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Abstract: Breast cancer is the main leading type of cancer for women around the world and is responsible for 522,000 
deaths per year worldwide. In order to reduce this number, clinicians and researchers are always looking for new 
strategies and protocols. However, the treatment for breast cancer is challenging and requires as much information as 
possible. To this end, we conducted a review of all protocols used for breast cancer treatment in the last 35 years with 
the objective to help clinicians to choose the best treatment possible available in their region. Many of the protocols are 
international references, and for that reason have been used in many countries like USA and Europe. The data, depicted 
in tables, may be helpful for clinicians worldwide and researchers to better understand the evolution of breast cancer 
protocols such as helping make daily routine decisions. 

Keywords: Breast cancer, protocols, systematic review. 

INTRODUCTION 

Breast cancer in Western countries is a major cause 
of death among women. Statistics indicate a rise in 
frequency in developed and developing countries. 
According to the World Health Organization (WHO), in 
the 60s and 70s there was a 10-fold increase in 
incidence rates in the population-based cancer 
registries from different continents. Breast cancer is the 
second most common cancer worldwide (the first one 
is lung) and the most frequent type of cancer among 
women, with an estimated 1.67 million new cases of 
cancer diagnosed in 2012 (25% of all cancers 
worldwide), followed by colon & rectum, prostate and 
stomach. It is the most common cancer among women, 
with a different distribution between developed 
countries (794,000) and developing countries (883,000) 
[1]. This difference is due to access to a rapid and 
differential diagnosing exam. Breast cancer is ranked 
as the fifth leading cause of cancer deaths worldwide 
(522,000 deaths / year). In 2016, 1,685,210 new 
cancer cases and 595,690 cancer deaths were 
projected to occur in the United States [2]. Although 
considered to have relatively good prognosis if 
diagnosed and treated early, breast cancer mortality 
rates have remained high, most likely because the 
disease is still diagnosed in advanced stages. It is 
estimated that breast tumours may double in size every 
3-4 months; this may represent a period of 10 years 
from its inception to a clinically palpable tumour. 
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However, after the tumour becomes palpable, 
duplication is readily apparent. If left untreated, the 
tumour develops metastases, most commonly to the 
bones, lungs and liver and death may occur 3-4 years 
after palpation discovery of the tumour if not treated  
[3, 4]. 

This type of cancer does not have a single cause. 
Several factors are associated with increased risk of 
developing the disease, such as age, endocrine 
factors/reproductive history, behavioural/environmental 
factors and genetic/hereditary factors. About 5 to 10% 
of cases depend on the genetic component compared 
to 90% from external factors [5, 6]. Among the various 
external factors, the following should be highlighted: 

1. Endocrine factors relating to reproductive history 
– These factors refer to stimulating the hormone 
oestrogen produced by the body itself or 
consumed through the continued use of 
substances with this hormone. These factors 
include: history of early menarche; late meno-
pause (after 55 years); first pregnancy after age 
30; nulliparity (not having children); and use of 
oral contraceptives and postmenopausal hormone 
replacement therapy, especially with long time 
use. The use of oral contraceptives is also 
considered a risk factor by the International 
Agency for Research on Cancer (IARC) of the 
World Health Organization (WHO), although many 
studies on the subject have controversial results. 

2. Behavioural or environmental factors – These 
factors include alcohol consumption, overweight 
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and obesity after menopause and exposure to 
ionizing radiation (type of radiation present in 
radiotherapy and imaging tests such as X-ray, 
mammography and computed tomography). 
Smoking is a factor that has been studied over 
the years, with mixed results regarding the 
increased risk of breast cancer. Currently there 
is some evidence that it also increases the risk of 
this cancer. 

3. Factors related to ionizing radiation – The risk is 
proportional to the dose and frequency of 
radiation. High or moderate doses of ionizing 
radiation (such as that which occurs in women 
exposed to radiation treatment in the chest at a 
young age) or low and frequent doses (such as 
that which occurs in women exposed to ten 
mammograms) increase the risk of development 
of breast cancer. 

4. Genetic / hereditary factors – These factors are 
related to the presence of mutations in certain 
genes transmitted in the family, especially 
BRCA1 and BRCA2. Women with a history of 
breast cancer cases in blood relatives, may have 
a genetic predisposition and are considered to 
have a high risk for the disease. The following 
genetic factors beyond BRAC 1 and BRCA2 are 
also involved: 

ATM 

The ATM gene normally helps repair damaged 
DNA. The legacy of a copy of the abnormal gene has 
been associated with high breast cancer rates in some 
families. 

TP53 

The TP53 gene provides instructions for making the 
p53 protein that helps prevent the growth of abnormal 
cells. People with Li-Fraumeni syndrome are at 
increased risk of breast cancer as well as some other 
cancers, such as leukaemia, brain tumours and 
sarcomas. This mutation is a rare cause of breast 
cancer. 

CHEK2 

Mutations and/or changes in this gene can cause Li-
Fraumeni syndrome, and therefore increase the 
chances of breast cancer. Importantly, if these 
mutations in CHEK2 gene do not cause the syndrome 
of Li-Fraumeni, it may double the risk of breast cancer. 

PTEN 

The PTEN gene normally helps regulate cell growth. 
The inherited mutations in the PTEN gene lead to 
Cowden syndrome and increase the chances of breast 
cancer. 

CDH1 

Women with mutations in this gene are at increased 
risk of lobular invasive breast cancer. 

STK11 

Defects in this gene can lead to Peutz-Jeghers 
syndrome. People affected by this disorder are at 
increased risk of breast cancer. 

PALB2 

The PALB2 gene is responsible for the production 
of a protein interaction with the protein produced by the 
BRCA2 gene. Mutations in this gene might lead to an 
increased risk of breast cancer. It is important to 
emphasise that there is no evidence that alterations of 
PLB2 have any influence in male breast cancer. 

Breast cancer is highly heterogeneous, comprising 
distinct phenotypic and morphological profiles. These 
are characterised by three basic types according to 
their immunohistochemical properties. They can be 
classified as follows: 

1. Hormone receptors positive breast cancer (HR 
positive breast cancer): are those which are 
present on the oestrogen receptor (ER) and 
progesterone receptor (PR). HR positive breast 
cancer can be further divided into two subtypes: 
luminal A and luminal B. Luminal A: Tumours 
tend to be ER + and/or PR + and HER-2 (human 
epithelial growth factor receptor positive type 2). 
Luminal B: Tumours tend to be ER + and/or PR 
+ and HER-2 positive (or HER-2 with high Ki - 67). 

2. Human Epithelial Growth Factor 2 positive breast 
cancer (HER-2 +): some breast cancer cells 
have a very high number of HER2 receptors. 
The extra HER2 receptors stimulate the cancer 
cells to divide and grow. When there are higher 
levels of the HER2 protein in breast cancer, it is 
called HER2 positive breast cancer. 

3. Triple-negative breast cancer: refers to any type 
of breast cancer that does not express the genes 
for ER, PR, and HER-2 receptors. 
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Approximately 85% of all breast cancers are HR 
positive. About 20% of all breast cancers are HER-2 +. 
The triple-negative breast cancer, also called basal-like 
subtype, refers to any type of breast cancer that does 
not express the genes for ER, PR, and HER-2 
receptors. The triple-negative breast cancers comprise 
about 15% of the entire population of breast cancer [7, 
8]. 

The treatment for breast cancer is difficult and 
requires a lot of information regarding the tumour type 
(invasive or not, stage, gender, pregnancy). In general, 
the tumour treatment may be divided in two types: i) 
non-invasive breast cancer and invasive breast cancer. 

In non-invasive breast cancer, the main protocol is 
chemotherapy, followed of surgery (mastectomy) with 
hormonal therapy. However, for invasive breast cancer, 
many factors may influence the decision about which 
protocol to use. In general, in early stages surgery 
followed by chemotherapy and radiotherapy are the 
main protocols. In advanced stages, chemotherapy 
with hormonal therapy will be used, and in some cases 
radiotherapy and surgery will be used in just a few 
cases [9-16].  

SYSTEMATIC REVIEW METHODOLOGY  

Literature Sources 

A literature search was performed in databases 
including EMBASE, PubMed, and Cochrane Library, 
using the search terms like ‘cancer protocol’, ‘treatment 
of cancer’ ‘breast cancer protocol’. The related articles 
function was used to extend the search. The last 
search date was December 2015. Two authors 
independently screened the titles and abstracts to 
determine potential eligibility for this systematic review. 
A third author checked the first two authors’ work and 
finally the fourth author stratified the information. All 
discrepancies were analysed and after a consensus 
was achieved, it was either included or not included in 
the study.  

Inclusion and Exclusion Criteria and Data 
Extraction 

All available randomised controlled trials and 
observational studies that described a cancer treatment 
protocol were included. The language was restricted to 
Portuguese and English. Editorial comments, letters to 
editor, review studies, and case reports were included. 
Conference abstracts and experimental animal studies 
were excluded. Moreover, because of the different 

dose levels, Phase I and II trials were also excluded. 
Two authors independently extracted the following data 
from the selected articles: first author, year of 
publication, trial design, protocol used, outcome and 
statistics. In order to accurately select articles that met 
the inclusion criteria, two authors independently 
conducted the search work and evaluated each article 
and a third author checked the information. 

Outcome  

The primary outcome of this systematic review was 
to systematise all the protocols used for breast cancer 
treatment in the last 35 years worldwide.  

RESULTS AND DISCUSSION 

The results were depicted in Tables (1-6) in order to 
make the information more accessible and clear. The 
results were separated into periods of one decade in 
order to make the search easier. In the tables, the 
protocols were separated by adjuvant therapy, therapy 
for metastatic cancer (where the primary focus was 
breast cancer), combination regimens, and palliative 
therapy. In Table 6 we summarised the main drugs 
used and their mechanism (pharmacological). In all 
cases, the reference used is listed in the table as a 
cross reference tool. 

DISCUSSION 

The treatment of cancer is complex and demands a 
continuous updating of multiprofessional teams in the 
present day In this scenario, the development of new 
technological resources directed to the health sector, 
such as the increase in the number of therapeutic 
procedures for the same pathologies, has simply 
reshaped medical practice 

Behavioral variability coupled with the exponential 
growth in the volume of published scientific information 
and the advent of Evidence-based Medicine have 
prompted the scientific community, hospitals and state-
of-the-art diagnostic centers to seek uniformity in care 
delivery in order to reduce medical errors and improve 
the quality of services provided. In this stage the 
clinical protocol plays a prominent role. 

Under the aegis of evidence-based medicine, 
clinical protocols have been developed and applied in a 
way that seeks to ensure minimal quality and 
ubiquitous access to treatment. Evidence-based clinical 
protocols are nothing more than therapeutic guidelines 
based on scientific evidence and consensus practices,
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rationalized in their use and organized to make their 
application practical. Among the many advantages 
observed after the implementation of this model of care 
is the significant increase in the safety and quality of 
care, since it attenuates the variability of clinical 
behavior. 

The diversity of procedures, especially the 
pharmacotherapeutics, available today for breast 
cancer, as well as the urgent need for transparent and 
rational communication with patients require the 
elaboration and adoption of tools that are simple and 
capable of expediting the provision of these services . 
Among them, the development of evidence-based 
clinical protocols is increasingly valued. 

Protocols are considered an important tool for 
coping with various problems in service delivery and 
management. They focus on the standardization of 
clinical and surgical procedures in outpatient and 
hospital settings.  

The results obtained in this review demonstrate the 
amount of information available for breast cancer 
treatment and the difficulty of summarizing it. However, 
it also demonstrates the relentless struggle of 
researchers to find a solution to breast cancer in a 
puerile attempt to overcome the disease. 

In spite of the attempts and endless drugs used, 
what is perceived is that we are losing the fight, and 
contrary to every arsenal, millions of people die of 
cancer worldwide. 

We hope that this review may help, in particular 
countries with low health resources, in the definition of 
efficient protocols and in accordance with the reality of 
each country. As well as setting a milestone in 
evidence-based search, helping the world in the fight 
against breast cancer. 
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