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Abstract

Review Article

IntRoductIon

Transgender and gender-variant individuals constitute 
approximately 0.3–0.5% of the world population, and the 
number of people recognising this community is constantly 
increasing.[1]

An incompatibility between gender allocation and sex 
demonstration is experienced by them.[2] The people allocated 
as male at birth are known as cis-male, and the ones recognise 
as female are known as transwomen.[3] Pharmaceutical therapy 
for the alignment of corporeal features with the accomplished 
gender may be opted for by transgender people. This involved 
gender-affirming surgery and gender-affirming hormone 
therapy. For transgender women, the antiandrogen incorporated 
with oestrogen constitutes hormonal therapy.[4] There may be 
probability and intricacies associated with the gender-affirming 
hormonal therapy such as blood clot formation in the veins and 
the maturation of sex steroid-associated malignancies,[4-6] but 
gender-affirming hormone therapy is normally contemplated 
by bilateral castration, frequently integrated with colpoplasty 
and the augmentation mammoplasty, which together constitute 
the gender-affirming surgical procedures.[5-7] Due to the 
occurrence of probable remarkable issues such as involuntary 

urination, prostatectomy is not performed in the course of 
gender-affirming surgery despite the prostate being biologically 
male viscera.[8] Hence, the possibility of prostatic ailment 
prevails even after the surgery in transgender women. The 
collusion of the androgen and the sex steroids in the origination 
and development of prostatic malignancies has led to various 
suppositions due to the biological province of prostate cells on 
androgen for operation and expansion.[8,9] Androgen deprivation 
therapy (ADT) is adapted for unhurried development of the 
ailment in the progressed or enhanced prostate cancer.[10] There 
is an absence of any relation between the internal level of serum 
testosterone and the occurrence of prostatic malignancies, 
exhibited by large meta-analyses. It also exhibits the relation 
with the incidence of prostatic malignancies in incompetent 
male with testosterone replacement therapy.[11] Cis-men 
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detected with progressive prostatic malignancy undergo 
androgen replacement therapy. The therapy is employed 
with different demonstrations such as to check sex impulse 
in individuals with critical paraphilias.[12] However, there are 
very less studies available about the treatment of androgen 
deprivation in the prevalence of prostate cancer.

The principal objective of this article was to study the 
prevalence of prostate cancer in transwomen undergoing 
hormone therapy such as ADT.

MateRIal and Methods

An extensive literature search was performed using online 
searches on transgender health, centring on the incidence, 
diagnosis, treatment and management of prostate cancer in 
transgender women. Original articles from 1975 to 2022 were 
searched using PubMed, Scopus, EMBASE, MedlinePlus, 
WebMD, Google Scholar, ScienceDirect, EMBASE, BioMed 
Central, Web of Science, Medscape, DOAJ and Cochrane 
databases.

Role of androgen in prostate cancer
ADT is crucial in effectively impeding the progression 
of cancerous prostate cells by reducing gene expression, 
simultaneous tumour regression and prostate-specific 
antigen (PSA) levels. This is because androgens are 
accountable for the survival of malignant prostate cells.[13] It 
could be contended that the prevalence of prostate cancer is 
not solely impacted by androgen deprivation but also by the 
utilisation of oestrogens. Oestrogens play a part in reducing 
androgens by inhibiting the hypothalamic–pituitary–gonadal 
axis and were first employed in the treatment of prostate 
cancer before luteinising hormone-releasing hormone agonists 
were introduced.[10] Nevertheless, some hypotheses propose 
that oestrogens may also have a stimulating effect on the 
development of prostate cancer.[11,12] The therapy of androgen 
deprivation has the capability to repress the majority of prostate 
cancers; however, certain high-risk prostate cancers gradually 
advance to castration-resistant prostate cancer (CRPC), which 
can thrive even when androgen levels are castrated. Metastatic 
CRPC presents androgen receptor (AR) as the most commonly 
anomalous gene.[13] The development of CRPC is based on 
several mechanisms:

Amplification of androgen receptor (AR) gene
One-way cells compensate for the loss of a crucial cellular 
pathway is by over-activating or expressing an integral protein 
within that pathway. In the context of prostate cancer and AR 
signalling, cancerous cells have been found to overexpress 
AR at both the mRNA and protein levels in vitro and in vivo 
models.[14-16] Research has revealed that nearly 25–30% of 
AIPCs exhibit AR genetic amplifications.[16] Such genetic 
amplifications have not been observed in cases where ADT 
was not administered, which further supports the notion that 
AR gene amplification is a typical by-product of hormone 
therapy. Increased AR expression at both the mRNA and 
protein levels has been demonstrated to make cancer cells 

more sensitive to lower-than-normal levels of androgens.[17] 
Although ADT can effectively reduce endogenous androgen 
production, it does not completely halt its production. Thus, 
even a small amount of androgens can activate the AR, 
theoretically speaking. With excessive AR expression via 
genetic amplification, even minute amounts of androgens 
can activate the protein, leading to downstream signalling. 
Notably, AR overexpression at the protein and mRNA levels 
has also been observed without AR gene amplifications, which 
suggests that other modes of AR regulation, such as epigenetic 
factors and miRNAs, may be involved.[18] Clinical studies have 
clearly shown that AR overexpression is a common occurrence 
during the development of AIPC. Therefore, therapies targeting 
the blocking of AR expression or signalling cascade could 
potentially be used for clinical purposes.

AR gene mutations
The incidence of AR mutations is quite limited in individuals 
having initial-stage tumours.[19] Nevertheless, in cases of 
androgen-independent prostate cancer, the incidence increases 
to 10–20% in advanced-stage or malignant tumours.[20] This 
reinforces the idea that AR mutations serve as a widespread 
mechanism that prostate cells can exploit to acquire 
androgen-independent features.

AR gene co‑regulators
Numerous proteins have been recorded as serving as 
co-regulators with AR.[21] Any alterations in the balance of 
these proteins can have a significant impact on the overall 
expression of AR-regulated genes. Some of the extensively 
researched coactivators of AR signalling are TIF2, GRIP1, 
SRC1 and a wide group referred to as AR-associated (ARA) 
proteins.[22,23] It was discovered by Gregory et al.[24] that levels 
of TIF2 and SCR1 were raised in AIPC samples that also had 
augmented AR expression. Conversely, NCoR and SMRT are 
two of the most common AR co-repressors.[25] These proteins 
are both capable of enlisting histone deacetylases, leading to 
chromatin condensation and reduced transcriptional activity.[25] 
During the development of AIPC, both of these corepressors 
have been shown to be downregulated, resulting in increased 
AR-mediated transcriptional activity.[26]

No reciprocation is elicited by the CRPC to the androgen 
ablation.[27-31] Demonstration of the PSA gene takes place 
during this stage,[29,30] and on selected repression of the AR, 
the PSA expression reduces and the generation of cells also 
reduces. This gives evidence of the generation and persistence 
of CRPC prostate malignant cells consistently through atypical 
AR invigoration.[29]

Effect of ADT in transgender women
There is a significant reduction probability of prostatic 
malignancies in transgender women acquiring ADT and 
oestrogen as compared with the extensive male population.[32] 
The outcomes promote the inference that there is an inhibitory 
consequence of ADT on the incorporation and growth of 
prostate cancer. Antiandrogen integrated with oestrogens 
is usually safe but may lead to complications such as 
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blood clot formation and growth of sex steroid-associated 
malignancies (e.g., breast cancer).[5] A study exhibits a fivefold 
reduction in the probability of prostatic malignancies in 
transgender women receiving hormonal therapy such as ADT 
as compared to a male population of similar age.[32] According 
to our study, transgender women receiving ADT require further 
research.

Investigational approach and treatment for prostate 
cancer in transgender women
The remedy for prostatic malignancies should be similar to 
the remedy for cis-men in transgender women who had not 
undergone gender-affirming surgery. The extent of the prostate 
decreases remarkably after GAHT.[33] The vaginoplasty is 
attainable followed by radiotherapy, radical prostatectomy or 
brachytherapy.

For transgender women who earlier endured GAS, focal 
therapy is a probable choice as it has the merit of decreased 
ramification in contrast to radical therapy choices.[34]

Comprehensively, there is no convenient choice for the remedy 
of confined prostatic malignancy in a patient. A recommended 
accession with asserted prostate cancer in a transgender woman 
is manifested in the flow diagram [Figure 1].[35,36]

conclusIon

The physical, psychological and social considerations involved 
in promoting health are crucial components of trans-health. 

All healthcare professionals should have knowledge of the 
healthcare needs of the transgender community. This research 
shows a significant fivefold decrease in prostate cancer in 
transwomen undergoing hormone therapy compared with the 
wider male population of the same age. This suggests that 
ADT has a suppressive effect on the initiation and growth 
of prostate cancer. Currently, abiraterone, cabazitaxel and 
enzalutamide are emerging as treatments, changing the way 
hormone-resistant cancers are treated. Therefore, transgender 
women should be aware of the possibility of developing 
prostate cancer despite lower levels of serum androgens.
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