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APRESENTAÇÃO 

A obra “Organização Serviços e Cuidados em Saúde”, consiste em uma série de 
livros da Atena Editora, que tem como objetivo primeiro a discussão de temas científicos, 
com ênfase na produção da saúde: na gestão e na linha de cuidado da saúde pública. As 
publicações que compõem esse ensaio são frutos de estudos desenvolvidos em diversas 
instituições de ensino e pesquisa que resistem na defesa da ciência.

A temática arrolada nos instiga a profundas reflexões e inquietações. Iremos 
apresentar de forma categorizada e interdisciplinar em quatro volumes. As produções 
nascem dos estudos, pesquisas, relatos de experiência e/ou revisões que perpassam nos 
diversos cenários que se produzem saúde, quer seja na gestão ou na atenção.

O primeiro seguimento é destinado a uma análise das estratégias de gestão que são 
adotadas na Organização dos Serviços e Cuidados em Saúde, destacando-se os desafios 
e limitações enfrentados pelos atores sociais que estão imersos nos pontos de atenção a 
saúde. Entendemos, que o cuidado em saúde possui diversos significados e é constituído 
das ações de profissionais de saúde. No contexto do cenário do Século XXI, com as 
motivações da Pandemia da Covid-19, se faz imperativo o conhecimento, a habilidade, a 
resolutividade e a luz ética para gerir saúde, na perspectiva da integralidade do cuidado, no 
intuito de garantir a qualidade da atenção.

Na segunda seção a ênfase da discussão é direcionada as estratégias da linha de 
cuidado na atenção primária, secundária e terciária, atentando-se para as estratégias de 
cuidado para as minorias, para os pacientes críticos e para a reabilitação. Os resultados e 
discussões defendidos sinalizam a necessidade do fortalecimento das Políticas Públicas, 
no sentido do financiamento e suporte da rede, para que o objetivo pleiteado possa ser 
cumprido, tentando diminuir a grande lacuna das iniquidades ainda presentes em nossa 
sociedade.

No terceiro volume têm destaque o Programa de Atenção Integral a Saúde do 
Adulto (PAISA), destaca-se que a população adulta e idosa vem apresentando nas últimas 
décadas um significativo aumento. Assim, justifica-se o espaço de discussão das interfaces 
da saúde do adulto, com destaque a temas relacionados a violência no trânsito, saúde 
do trabalhador, terapia antimicrobiana, reabilitação na Covid-19, dentre outros temas tão 
necessários para o meio acadêmico e social.

O último seguimento, têm destaque as contribuições da Política Nacional de Saúde 
Mental, a Integralidade do Cuidado e a Política de Humanização na Atenção Psicossocial, 
enfatizando as contribuições da efetivação de tal política, além disso, essa política visa 
à constituição de uma rede de dispositivos diferenciados que permitam a atenção ao 
portador de sofrimento mental no seu território e ainda, ações que permitam a reabilitação 
psicossocial por meio da inserção pelo trabalho, cultura e lazer. Reafirmando, assim, a 



necessidade da formação profissional permanente, que instigue o trabalhador da saúde a 
reinventar suas ações e ressignificar seus saberes e práticas, criando outras estratégias de 
cuidado, provocando reflexões contínuas e instituindo mais saberes e práticas que visam a 
superar os entraves descritos anteriormente. 

Que a luz da ciência te incomode profundamente, para que consiga mergulhar na 
apreciação dos diversos temas instigantes que seguem e que assim, o aprendizado possa 
contribuir para o aperfeiçoamento do ser e das práticas a exercerem em cada espaço 
que estiverem, por mais longínquo que seja. Sabemos o quão importante é a divulgação 
científica, por isso evidenciamos também a estrutura da Atena Editora capaz de oferecer 
uma plataforma consolidada e confiável para estes pesquisadores exporem e divulguem 
seus resultados. 

Francisca de Fátima dos Santos Freire
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ABSTRACT: Prostate cancer (PC) is the 
second most common tumor malignancy in men, 
worldwide. This type of tumor develops from the 
prostate epithelium composed, predominantly, 
of luminal cells. However, prostate cancer is 
no longer a disease of clusters of abnormal 
proliferating cells, but rather a disease with 
complex interactions between the epithelial 
compartment and the surrounding stroma. 
Indeed, the microenvironment surrounding the 
tumor holds an essential role in the development 
of cancer by supporting cell proliferation 
and inducing tumorigenesis and metastasis. 
Recent studies suggest that prostate cancer 
microenvironment is a complex combination 
of several different cell types and molecules 
and a contributor to tumor development and 
progression. This microenvironment includes 
different cell populations such as endothelial 
cells, macrophages, lymphocytes and fibroblasts. 
Cancer-associated fibroblasts (CAFs) are the 
most important key players in the prostate 
microenvironment suggesting also an important 
role in prostate cancer progression. CAFs are 
known to support cancer cell survival and growth, 
recruiting inflammatory and immune cells. They 
also promote epithelial to mesenchymal transition 
through the remodeling of the extracellular 
matrix (ECM) and sustaining angiogenesis, 
suggesting a role in metastatic dissemination 
and aggressiveness. Also, the interplay between 
epithelial and stromal cells regarding the 
androgen dependence and consequently the 
metabolic deregulation of the tumor, plays an 
important role in prostate cancer. Base on the 
above, prostate microenvironment can represent 
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a promising therapeutic target. Therefore, this review elucidates the clear importance of the 
microenvironment that surrounds the prostate tumor, serving as a bridge to cancer progression 
and development, through a deeper analysis of CAF’s role.  
KEYWORDS: Prostate cancer; tumor microenvironment; cancer-associated fibroblasts.

INTRODUCTION
Prostate cancer (PC) is the second most frequent cancer type in men and the fifth 

leading cause of death from tumor malignancy in this gender, worldwide. (1) Given this high 
occurrence, it is important to understand why this malignancy is responsible for this elevated 
number of mortality when a diversity of therapeutic options are available. (2)

It is known that PC is a result of an uncontrolled proliferation of the epithelial 
component. (3) The prostate epithelium, composed of a variety of cells such as basal cells, 
neuroendocrine cells and stem cells, exhibit as their main element the luminal cells. (4, 5) 
These cells are the ones accountable for the secretion of prostate specific antigen (PSA) 
and are notorious for their expression of the androgen receptor (AR), essential for their 
survival and development through androgen signaling. (4, 6) Therefore, in metastatic or 
advanced PC, the first therapy applied is androgen deprivation, where the initial response 
is positive, yet relapse occurs, prompting the development of castration-resistant prostate 
cancer (CRPC). (7)

Nevertheless, it has become more evident that the evolution of cancer does not 
depend solely on the altered epithelium. The microenvironment that surrounds the tumor has 
an active participation in this process where a cooperative relationship between the prostate 
epithelia and its stroma takes place. (3) Even during the typical prostate development, this 
affair is observed where epithelial cells depend on signals from the stroma for migration and 
organ homeostasis. (7) 

More recent discoveries convey that this reactive stroma is associated with advanced 
stages and can be used as a predictor of reduced recurrence-free survival. It has an active 
role in aiding the growth of the malignancy by supporting cancer cell proliferation and 
inducing tumorigenesis and metastasis. (8)

The fibromuscular stroma, besides its high content in smooth muscle cells and 
collagen in its extracellular matrix (ECM), reports the presence of a wide range of cells that 
secrete ECM proteins, growth factors and, just as the epithelial cells, express ARs.(6). These 
stromal cells include fibroblasts, myofibroblasts, immune cells, bone marrow-derived stem 
cells and nerve cells. (5,7) 

In tumor development, a lot of alterations are observed in the tumor niche. For example, 
the ECM experiences a remodulation where a flood of inflammatory cells takes place. It is 
also detected a higher production of immune-suppressive cytokines such as interleukin-6 
(IL-6) and tumor necrosis factor-alpha (TNFα), chemokines (IL-8) and growth factors, like 
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transforming growth factor-beta (TGF-β) and fibroblast growth factor (FGF), by stromal and 
cancerous cells. Consequently, ECM contributes to prostate cancer dissemination through 
extracellular secretion, altering stromal and or tumor cells phenotype, helping to escape 
the immune surveillance and providing a hypoxic and an acidic environment favorable to 
cancerous cells. (5, 7, 9)

Another modification observed is the transformed phenotype in fibroblasts that 
acquire myofibroblastic properties and become designated as cancer-associated fibroblasts 
(CAFs). (9)

CAFs present an essential role in prostate cancer development. through their 
involvement with molecular pathways to promote tumor growth. They encourage epithelial-
mesenchymal (EMT) transition by secretion of matrix metalloproteinases (MMPs) that help 
the remodeling of the ECM and by activating an epigenetic transcriptional program where 
malignant cells acquire mesenchymal motility to metastasize to other sites. They are also 
responsible for the expression of stem phenotypes such as CD133 or CD44 in tumor cells 
which allows them to grow outside the tumor mass and repopulate elsewhere. (6, 9, 10) 

These activated fibroblasts also sustain angiogenesis, a phenomenon practically 
always activated in tumorigenesis. New blood vessels are formed from pre-existing vessels, 
creating a blood and lymphatic network more complex, since the vessels that surround the 
tumors are usually inefficient, tortuous or leaky. (6,9)

 Alongside the blood network, lymphatic vasculatures also present a pivotal role in 
tumor progression and metastization. The continuous multiplication of cancer cells has the 
consequence of compressing the lymphatic vessels, thus, hampering the lymphatic drain 
which leads to increased internal pressure. As a result, the interstitial liquid shifts towards 
the functional vessels in the periphery, rising a continuous cytokine gradient that recruits the 
cancer cells and steers them to lymph nodes. (6)

Therefore, the lymphatic microenvironment constitutes a conduit for cancerous cells 
to flee the immune system and, as result, it becomes easier to occur metastases in distant 
sites, such as lung, liver and, in higher frequency, the skeleton. (7; 9)

When tumor establishes itself in the bone, it follows a process that requires the 
vascular spread of cancer cells to the bone marrow, which can be enhanced by chemo-
attractants within the bone microenvironment, such as a chemokine stromal-derived 
factor-1 (SDF-1). Afterwards, tumor cells adhere to the bone microvasculature and matrix 
components, and, subsequently, they invade the bone marrow. As we know, the marrow is 
rich in progenitor cells that differentiate into numerous cell types, so, as a consequence, PC 
cells can interrupt bone homeostasis that will favor the production of new blood vessels and 
the recruitment of a reactive stroma. (11)

Additionally, an altered osteoblastic response also occurs in the bone including 
osteoclastic events. There is an abundant deposition of new woven bone that results in 
nerve compression, bone pain and an increase in fractures. Associated with the progression 
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of these effects is the administration of androgen deprived therapy that increases markers 
of osteoblast and osteoclast activity, decreases bone mineral density and increases fracture 
risk. (12)

The expression of AR affects the interaction between cancer cells and stromal 
cells. As stated previously, both prostate tumor cells and stromal fibroblasts express this 
receptor and their behavior is highly conditioned by it. The loss or altered versions of AR 
are associated with malignancy and drug resistance since AR expression is necessary for 
androgen-deprivation therapy. (12)

In cancer cells it has been verified that the loss of AR expression favors an EMT 
phenotype, simulating hypoxia in these cells and prompting their motility. On the other 
hand, the deficiency of AR in stromal cells leads to suppression of prostate intraepithelial 
neoplasia development, although it also prompts the secretion of soluble factors implicated 
in stromal reactivity chronic inflammation. (6)

With this sighting, it is important to re-evaluate the target and timing of this therapy. The 
new findings of the stromal participation in this signaling should be taken into consideration 
for the development of new drugs to selectively target stromal AR in the primary prostate 
tumors at earlier stages. (6) 

Therefore, the analysis of the cellular and non-cellular components of the tumor 
niche can constitute a good strategy for a better understanding of the cancerous process, 
and consequently, to new findings of more suitable biomarkers and therapy options. (13)

Recent researches have pointed that exosomes could become a potential diagnostic 
biomarker of PC. Extracellular vesicles (EVs), such as exosomes, have been progressively 
recognized as an interaction intermediary between cancer cells and stromal cells as well. (13)

Normal prostate cells have been reported to produce EVs that are labelled 
prostasomes, that are only found in prostatic and seminal fluid. Prostasomes differ from 
exosomes for they are usually larger, they can have a multilayer membrane and they may 
contain chromosomal DNA, which is rare in exosomes. They also show to have a higher 
concentration of cholesterol and sphingomyelin as well as a higher cholesterol/phospholipid 
ratio. (13)

These types of exosomes are deeply involved in physiological processes of male 
reproduction by interacting with spermatozoa to enhance their motility, capacitation, 
acrosome reaction and antibacterial capacities. Therefore, in prostate cancer, prostasomes 
capacities are similar to those observed in human reproduction like an escape from the 
immune system and induction of migration. (13)

The content that exosomes carry such as proteins, lipids, nucleotides as microRNAs 
and double-stranded DNA, when transferred to target cells, can modify their biological 
behavior. For example, RNA material may be translated into functional proteins such as 
growth factors, favoring a microenvironment possible for neoangiogenesis and remodeling 
of the extracellular matrix. (14)
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In prostate cancer, exosomes are secreted by malignant and non-malignant cells 
from the stroma. They become designated oncosomes when the transference of oncogenic 
material occurs and induces alterations in the recipient cells, since they carry molecules 
involved in cell growth, cell metabolism, cell motility or RNA processing. (15)

Oncosomes can constitute a marker of invasiveness for when cancer cells are 
exposed to them, they show an altered glutamine metabolism that could be related to a 
transition of an amoeboid phenotype that allows invasion to a peritumoral space. They 
are also able to influence immune response, by suppressing the proliferation of human 
macrophages and peripheral blood mononuclear cells. (13)

Studies have also shown that exosomes derived from prostate cancer cell lines present 
higher levels of TGF-β than normal cell lines. This means that they could have a key role 
in triggering the transformation of fibroblasts to myofibroblasts through TGF-β/ suppressor 
of mothers against decapentaplegic (SMAD) signaling. Additionally, they could also induce 
the differentiation of mesenchymal stem cells (MSCs) into myofibroblasts, that express alfa-
smooth actin (α-SMA) and secrete growth factors (GF) such as vascular endothelial growth 
factor A (VEGF-A), hepatocyte growth factor (HGF) and ECM regulators (MMP-1, MMP-3, 
and MMP-13). Consequently, myofibroblasts aid in angiogenesis, proliferation, migration 
and invasiveness. (16,17)

Prostate cancer-derived microvesicles are also significant in cancer cell protection 
from apoptosis and mobility of both fibroblasts and cancer cells. They were shown to 
express matrix metalloproteinases MMP9 and MMP14 that degrade collagen IV and the 
basal membrane. Prostasomes, likewise, can rearrange and degrade the extracellular 
matrix through modifications of their surface with proteolytic enzymes. (13)

CANCER-ASSOCIATED FIBROBLASTS
Cancer-associated fibroblasts (CAF’s) are, in their clear majority, derived from 

resident fibroblasts. Their origin can also result from MSCs, epithelial, pericytes, adipocytes 
and endothelial cells. (6)

These cells, upon cell damage like fibrosis or cancerous wounds, undergo activation 
and initiate a pro-inflammatory response which may induce inflammation. During this reaction 
to stress there is an increment of collagen production, which promotes ECM stiffness and, 
therefore, anchors cancer cells and enhances their survival, proliferation and invasion. (6)

The transition from fibroblasts to CAF’s can also occur due to cytokines secreted 
by stromal cells and cancer cells, such as TGF-β, epidermal growth factor (EGF), platelet-
derived growth factor (PDGF), FGF2, chemokine C-X-C motif (CXCL), growth factors 
released during tissue lesion, direct cell-cell communication, reactive oxygen species 
microRNA or through adhesion molecules involved in cell-cell communication, like 
ICAM1 and VCAM1. However, the specific mechanisms involved in this transformation, 
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unfortunately, remain unclear. (9)

When activated, CAFs present a shape similar to smooth muscle cells and contain 
α-SMA, which constitutes the main biomarker used to identify them. (18)

They also express fibroblast activation protein α (FAPα), a cytomembrane protein 
that is selectively expressed by activated CAFs in various types of human epithelial cancer 
and has been shown to support tumor growth and proliferation. By having this exclusive 
overexpression on CAFs, FAP is a potential target for novel anticancer therapies. (19)

Along with α-SMA and FAP, podoplanin, S100 calcium-binding protein A4 (S100A4), 
vimentin, fibroblast specific protein‑1 (FSP‑1), PDGF receptors α and β have too shown to 
constitute helpful biomarkers to identify CAFs.(20)

When mentioning the role of the microenvironment in prostate cancer, it is unavoidable 
the reference of these cells in targeting and inducing activation signals implicated in the 
progression of the disease. (20)

Cancer-associated fibroblasts produce autocrine and/or paracrine cytokines 
that promote the biological characteristics of tumors, such as EGF, HGF and membrane 
molecules (integrin α11 and syndecan‑1). These factors directly or indirectly stimulate tumor 
growth and survival or enhance their migratory and invasive properties. (21)

CANCER-ASSOCIATED FIBROBLASTS AND THEIR ROLE IN 
TUMORIGENESIS

One of CAFs roles in tumorigenesis is the stimulation of angiogenesis and 
lymphangiogenesis. (22)

Platelet-derived growth factor resultant from CAF’s indirectly promote angiogenesis 
by recruiting stromal fibroblasts that secrete VEGF. They are also responsible for recruiting 
endothelial cells, inducing the migration of pericytes to the vessel wall that maintains 
endothelial stability, thus leading to tumor angiogenesis. (22)

Cancer-associated fibroblasts also produce MMPs induced by cancer cells, which 
results in the degradation of the extracellular matrix and enhancement of the invasiveness 
of cancer cells. In return, fibroblasts secrete growth factors, including HGF, keratinocyte 
growth factor (KGF), and insulin-like growth factor (IGF) ‑1 and ‑2, which stimulate the 
proliferation of cancer cells. (22)

Additionally, CAFs induce the production of yes-associated protein (YAP), a protein 
with important roles in matrix stiffening, cancer cell invasion and angiogenesis. They also 
secrete proinflammatory cytokines that stimulate the nuclear factor-kappa B (NF‑κB) 
signaling pathway, subsequently promoting tumorigenesis. (3)

In aggravation, CAFs induce resistance of cancer cells to therapy. When compared 
with cancer cells, CAFs are indeed relatively genetically stable with a reduced probability of 
developing drug-resistance, thus representing as a potential therapeutic target with lower 
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chances for the development of chemoresistance. However, an increasing amount of data 
has suggested that fibroblasts have a protective role that allows cancer cells to evade 
therapy. For example, the overexpression of HGF in CAF has been reported to contribute to 
resistance to epidermal growth factor receptor ‑Tyrosine Kinase Inhibitors (EGFR-TKIs). (23)

MATERIALS AND METHODS
This investigation study was of the explorative and descriptive type and it was done 

in online databases such as PubMed, Elsevier and Web of Science through the Mendeley 
Software. The keywords in this research were: “Prostate cancer”, “Tumor microenvironment”, 
“Cancer-associated fibroblasts”; “Angiogenesis”, “Extracellular matrix”, “Extracellular 
Vesicles” and “Androgen Receptor”. 

The articles were analyzed accordingly to the inclusion and exclusion criteria. The 
included criteria were defined as papers in English, Scientific Articles, Review Articles, 
Clinical Trials and original research papers available in free full text. The exclusion criteria 
were established as unavailability of selected papers in free full text and papers.

CONCLUSION
The microenvironment aids tumorigenesis in cancer. Incoming studies and 

investigations confirm the necessary communication between cancer cells and stromal 
cells for prostate cancer development. An evident example of a key component in PC 
microenvironment is the presence of CAF’s that help in processes such as angiogenesis, 
invasiveness, metastasis and chemoresistance through the production of GF and cytokines, 
which can be induced by cancer cells. Identifying these cells, through the proteins that they 
express or secret, can be favorable in targeting new anticancer therapies and diagnostic 
and prognostic markers.
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