they attack the cancer cells. These T cells with CAR are grown 
in large quantities and then injected into the patient.

One of the notable characteristics of this treatment is that it is a 
“living therapy”. Typically, T cells with CAR only have to be injected 
once as they continue to multiply in the body. T cells with CAR con-
tinue to fight cancer in the patient’s body, and its effectiveness may 
even increase over time (Figure 3).

Figure 3: AACR-CCR focus.

Other advances simpler and faster diagnoses

The blood test that detects cancer before it develops (up to 10 
years in advance) has become one of the most exciting and promis-
ing advances.

The liquid biopsy is being perfected, although it is already 
applied

The tests to identify if there are cancer cells by performing bi-
opsies, can in some cases involve a surgical intervention difficult 
to perform due to the difficulty of accessing the affected organ, by 
the patient’s advanced age or by having his immune system com-
promised. Progress had already been made with nothing invasive 
tests, such as the analysis of biological fluids (urine, saliva or feces). 
The liquid biopsy has now been added: the cancer detector through 
the blood.

Taking a sample of the blood of a patient and “running” through 
a machine in the laboratory, you can check any DNA thrown by the 
tumors. This begins to circulate in the bloodstream long before pa-
tients feel the symptoms, giving doctors an early warning that the 
patient will develop a type of cancer.

This DNA can tell scientists where tumors are growing and how 
far the cancer has spread. American researchers believe that the 
test, known as a liquid biopsy, could cut cancer mortality rates in 
half and would be especially beneficial for the deadliest forms of 
the disease, such as the lung, pancreas and ovary, which often They 
are diagnosed late.

 Liquid biopsy could reduce cancer mortality rates by half (Fig-
ure 4).

A test has also recently appeared to diagnose the types of tu-
mors of unknown origin. The test is called epigenetic diagnosis and 
is performed by genome analysis.
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The epigenetic diagnostic test could be available in two years. 
The ultimate goal is to offer patients this diagnosis along with rou-
tine checks on their blood pressure and cholesterol.

Place and role of radiotherapy

Radiation therapy is today one of the three most used methods 
when it comes to eliminating cancer cells. It is done by using X-rays 
or other particles with high power to destroy cancer cells.

Radiotherapists use this type of treatment to destroy tumor 
cells and delay tumor growth without damaging nearby healthy 
tissue. Sometimes doctors recommend radiation therapy as the 
first cancer treatment. Other times, people receive radiation ther-
apy after surgery or chemotherapy treatment. This is called adju-
vant therapy. Its objective is to attack the tumor cells that remain 
after the initial treatment.

Radiation therapy is used to destroy neoplastic cells and delay 
tumor growth without damaging nearby healthy tissue.

When it is not possible to completely destroy cancer, doctors 
can use radiation therapy to reduce the size of tumors and relieve 
symptoms. This is known as palliative radiotherapy. Palliative ra-
diation therapy can reduce pressure, pain and other symptoms.

The objective of this therapy is to improve the quality of life of 
a person.

More than half of people with cancer receive some type of ra-
diation therapy. For some types of cancer, radiation therapy alone 
is an effective treatment. Other types of cancer respond better to 
combined treatments. These may include radiation therapy plus 
surgery, chemotherapy or immunotherapy.

Personalized treatment or “target”

In addition to radiotherapy, the other two basic treatments to 
eliminate cancer are surgery to remove the tumor mass, which con-
stitutes the “primary tumor”, formed primarily by malignant cells 
and the other is chemotherapy, that is, (medical) treatment with 
medications. The problem of chemotherapy was mainly due to its 
side effects (hematological toxicity, alopecia, nausea, vomiting, etc).

Target therapies, personalized or directed

It is a treatment that acts in a targeted manner on specific mo-
lecular targets located on the surface or inside of the tumor cells.

However, drugs are also becoming more and more special-
ized. And there is already a new line of drugs directed or targeted 
against the molecules present in certain tumors of the breast, stom-
ach, melanoma, lung and lymphoma.

It is a treatment that acts in a targeted manner on specific mo-
lecular targets located on the surface or inside of the tumor cells, 
necessary for the growth and multiplication of cancer cells, thereby 
interfering with the process of carcinogenesis and tumor growth.

Target therapies select a specific cell subpopulation carrying 
the specific target to which they are directed, acting on the changes 
that promote the growth, division and spread of cancer cells.

The main types of target therapies are constituted by the so-
called small molecules and molecular antibodies.

The patient’s tumor tissue should be analyzed to determine if it 
has the specific targets for which that drug was developed.

In some types of cancer, most patients with that tumor will have 
an appropriate treatment target for a certain drug; but, in most 
cases, the patient’s tumor should be analyzed to determine if he 
has the specific targets for which that drug was developed. 

Targeted therapy can also cause side effects that will depend on 
previous therapy, on the clinical conditions and comorbidities that 
the patient has and has received and tolerance for the new treat-
ment (Figure 5).

Advances to stop cancer metastases

There are few protocols to prevent melanoma metastases. Mel-
anoma-like skin cancer tumors grow and are more likely to metas-
tasize due to interactions between a couple of molecules, according 
to research in experimental models and in human cells.

The results can restore the potential of a type of cancer therapy 
previously abandoned in clinical trials.

In addition, the findings implicate a molecule already connect-
ed to obesity and dementia as a potential cause of metastasis or 
spread of tumor cells to other areas of the body.

Figure 4
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Figure 5

Melanoma accounts for approximately 1 percent of skin can-
cers, but causes the vast majority of skin cancer deaths, according 
to data from the American Cancer Society.

Tissue plasminogen activator (tPA)

Heissig’s research team proposed to block the action that pro-
motes tPA metastasis by preventing it from connecting to LRP1. In 
this way, the scientists saw that the experimental models without 
LRP1 had smaller tumors, even when the researchers provided ex-
tra tPA.

Melanoma-like skin cancer tumors evolve and are more likely 
to metastasize.

Other studies have linked LRP1 to chronic diseases such as dia-
betes, obesity and Alzheimer’s disease. LRP1 is also regulating the 
growth and spread of the tumor.

Normally, it is a receptor of fat molecules.

Ten key approvals of new medications

•	 Pembrolizumab becomes the first and only immunotherapy 
recommended by the National Institute of Health and Social 
Excellence (NICE) for patients with urothelial carcinoma.

•	 The combination of nivolumab and ipilimumab was approved 
as a first-line treatment for advanced renal cell carcinoma.

•	 The US FDA Imfinzi approved for stage III non-resectable non-
small cell lung cancer.

•	 The FDA approved larotrectinib, a single drug targeting DNA, 
for NTRK + cancers.

•	 NICE approved atezolizumab for patients with advanced blad-
der cancer in the NHS.

•	 The FDA approved the first treatment for anaplastic thyroid 
carcinoma (ATC): this approval in this thyroid cancer is the 
first in almost 50 years, a combination of targeted therapy of 
dabrafenib plus trametinib for patients with mutated ATC with 
BRAF. This approach resulted in a reduction of the tumor in 
more than two thirds of the study participants.

•	 The drug Sorafenib became the first treatment to improve 
progression-free survival in patients with desmoid tumors, a 
rare form of sarcoma.

•	 The FDA approved 177Lu-Dotatate, which delivers radiation 
directed to the neuroendocrine tumor cells of the middle in-
testine, according to research that shows that it reduces the 
risk of disease progression or death by 79% in patients with 
advanced disease.

•	 In 2018, trastuzumab was shown to slow the progression of 
uterine serous carcinoma positive for HER2, one of the most 
aggressive forms of endometrial cancer.

•	 A research identified the first promising therapy, pexidartinib, 
for giant tenosynovial cell tumor, a rare joint cancer, which 
produced positive responses in almost 40% of patients.

Trends in cancer mortality in the USA

The best indicator of progress made against cancer is a change 
in the mortality rates (deaths) adjusted for age, although other 
measures, such as quality of life, are also important. The incidence 
is also important, but the interpretation of changes in the incidence 
is not always simple. For example, if a new screening test selects 
many cancers that would never have caused problems during a 
person’s life (what is called overdiagnosis), the incidence of can-
cer would appear to be increasing even if the death rates do not 
change. But an increase in incidence may also reflect a real increase 
in the disease, such as when an increase in exposure to a risk fac-
tor causes more cases of cancer. In this scenario, the increase in 
incidence would probably lead to an increase in cancer mortality.

In the United States, the overall cancer mortality rate has de-
clined since the early 1990s. The most recent SEER Cancer Statis-
tics Review, updated in April 2018, shows that cancer mortality 
rates decreased by:

•	 1.8% per year in men from 2006 to 2015

•	 1.4% per year in women from 2006 to 2015

•	 1.4% per year in children from 0 to 19 years old from 
2011 to 2015.

Although death rates from many individual types of cancer have 
also decreased, the rates of some cancers have stabilized or even 
increased.
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As the overall rate of cancer deaths has decreased, the number 
of cancer survivors has increased. These trends show that prog-
ress is being made against the disease, but much work remains to 
be done. While smoking rates, a leading cause of cancer, have de-
clined, the population of the United States is aging and cancer rates 
increase with age [1-7].

Conclusion
In Oncology, the advances in the treatment that have been de-

veloping in the last decades have supposed a change in the possi-
bilities of cure and in the times of survival of many types of cancer. 
These advances if they are wrongly analyzed in isolation can be 
questioned for their low relevance.

However, each step reached and accumulated has led to a 
marked change in the prognosis and quality of life of many cancer 
patients.

Therefore, in Oncology, each advance, however small it may 
seem, is important and it is the sum of each advance that allows 
results and changes in the lives of many patients.

Considering the global of all malignant tumors, at the beginning 
of the 80s, the five-year survival of the diagnosis barely exceeded 
45%, while today it approaches 65% of cases.

In chronic disease the new therapies have experienced as many 
advances and as many achievements as in oncological diseases.
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