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Abstract
Transgender people encounter unique health disparities in oncology. They face substantial barriers in accessing healthcare that 
are exaggerated by bias/discrimination from healthcare professionals and systems, and socio-economic marginalisation. This 
review explores the current landscape of cancer risk, screening and management in transgender individuals from a Spanish 
perspective. Nationwide data are lacking, but estimates from Madrid suggest that 22 per 100,000 individuals are transgender. 
The needs of the transgender individual for gender-affirming surgeries and gender-affirming hormone therapy may alter the 
individual’s oncological risk profile and likelihood of receiving appropriate screening, and when diagnosed with cancer may 
have to be balanced against treatment requirements (e.g., endocrine therapy for breast cancer). There remain unmet needs 
in the oncological care of the transgender patient. Concerted effort is required to address clinical research gaps, and reform 
healthcare education and policy, in order to develop inclusive clinical practices that enhance patient care and outcomes.
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Introduction

The term “transgender” describes people whose gender iden-
tity differs from the sex assigned to them at birth [1]. Recent 
estimates suggest that approximately 0.5% of the population 
of the United States of America (USA) identify as transgen-
der, but specific data for Spain remain scarce [1].

Transgender people constitute a medically underserved 
population that encounters unique health disparities, includ-
ing in the realm of oncology. Transgender individuals face 
substantial barriers in accessing healthcare, which are 

compounded by biases of healthcare professionals (HCPs) 
and a general lack of knowledge about best practices in 
transgender health [2, 3]. These barriers are influenced by 
socio-economic marginalisation, lack of health insurance 
and discrimination within the healthcare system [4, 5].

This review aims to explore the current landscape of can-
cer risk, screening and management in transgender popula-
tions, with a particular focus on the gaps in knowledge and 
healthcare provision in Spain. It seeks to delineate the spe-
cific oncological needs of transgender patients and to high-
light the necessary shifts in clinical practice and research to 
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accommodate these needs effectively. As such, the authors 
of this review represent both the specialities of oncology 
and endocrinology.

Methods

A systematic search of the PubMed, Google Scholar and 
Medline databases was conducted in April and in June 
2024, using the following search terms (and synonyms of 
them): “transgender”, “cancer”, “gender”, “gender identity”, 
“assigned male at birth”, “assigned female at birth”, “gen-
der-affirming hormone therapy”, “gender-affirming surgery”, 
“gender-inclusive”, “gender identity”, “gender-sensitive”, 
“risk factors”, “genetic variants”, “gene mutation”, “vagi-
noplasty”, “hysterectomy”, “neovagina”, “oophorectomy”, 
“orchiectomy”, “vaccinations”, “breast cancer’, “ovarian 
cancer”, “cervical cancer”, “endometrial cancer”, “prostate 
cancer”, “testicular cancer”, “anal cancer”, “rectal cancer”, 
“screening”, “guidelines”, “early detection”, “disparity”, 
“barriers”, “oncological challenges”, “access”, “outcomes”, 
“cancer care”, “experiences” and “Spain”. Articles identi-
fied from this search were evaluated for relevance and inclu-
sion in this review. Additional articles were identified from 
the bibliographies of included articles, and from additional 
PubMed searches that aimed to answer specific research 
questions. All types of articles published in English, pre-
dominantly in the previous 10 years were considered in this 
review.

The following guidelines were used: NCCN, American 
College of Radiology (ACR), World Professional Associa-
tion for Transgender Health (WPATH), American Asso-
ciation of Clinical Endocrinologists, American Society of 
Andrology, The American College of Obstetricians and 
Gynaecologists (ACOG), European Society for Pediatric 
Endocrinology, European Society of Endocrinology, Pedi-
atric Endocrine Society and Veterans Health Administration, 
Canadian Breast Screening Guidelines and Guidelines and 
Protocols for Comprehensive Primary Care for Trans Clients 
[5–15].

Definitions

Understanding the terminology related to transgender 
identities is crucial for HCPs to provide respectful and 
effective care (Table 1). “Transgender” is an umbrella 
term that refers to diversity in gender experience and is 
distinct from the term “transsexual”, which is now consid-
ered outdated [16]. An increasing number of transgender 
people identify themselves as non-binary [17, 18] and may 
request different medical and surgical treatments to those 

who do not identify as non-binary [19]; this may influence 
their oncological risk. This review does not discuss non-
binary individuals.

“Gender dysphoria” can influence a person’s decision 
to seek gender-affirming treatments [20]. Gender-affirming 
care (GAC) encompasses medical or surgical interventions 
intended to align an individual’s physical characteristics 
with their gender identity. This may include hormone 
therapy, chest/breast surgery, genital surgery and other 
therapies and procedures [21].

The terms “assigned male at birth” (AMAB) and 
“assigned female at birth” (AFAB) describe the sex assign-
ment given at birth (typically based on external anatomy), 
and are increasingly used in medical contexts to avoid con-
flating biological and gender identity [9]. Understanding 
and using correct terminology is a practical necessity for 
ensuring that all patients receive respectful, competent and 
culturally sensitive medical care.

Epidemiology of the transgender population

Transgender individuals, though a relatively small propor-
tion of the global population, represent a significant and 
expanding demographic with distinct healthcare needs. In 
the USA, recent estimates indicate that the transgender 
population includes approximately 1.6 million individu-
als [2, 4]. Of these, over 400,000 transgender individuals 
in the USA are likely to be diagnosed with cancer during 
their lifetimes [4].

Nationwide population estimates for transgender people 
in Spain are not available at present. However, two Span-
ish studies investigated demand for transgender-specific 
healthcare at the gender identity unit of public hospitals 
[16]. The Ramón y Cajal University Hospital study esti-
mated that the prevalence of transgender individuals in 
the Madrid region was 22.1 per 100,000 individuals: 31.2 
per 100,000 were transgender female (AMAB) and 12.9 
per 100,000 were transgender male (AFAB) [22]. The Dr 
Peset University Hospital study examined trends over time, 
observing that the annual number of referrals to one gen-
der clinic rose from 18 in 2012 to 189 in 2021, marking 
a 1050% increase [16]. This surge was most pronounced 
among adolescents and young adults, particularly those 
AFAB. In contrast, the assigned sex ratio among children, 
adults and older adults favoured individuals AMAB [16].

These trends reflect a significant shift in the socio-
demographic profile of individuals seeking gender-affirm-
ing care in Spain, indicating not only a rise in demand 
but also a diversification of the transgender population 
engaging with healthcare services.
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GAC and cancer risk

GAC encompasses a range of medical interventions aimed 
at aligning an individual’s physical appearance with their 

gender identity. It includes gender-affirming hormone 
therapy (GAHT) and gender-affirming surgery (GAS). It is 
essential for patients to engage in thorough consultations 
with HCPs to fully understand the implications of these 

Table 1   Definitions of key terms relating to transgender individuals

AFAB assigned female at birth, AMAB assigned male at birth, DSM- 5 Diagnostic and Statistical Manual of Mental Disorders, ICD International 
Statistical Classification of Diseases and Related Health Problems

Term Definition

Gender Gender is a social, cultural and psychological construct. It refers to the social roles, attributes and opportunities associ-
ated with being born with one set of genitalia or another. These attributes are learned in society and clearly vary 
according to geography, culture and religion, and are modifiable with time and social progress. Gender determines 
what is expected, valued, allowed and admitted in a woman or a man at any given moment. From an academic point 
of view, we can identify three components of gender: gender identity, gender expression and biological sex

Gender identity This conveys the personal sense of belonging to a gender. It divides people into men, women and non-binary people. 
It refers to the internal and individual experience of gender. The experience of gender is intimate and diverse. It 
answers the question, “Who am I?” Gender identity is self-determined and is not diagnosed by others

Gender expression External or social manifestation of gender identity. It refers to the social labels attached to being male or female. Gen-
der expression can be masculine, feminine, androgynous or variable. It can be represented by clothing, accessories, 
hairstyles, make-up and body language, etc. It is learned in society during upbringing. Gender identity and gender 
expression do not always coincide in a normative way

Biological sex The set of biological characteristics that define all human beings as male and female and give rise to a phenotype 
with a male or female appearance. Intersex variants exist in very low proportions. Biological sex is determined by 
chromosomes, hormones and internal and external sexual organs

Sexuality The way in which people experience and express themselves as sexed beings. It is the result of the interaction of bio-
logical, psychological, socio-economic, cultural, ethical, religious or spiritual factors

Sexual orientation The sexual preference or inclination that characterises the object of a person’s amorous or erotic desires
Transgender A person whose gender identity differs from that assigned at birth, based on the appearance of their external genitalia 

and on their educated gender
Cisgender A person whose gender identity matches that assigned at birth
Trans An umbrella term or expression that reflects the different sexogenic realities or sexogenic diversities, and aims to 

cover heterogeneity in the conception of each person’s body, identity and experiences, which go beyond learned 
social norms and stereotypes. It is intended to be an inclusive term and is increasingly being used in the literature. It 
includes people both with and without gender-affirming medical treatment

Transsexuality A former ICD- 10 term indicating a mismatch between the biological sex defined by the genitalia assigned at birth and 
the person’s gender identity. It is no longer in use

Transsexual This term was used to denote a person who feels that they were born with a physical sex not in accordance with their 
gender identity. It was also used to define a person who presents physical changes due to hormonal or surgical treat-
ment or who is about to start them. It is no longer in use because it focuses on anatomical aspects

Gender identity disorder A pathologising term that should not be used. It should not be used because it stigmatises the individual, and has been 
removed from all guidelines and catalogues

Gender Dysphoria Clinically significant distress or “discomfort” caused by a mismatch between sex assigned at birth and gender felt. 
Gender dysphoria is recognised as a pathology in the American Psychiatric Association’s DSM- 5, although not 
every transgender person has dysphoria. In the current literature, the term gender dysphoria refers to a spectrum of 
symptoms (if present) and is not a diagnostic term

Trans woman Female in identity. Refers to the “male to female” of Anglo-Saxon literature
Trans man Male in identity. Refers to the “female to male” of Anglo-Saxon literature
Non-binary genders These are different ways of feeling, living and expressing identities that go beyond stereotypes and labels. They seek to 

go beyond the male–female binomial
AMAB Non-binary person assigned male at birth
AFAB Non-binary person assigned female at birth
Transition Process of adapting physical and/or social and/or administrative characteristics to those of their gender identity. It can 

also be the moment when a transgender person presents him/herself in society according to his/her gender identity. 
There are different transitions, different speeds of transition and different ways of experiencing it. It is a personal 
choice for each person to choose the type of transition

Cispassing The desire of a transgender individual to acquire all the external somatic social characteristics of the persons with 
whose identity they identify, resorting to all necessary medical/surgical procedures
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treatments, particularly regarding long-term health impacts 
such as fertility and cancer risk.

GAHT plays a pivotal role in the physical transforma-
tion process and requires a comprehensive physical, psy-
chological and sociological assessment prior to initiation. 
Feminising hormone therapy typically includes oestradiol 
and androgen blockers, while masculinising therapy relies 
on testosterone (Table 2). In addition, gestagens (progester-
one and derivatives) are used in transgender men to induce 
amenorrhea, provide contraception and manage chronic 
pelvic pain. Gestagens are also used in transgender women 
to achieve adequate breast development, where this proves 
insufficient with oestrogen only. For younger transgender 
individuals in prepubertal stages (Tanner stages II/III), gon-
adotropin hormone-releasing hormone (GnRH) analogues 
may be used to block puberty that is incongruent with the 
individual’s gender identity.

Because GAHTs are used off-label, it is crucial to inform 
the patient about their adverse effects, most notably their 
possible effects on fertility. An important aspect of patient 
care (frequently overlooked, particularly among transition-
ing adolescents) when considering GAHT is to discuss the 
possibility of fertility preservation prior to initiating therapy 
[23].

GAS encompasses a variety of procedures tailored to 
the needs of transgender individuals. Feminising surgeries 

can include facial feminisation, voice and thyroid cartilage 
modification, mammoplasty, vaginoplasty or coloplasty and 
orchiectomy. Masculinising surgeries may involve thoracic 
masculinisation, hysterectomy, oophorectomy, metoidi-
oplasty and phalloplasty. It is important to take into account 
the change in oncological risk due to the different surgeries 
a patient may have undergone [24].

Since GAC results in significant changes, patients may 
require extensive consultations with treating physicians. 
However, research suggests that only a small fraction of 
transgender patients with cancer adequately discuss treat-
ment plans with their physicians, such as the impact of radi-
otherapy on the results of previous gender-affirming breast 
augmentations or decisions around prophylactic mastecto-
mies during oncological surgeries [1].

Cancer risk in transgender people

Transgender individuals frequently encounter barriers to 
cancer prevention and screening (see ‘Screening and Diag-
nostic Challenges’ below) and face significant challenges in 
accessing and receiving timely, quality cancer care [20]. As 
such, they are considered to be at a potentially higher risk 
of cancer compared with the general population. Lifestyle 
and environmental risk factors, and risk factors associated 

Table 2   Most commonly used 
gender-affirming hormone 
therapy drugs in Spain [71]

Adapted with permission from Pérez López [71]. https://​doi.​org/​10.​1016/j.​endien.​2022.​11.​007
a  Available in Spain in gel, patch or spray formulations
b  Available in Spain in a gel formulation
c  Progestogens may also be taken as contraceptive
GAHT gender-affirming hormone therapy, GnRH gonadotropin releasing hormone

Type of agent Mechanism of action/active principle Active drug

Antiandrogens GnRH analogues Triptorelin
Progestogens Cyproterone acetate

Dienogest
Drospirenone
Nomegestrol acetate

Testosterone receptor antagonists Spironolactone
5α-reductase inhibitors Finasteride

Dutasteride
Feminising preparations Oestrogens Micronised oestradiol

Oestradiol valerate
Oestradiol hemihydratea

Progesterone Micronised progesterone
Masculinising preparations Testosterone Testosterone cypionate

Testosterone undecanoate
Testosteroneb

Preparations to stop menstruationc Progestogens Norethisterone
Medroxyprogesterone acetate
Micronised progesterone
Etonogestrel
Levonorgestrel

https://doi.org/10.1016/j.endien.2022.11.007
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with GAC all contribute to the oncogenic risk in transgender 
people.

Lifestyle and environmental cancer risk factors

Transgender individuals have traditionally faced unique life-
style risk factors that can significantly influence their overall 
cancer risk [4]. Human papillomavirus (HPV) is recognised 
as the most common sexually transmitted infection glob-
ally, with certain serotypes posing high carcinogenic risks. 
Approximately 5% of all cancers worldwide, including those 
of the oropharynx, anus, penis, vagina, cervix and vulva, are 
attributed to HPV [24]. The burden of HPV and its onco-
genic potential is of particular concern within transgender 
communities, where prevalence rates are high, particularly 
in populations such as transgender sex workers or those 
from developing countries. A study in the USA reported an 
HPV prevalence rate among HPV-unvaccinated transgender 
women of 88.6% (from anal specimens) and 9.1% (from oral 
specimens) [25]. Data available from Brazil, also for HPV-
unvaccinated transgender women, reported a prevalence 
rate of 77.9% (from anal specimens) [26]. Additionally, 
the intersection of HPV prevalence and HIV status further 
complicates the oncogenic risk, as illustrated in this study, 
where significantly more transgender women who were HIV-
positive had high-risk HPV serotypes than those who were 
HIV-negative (75.4% vs 48.7%; P < 0.001) [26]. These fig-
ures highlight the urgent need for targeted population-based 
studies to better understand and address this health concern 
[1].

The surgical construction of a neovagina, particularly by 
using heterotopic penile skin in transgender women, pre-
sents specific risks for HPV exposure and subsequent can-
cer development [27, 28]. The penile skin, repurposed dur-
ing vaginoplasty, may carry a higher susceptibility to HPV 
infections, potentially leading to squamous cell carcinoma. 
A study examining neovaginal swabs from transgender 
women post-vaginoplasty found that 20% of sexually active 
participants tested positive for high-risk HPV, underscoring 
the oncogenic risk associated with the surgical site [24].

The prevalence of HIV among the transgender population 
is disproportionately high, reflecting the significant health 
disparities this community faces. A systematic review of 
88 studies conducted in the USA found that the laboratory-
confirmed HIV infection rates among transgender individu-
als were 9.2%, while self-reported rates were significantly 
higher at 16.1% [29]. Transgender women had a much higher 
rate of HIV infection (14.1%) compared with transgender 
men (3.2%).

Substance abuse represents a significant health challenge 
within the transgender community, characterised by higher 
prevalence rates and associated risks, including cancer risk, 
compared with the general population. Research indicates 

that the prevalence of tobacco use, alcohol consumption and 
illicit drug use among transgender people is higher than in 
the general population [30, 31]. For instance, Fredriksen-
Goldsen and colleagues found that 15% of transgender indi-
viduals over 50 years of age in the USA use tobacco—higher 
than the 9% observed in the non-transgender population 
[31]. Similarly, a systematic review found that rates of heavy 
episodic drinking (“binge drinking”) and the use of illicit 
substances such as cocaine and amphetamines were notably 
higher among transgender than cisgender populations [30]. 
Neither of these studies reported cancer incidence, however, 
it is well established that tobacco use and alcohol abuse are 
leading contributors to various cancers. HCPs should coun-
sel transgender and gender-diverse individuals on the risks 
associated with tobacco use and to advocate for tobacco/
nicotine abstinence, particularly prior to undergoing gender-
affirming surgeries [21].

Screening and diagnostic challenges

Transgender people often face significant barriers when 
accessing cancer screening programs (such as those for cer-
vical and BC), resulting in lower adherence to these essential 
programs, and consequently, diagnosis at later stages and 
poorer prognoses [5, 20, 45]. Lower rates of screening for 
BC and cervical cancer compared with cisgender individu-
als [11, 47, 48] and the general population [49] have been 
observed. Transgender patients are also less likely to receive 
cancer treatment [45] and thus experience worse outcomes 
[45, 50]. For example, transgender patients with BC experi-
ence a threefold higher BC recurrence rate than cisgender 
heterosexual individuals [50]; survival rates post-diagnosis 
are poorer for transgender individuals, especially for can-
cers such as non-Hodgkin lymphoma, prostate and bladder 
cancers [45].

Differences in screening rates may be explained, at least 
in part, by the processes used in screening programs. In 
Italy, for instance, population-based screening invitations 
are often sent on the basis of biological sex at birth, lead-
ing to exclusion of transgender individuals after legal gen-
der reassignment [20]. Although there is no reference to 
transgender people in the Spanish national guidelines, some 
regional guidelines do provide guidance for the healthcare 
of transgender individuals [51–53], e.g., there is a recom-
mendation for transgender men to follow the same recom-
mendations as cisgender women for breast and cervical 
cancer screening [52]. We recommend that, in an effort to 
improve early detection and increase screening rates among 
transgender populations, healthcare systems must adopt 
more inclusive and gender-sensitive policies and training 
programs that address and mitigate these disparities. This 
includes ensuring that screening recommendations are 
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conducted based on the presence of specific organs rather 
than assumed gender norms [54]. All screening should be 
tailored to the individual’s specific medical history and ana-
tomical considerations. We advise that HCPs must engage in 
open, informed discussions with transgender patients about 
the risks and benefits of cancer screenings, and consider the 
emotional and psychological comfort of their patients during 
these screenings.

Due to limited data on the health status and outcomes of 
transgender people with cancer, there are no standardised 
global guidelines on cancer screening in this patient group. 
Recommendations on cancer screening are available from 
expert opinion and reviews of the available scientific litera-
ture [10, 55–57], as well as from various academic associa-
tions (e.g., the NCCN [6], the ACR [58], and the WPATH 
[21]. Important considerations for screening in relation to 
selected cancers are described below.

Breast cancer

BC screening recommendations are generally based on the 
sex assigned at birth, risk factors (e.g., family history, patho-
genic genetic variants) and GAHT [6, 21, 57, 58]. Although 
strict adherence to screening programs is warranted, clini-
cal advice regarding screening should be individualised for 
transgender individuals based on characteristics of the GAS 
or risk-reducing surgery.

WPATH recommend that transgender men who have not 
had gender-affirming chest surgery should participate in BC 
screening programs developed for cisgender women [21]. 
The ACR do not recommend breast screening for transgen-
der men who have undergone bilateral mastectomy because, 
based on data from BC risk reduction in high-risk cisgender 
women, the risk of BC is thought to be significantly reduced 
[58]. However, annual chest wall examinations are recom-
mended to monitor for any changes [8]. WPATH acknowl-
edge that the risk of BC is not entirely eliminated in these 
individuals, but screening is advised only among those who 
have a family history of BC or who are identified as BRCA​ 
gene mutation carriers [21]. The recent US Preventive Ser-
vices Task Force recommendations on screening do not dis-
criminate between transgender men with or without intact 
breasts, but include all persons AFAB in their recommenda-
tion to undergo 2-yearly screening mammography between 
the ages of 40 and 74 years in individuals at average risk 
[57].

WPATH recommends that transgender women who have 
received oestrogen GAHT should be screened as per guide-
lines for cisgender women, taking dosage, treatment duration 
and age, into account [21]. ACR guidance for transgender 
women depends on hormone use, age and risk-level; in indi-
viduals with past or current hormone use of ≥ 5 years’ dura-
tion, mammography/digital breast tomosynthesis screening 

may be considered in those aged ≥ 40 years and at average 
risk, and is recommended for those aged 25–30 years and 
at high-risk [58]. High-risk factors include personal or fam-
ily BC history, chest irradiation between the ages of 10–30 
years, untested individuals with a first-degree relative with 
genetic risk and those with a genetic predisposition to BC 
[58].

In transgender individuals carrying pathogenic genetic 
variants predisposing to familial cancer, decisions on screen-
ing should follow clinical practice guidelines that provide 
specific guidance on the particular variant(s) carried (e.g., 
the NCCN Guidelines) [6]. In these individuals, GAS might 
be modified and risk-reduction surgery included after indi-
vidual discussion (Fig. 1).

Cervical cancer

The 8th edition on standards of care from the WPATH rec-
ommends cervical cancer screening be provided for individ-
uals with a cervix according to age-based regional practices 
and guidelines [21]. Spanish guidelines recommend regular 
cervical cancer screening between the ages of 25 and 65 
years, either using Papanicolaou (pap) smears every 3 years 
or HPV testing every 5 years [52]. Importantly, testoster-
one therapy may influence the outcome of pap smears and 
HCPs should be aware of this [59, 60]. There is the poten-
tial for benign morphologic alterations to be misinterpreted 
as abnormalities: for example, severe atrophic changes for 
squamous dysplasia, transitional cell metaplasia for high-
grade dysplasia in a lesion and inflammatory changes 
[61]. HCPs should be aware that such mis-categorisations 
are likely to have significant clinical implications in the 
transgender population [61].

If the cervix has been removed and there is no history of 
cervical cancer in transgender males, cervical cancer screen-
ing is unnecessary. It is recommended that transmasculine 
patients > 21 years undergo an annual pap smear if the cer-
vix is present and transgender women with a neovagina do 
not require cervical cancer screening [10].

Prostate cancer

It cannot be assumed that the risk of PC is entirely elimi-
nated by anti-androgen treatment in transgender women 
[40]. The role of screening for PC in transgender women 
is not well established, and notably, evidence for prostate 
screening excludes data from transgender women [62]. 
Prostate screening is less frequently utilised by transgender 
women due to a combination of medical, psychological and 
social barriers, including insufficient awareness among both 
patients and HCPs about the risks and necessary preventive 
measures against PC in transgender women [63].
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WPATH do not currently include specific recommenda-
tions regarding PC screening in transgender women [21], but 
others have suggested that the same screening guidelines for 
PC be followed for transgender women as for cisgender men 
[10]. Given the lower incidence of PC but worse prognosis 
in transgender women, they should be offered an individual-
ised decision-making process around regular screening such 
as prostate-specific antigen (PSA) testing [64]. Screening 
guidelines advise that individuals aged 40–50 years with 
a family history of PC or other high-risk features should 
undergo annual PSA testing, those without such risk fea-
tures should undergo an annual PSA test between the ages 
of 50 and 75 years, and screening is optional in those older 
than 75 years (depending on life expectancy) [10]. The PSA 
upper limit of normal in patients with a prostate receiving 
GAHT is considered to be 1 ng/mL [10]. It is also essential 
to discuss with transgender women the long-term benefits 
of PSA screening and digital rectal exams [64].

Recommendations for improving 
oncological care for transgender patients

HCPs must develop a deeper understanding of the unique 
needs and barriers faced by this population, and act to 
address these needs and assist in reducing these barriers. 
Inequities exist not only in healthcare delivery but also 
in clinical research [4, 65]. An in-depth review of recom-
mendations to improve cancer care and research for the 
transgender community is beyond the scope of this article 
but selected issues are highlighted in Table 3.

Transgender individuals and other gender minorities are 
deeply under-represented in pivotal BC treatment trials 
[66]. Enhancing the participation of transgender individu-
als in cancer clinical trials is crucial. This requires changes 
to clinical trial protocols, such as the use of gender-inclu-
sive language and the avoidance of applying exclusion cri-
teria such as HIV infection and the use of GAHT, unless 
these are scientifically justified [20]. Additionally, inclu-
sion of gender identity measures in population-based sur-
veys is needed to expand understanding of the healthcare 
needs and experiences of transgender individuals [67]. 
There remains a significant gap in the collection of sexual 
orientation and gender identity data, which is critical for 
tailoring cancer care and improving treatment outcomes 
[20]. As such, HCPs should be trained and supported to 
collect these data effectively.

The Assisi recommendations by the Italian Associa-
tion of Medical Oncology highlight the urgent need for 
comprehensive policies that integrate a gender-sensitive 
approach into oncological care [20]. For example, a 
transgender patient’s sense of comfort and safety in clini-
cal settings could be improved by establishing gender-
neutral labelling of services or clinics and other settings, 
and by using preferred names/pronouns/adjectives when 
addressing transgender individuals and when entering 
data in medical records [20, 65]. Trauma-informed care 
approaches are essential, particularly for individuals who 
have experienced violence, to minimise re-traumatisa-
tion during clinical procedures [4]. Offering less inva-
sive options, such as self-administered pap smear tests, 
could significantly reduce barriers for cancer screening. 

Fig. 1   Different surgery recommendations for individuals undergo-
ing gender-affirming surgery according to the presence of different 
mutations that confer cancer risk [38]. * No clear benefit of bilateral 
salpingoophorectomy in PMS2 pathogenic variant carriers and lower 
benefit in MSH6 pathogenic variant carriers. ATM ataxia-telangiecta-

sia mutated, BRCA​ BReast CAncer gene, BRIP1 BRCA1-interacting 
protein 1, CHEK2 checkpoint kinase 2, GAS gender affirming sur-
gery, PALB2 Partner and localizer of BRCA2, RAD51D RAD51 Par-
alog D
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Additional actions are needed to make participation in 
clinical trials more inclusive [4].

Current cancer screening guidelines are largely based 
on data derived from the cisgender population, which may 
not be entirely applicable to transgender individuals [20]. 
Developing guidelines that consider the specific needs and 
risks associated with transgender patients is imperative. In 
addition, further research efforts should explore the relation-
ship between GAHT and cancer risk, as current evidence 
is inconclusive, despite some studies suggesting a potential 
increase in risk [20]. Educating transgender individuals, 
especially youth, about preventive measures and modifiable 
cancer risk-reducing factors such as tobacco and alcohol use, 
and the importance of vaccinations against HPV and hepa-
titis B, is vital [20].

Significant gaps remain in the existing literature, particu-
larly concerning the psychosocial aspects of cancer care for 
transgender patients [68]. Future research should focus on 
addressing these gaps to provide a holistic approach that 
supports the well-being of transgender individuals.

Finally, in transgender patients diagnosed with cancer 
(particularly BC), the coordination of GAC and cancer 
treatment must be considered carefully. Endocrine-based 
treatment of hormone-receptor positive BC in transgender 
patients may interfere with GAHT; however, there is a lack 
of clear evidence about this issue [69], and the impact of 
GAHT on BC prognosis is largely unknown. Ideally, cancer 
treatments should be individualised to meet both the medi-
cal and gender-affirming needs of the patient, and to balance 
the risk and benefits of combining GAHT with endocrine-
based cancer treatments [69]. As such, treatment decisions 

should be made according to patient preference and risk 
of disease progression; either combining GAHT with BC 
endocrine treatment or interrupting GAHT to avoid the pro-
tumour effects of oestrogens or testosterone. In transgender 
women receiving oestrogens, aromatase inhibitors would not 
be effective [69]; discontinuation of oestrogens should be 
considered in transgender women receiving cancer-directed 
endocrine treatment [70]. In transgender men receiving 
testosterone, aromatase inhibitors might block testosterone 
effects [69].

Conclusions

This review highlights the significant oncological challenges 
and disparities faced by transgender individuals, underscor-
ing the urgent need for tailored healthcare protocols that 
address their unique needs. An integrated approach to care, 
encompassing both GAC and vigilant cancer management, 
is essential.

To bridge the current gaps in knowledge and practice, 
concerted efforts in research, education and policy reform 
are necessary to ensure that transgender individuals receive 
equitable and effective cancer care. Future directions should 
focus on expanding accessible, transgender-specific health 
data, improving HCP education on transgender health issues 
and developing inclusive clinical practices that enhance 
patient care and outcomes.

Acknowledgements  We would like to thank Georgii Filatov who wrote 
the outline of this manuscript on behalf of Springer Healthcare, and 

Table 3   Summary of key recommendations for improving cancer care in transgender individuals [20, 21, 65]

GAHT gender-affirming hormone therapy, HCPs healthcare professionals

Cancer research and data
 Increase the participation of transgender individuals in cancer clinical trials
 Include gender identity measures in population-based studies
 Include the routine collection of gender identity data by HCPs
 Research should focus on the holistic care of patients, including their psychosocial needs

Healthcare processes, systems and institutions
 Policies should promote inclusive cancer care, from terminology used in clinical care encounters and medical records, to the labelling and use 

of clinics and rooms
 Screening guidelines should acknowledge and address the specific needs and risks of transgender individuals
 HCPs and personnel should receive cultural awareness training in relation to transgender individuals
 Cancer healthcare clinicians should receive education and training about transgender health issues

Clinical practice
 Use an individual’s preferred names/pronouns/adjectives in clinical encounters and record keeping, in a consistent manner
 Primary care practitioners should maintain up-to-date medical records relating to organs present, gonadal surgical history and hormone use
 Offer procedures that avoid retraumatising individuals, where possible
 Individualise treatment approaches, particularly when cancer treatment needs to be considered in the context of the needs of the patient relating 

to GAHT
 Provide support for the individual’s psychological needs



3857Clinical and Translational Oncology (2025) 27:3849–3859	

Tracy Harrison of Springer Healthcare, who provided medical writing 
assistance on the first draft of this manuscript. This medical writing 
assistance was funded by the Spanish Society of Medical Oncology 
(SEOM) with an unrestricted grant from Organon.

Author contributions  All the authors performed the literature search 
and data analyses, drafted and critically revised and approved the final 
version of the manuscript.

Funding  Open Access funding provided thanks to the CRUE-CSIC 
agreement with Springer Nature. The medical writing assistance was 
supported by Organon, who did not influence any aspect of the study 
design, data collection, analysis or interpretation, or the decision to 
submit the manuscript for publication.

Data availability  Data sharing is not applicable to this article as no 
datasets were generated or analysed during the current study.

Declarations 

Conflicts of interest  Francisco Ayala de la Peña has received hono-
raria from or acted in an advisory role for Novartis and Seagen, re-
ceived funding for educational or research programmes from Daiichi 
Sankyo, and travel/accommodation expenses from Roche, Pfizer, 
Novartis, Gilead and Daiichi Sankyo. Oscar Juan-Vidal has received 
honoraria from or acted in an advisory role for Bristol-Myers Squibb, 
Roche/Genentech, AstraZeneca, Pfizer, Eli Lilly, Takeda, Janssen and 
Novartis, and travel/accommodation expenses from Takeda, Astra-
Zeneca, Roche/Genentech, Pfizer, Merck Sharp & Dohme and Roche/
Genentech. David Martínez-Ramos, Marcelino Gómez-Balaguer, 
Maria Miguélez, David Páez, Virginia Arrazubi and Carmen Hinojo 
González have no conflicts of interest.

Research involving human participants and/or animals and Informed 
consent  Ethical approval and/or obtaining informed consent is not 
applicable to this review article, as the research did not involve the 
generation or analysis of new databased on human participants and/
or animals.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Burns ZT, Bitterman DS, Perni S, Boyle PJ, Guss CE, Haas-Kogan 
DA, et al. Clinical characteristics, experiences, and outcomes of 
transgender patients with cancer. JAMA Oncol. 2021;7: e205671. 
https://​doi.​org/​10.​1001/​jamao​ncol.​2020.​5671.

	 2.	 ACOG Committee on Gynecologic Practice, ACOG Committee 
on Health Care for Underserved Women, Cronin B, Stockdale 
CK. Health care for transgender and gender diverse individu-
als: ACOG committee opinion, number 823. Obstet Gynecol. 

2021;137:e75–88. https://​doi.​org/​10.​1097/​aog.​00000​00000​
004294.

	 3.	 Banerjee SC, Walters CB, Staley JM, Alexander K, Parker PA. 
Knowledge, beliefs, and communication behavior of oncology 
health-care providers (HCPs) regarding lesbian, gay, bisexual, 
and transgender (LGBT) patient health care. J Health Commun. 
2018;23:329–39. https://​doi.​org/​10.​1080/​10810​730.​2018.​14435​
27.

	 4.	 Alpert AB, Brewer JR, Adams S, Rivers L, Orta S, Blosnich 
JR, et al. Addressing barriers to clinical trial participation for 
transgender people with cancer to improve access and generate 
data. J Clin Oncol. 2023;41:1825–9. https://​doi.​org/​10.​1200/​jco.​
22.​01174.

	 5.	 Bazzi AR, Whorms DS, King DS, Potter J. Adherence to mam-
mography screening guidelines among transgender persons and 
sexual minority women. Am J Public Health. 2015;105:2356–8. 
https://​doi.​org/​10.​2105/​ajph.​2015.​302851.

	 6.	 Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for genetic/
familial high-risk assessment: breast, ovarian, pancreatic, and 
prostate V.2.2025. © National Comprehensive Cancer Network, 
Inc. 2024. All rights reserved. Accessed November 7, 2024. To 
view the most recent and complete version of the guideline, 
go online to NCCN.org. NCCN makes no warranties of any 
kind whatsoever regarding their content, use or application and 
disclaims any responsibility for their application or use in any 
way.

	 7.	 Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for genetic/famil-
ial high-risk assessment: colorectal, endometrial, and gastric 
V.3.2024. © National Comprehensive Cancer Network, Inc. 
2024. All rights reserved. Accessed October 31, 2024. To view 
the most recent and complete version of the guideline, go online 
to NCCN.org.

	 8.	 Feldman JL, Goldberg J. Transgender primary medical care: 
suggested guidelines for clinicians in British Columbia https://​
www.​rainb​owhea​lthon​tario.​ca/​wp-​conte​nt/​uploa​ds/​2009/​05/​
Guide​lines-​prima​rycare.​pdf; 2006. Accessed 30 September 
2024.

	 9.	 Hembree WC, Cohen-Kettenis PT, Gooren L, Hannema SE, 
Meyer WJ, Murad MH, et al. Endocrine treatment of gender-dys-
phoric/gender-incongruent persons: an Endocrine Society Clinical 
Practice Guideline. Endocr Pract. 2017;23:1437. https://​doi.​org/​
10.​4158/​1934-​2403-​23.​12.​1437.

	10.	 Sterling J, Garcia MM. Cancer screening in the transgender popu-
lation: a review of current guidelines, best practices, and a pro-
posed care model. Transl Androl Urol. 2020;9:2771–85. https://​
doi.​org/​10.​21037/​tau-​20-​954.

	11.	 Luehmann N, Ascha M, Chwa E, Hackenberger P, Termanini K, 
Benning C, et al. A single-center study of adherence to breast 
cancer screening mammography guidelines by transgender and 
non-binary patients. Ann Surg Oncol. 2022;29:1707–17. https://​
doi.​org/​10.​1245/​s10434-​021-​10932-z.

	12.	 Daly MB, Pal T, Maxwell KN, Churpek J, Kohlmann W, AlHilli 
Z, et al. NCCN Guidelines® Insights: genetic/familial high-risk 
assessment: breast, ovarian, and pancreatic, version 2.2024. J Natl 
Compr Canc Netw. 2023;21:1000–10. https://​doi.​org/​10.​6004/​
jnccn.​2023.​0051.

	13.	 Yong-Hing CJ, Gordon PB, Appavoo S, Fitzgerald SR, Seely JM. 
Addressing misinformation about the canadian breast screening 
guidelines. Can Assoc Radiol J. 2023;74:388–97. https://​doi.​org/​
10.​1177/​08465​37122​11207​98.

	14.	 Jasuja GK, Wolfe HL, Reisman JI, Vimalananda VG, Rao SR, 
Blosnich JR, et al. Clinicians in the Veterans Health Adminis-
tration initiate gender-affirming hormone therapy in concord-
ance with clinical guideline recommendations. Front Endocrinol 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/jamaoncol.2020.5671
https://doi.org/10.1097/aog.0000000000004294
https://doi.org/10.1097/aog.0000000000004294
https://doi.org/10.1080/10810730.2018.1443527
https://doi.org/10.1080/10810730.2018.1443527
https://doi.org/10.1200/jco.22.01174
https://doi.org/10.1200/jco.22.01174
https://doi.org/10.2105/ajph.2015.302851
https://www.rainbowhealthontario.ca/wp-content/uploads/2009/05/Guidelines-primarycare.pdf
https://www.rainbowhealthontario.ca/wp-content/uploads/2009/05/Guidelines-primarycare.pdf
https://www.rainbowhealthontario.ca/wp-content/uploads/2009/05/Guidelines-primarycare.pdf
https://doi.org/10.4158/1934-2403-23.12.1437
https://doi.org/10.4158/1934-2403-23.12.1437
https://doi.org/10.21037/tau-20-954
https://doi.org/10.21037/tau-20-954
https://doi.org/10.1245/s10434-021-10932-z
https://doi.org/10.1245/s10434-021-10932-z
https://doi.org/10.6004/jnccn.2023.0051
https://doi.org/10.6004/jnccn.2023.0051
https://doi.org/10.1177/08465371221120798
https://doi.org/10.1177/08465371221120798


3858	 Clinical and Translational Oncology (2025) 27:3849–3859

(Lausanne). 2024;15:1086158. https://​doi.​org/​10.​3389/​fendo.​
2024.​10861​58.

	15.	 National Comprehensive Care Network® (NCCN®). NCCN 
Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 
prostate cancer early detection. Version 2.2024—March 6, 2024, 
https://​www.​nccn.​org/​profe​ssion​als/​physi​cian_​gls/​pdf/​prost​ate_​
detec​tion.​pdf; 2024. Accessed 18 June 2024.

	16.	 Expósito-Campos P, Gómez-Balaguer M, Hurtado-Murillo F, 
Morillas-Ariño C. Evolution and trends in referrals to a specialist 
gender identity unit in Spain over 10 years (2012–2021). J Sex 
Med. 2023;20:377–87. https://​doi.​org/​10.​1093/​jsxmed/​qdac0​34.

	17.	 Cheung AS, Leemaqz SY, Wong JWP, Chew D, Ooi O, Cundill 
P, et al. Non-binary and binary gender identity in Australian trans 
and gender diverse individuals. Arch Sex Behav. 2020;49:2673–
81. https://​doi.​org/​10.​1007/​s10508-​020-​01689-9.

	18.	 Schudson ZC, Morgenroth T. Non-binary gender/sex identities. 
Curr Opin Psychol. 2022;48:101499. https://​doi.​org/​10.​1016/j.​
copsyc.​2022.​101499.

	19.	 Cocchetti C, Ristori J, Romani A, Maggi M, Fisher AD. Hor-
monal treatment strategies tailored to non-binary transgender 
individuals. J Clin Med. 2020;9:1609. https://​doi.​org/​10.​3390/​
jcm90​61609.

	20.	 Leone AG, Casolino R, Trapani D, Miceli R, Massagrande M, 
Morano F, et al. Position paper of the Italian association of 
medical oncology on health disparities among transgender and 
gender-diverse people: the Assisi recommendations. EClinical-
Medicine. 2023;65: 102277. https://​doi.​org/​10.​1016/j.​eclinm.​
2023.​102277.

	21.	 Coleman E, Radix AE, Bouman WP, Brown GR, de Vries ALC, 
Deutsch MB, et al. Standards of care for the health of transgen-
der and gender diverse people, version 8. Int J Transgend Health. 
2022;23:S1-s259. https://​doi.​org/​10.​1080/​26895​269.​2022.​21006​
44.

	22.	 Becerra-Fernández A, Rodríguez-Molina JM, Asenjo-Araque N, 
Lucio-Pérez MJ, Cuchí-Alfaro M, García-Camba E, et al. Preva-
lence, incidence, and sex ratio of transsexualism in the autono-
mous region of Madrid (Spain) according to healthcare demand. 
Arch Sex Behav. 2017;46:1307–12. https://​doi.​org/​10.​1007/​
s10508-​017-​0955-z.

	23.	 Mayhew AC, Gomez-Lobo V. Fertility options for the transgen-
der and gender nonbinary patient. J Clin Endocrinol Metab. 
2020;105:3335–45. https://​doi.​org/​10.​1210/​clinem/​dgaa5​29.

	24.	 Braun H, Nash R, Tangpricha V, Brockman J, Ward K, Goodman 
M. Cancer in transgender people: evidence and methodological 
considerations. Epidemiol Rev. 2017;39:93–107. https://​doi.​org/​
10.​1093/​epirev/​mxw003.

	25.	 Singh V, Gratzer B, Gorbach PM, Crosby RA, Panicker G, Steinau 
M, et al. Transgender women have higher human papillomavi-
rus prevalence than men who have sex with men-two U.S. cities, 
2012–2014. Sex Transm Dis. 2019;46:657–62. https://​doi.​org/​10.​
1097/​olq.​00000​00000​001051.

	26.	 Jalil EM, Wilson EC, Monteiro L, de Velasque LS, Ferreira ACG, 
Nazer SC, et al. High prevalence of anal high-risk HPV infection 
among transwomen: estimates from a Brazilian RDS study. J Int 
AIDS Soc. 2021;24: e25691. https://​doi.​org/​10.​1002/​jia2.​25691.

	27.	 van der Sluis WB, Buncamper ME, Bouman MB, Elfering L, Özer 
M, Bogaarts M, et al. Prevalence of neovaginal high-risk human 
papillomavirus among transgender women in the Netherlands. Sex 
Transm Dis. 2016;43:503–5. https://​doi.​org/​10.​1097/​olq.​00000​
00000​000476.

	28.	 Fernández-Ruiz M, Pantoja-Garrido M, Frías-Sánchez Z, Rod-
ríguez-Jiménez I, Aguilar-Martín MDV. Epidermoid carcinoma in 
the neovagina of a patient with Mayer-Rokitansky-Küster-Hauser 
syndrome. Case report and literature review. Rev Colomb Obstet 
Ginecol. 2019;70:266–76. https://​doi.​org/​10.​18597/​rcog.​3328.

	29.	 Becasen JS, Denard CL, Mullins MM, Higa DH, Sipe TA. Esti-
mating the prevalence of HIV and sexual behaviors among the US 
transgender population: a systematic review and meta-analysis, 
2006–2017. Am J Public Health. 2019;109:e1–8. https://​doi.​org/​
10.​2105/​ajph.​2018.​304727.

	30.	 Connolly D, Gilchrist G. Prevalence and correlates of substance 
use among transgender adults: a systematic review. Addict Behav. 
2020;111: 106544. https://​doi.​org/​10.​1016/j.​addbeh.​2020.​106544.

	31.	 Fredriksen-Goldsen KI, Cook-Daniels L, Kim HJ, Erosheva EA, 
Emlet CA, Hoy-Ellis CP, et al. Physical and mental health of 
transgender older adults: an at-risk and underserved population. 
Gerontologist. 2014;54:488–500. https://​doi.​org/​10.​1093/​geront/​
gnt021.

	32.	 de Blok CJM, Wiepjes CM, Nota NM, van Engelen K, Adank 
MA, Dreijerink KMA, et al. Breast cancer risk in transgender 
people receiving hormone treatment: nationwide cohort study in 
the Netherlands. BMJ. 2019;365: l1652. https://​doi.​org/​10.​1136/​
bmj.​l1652.

	33.	 Corso G, Gandini S, D’Ecclesiis O, Mazza M, Magnoni F, Vero-
nesi P, et al. Risk and incidence of breast cancer in transgender 
individuals: a systematic review and meta-analysis. Eur J Cancer 
Prev. 2023;32:207–14. https://​doi.​org/​10.​1097/​cej.​00000​00000​
000784.

	34.	 Zaveri S, Yao A, Schmidt H. Breast implant-associated anaplas-
tic large cell lymphoma following gender reassignment surgery: 
a review of presentation, management, and outcomes in the 
transgender patient population. Eur J Breast Health. 2020;16:162–
6. https://​doi.​org/​10.​5152/​ejbh.​2020.​5480.

	35.	 Pamulapati S, Conroy M, Cortina C, Harding E, Kamaraju S. 
Systematic review on gender-affirming testosterone therapy 
and the risk of breast cancer: a challenge for physicians treat-
ing patients from transgender and gender-diverse populations. 
Arch Sex Behav. 2024;53:1969–80. https://​doi.​org/​10.​1007/​
s10508-​023-​02773-6.

	36.	 Jacoby A, Rifkin W, Zhao LC, Bluebond-Langner R. Incidence 
of cancer and premalignant lesions in surgical specimens of 
transgender patients. Plast Reconstr Surg. 2021;147:194–8. 
https://​doi.​org/​10.​1097/​prs.​00000​00000​007452.

	37.	 Martinez Ramos D, Simon Monterde L, Martínez García R, 
Estellés Vidagany N, Suelves Piqueres C, Queralt Marti R, et al. 
Cáncer de mama en pacientes transgénero. Revisión de la litera-
tura. Rev Senol Patol Mamar. 2019;32:140–4. https://​doi.​org/​10.​
1016/j.​senol.​2019.​11.​002.

	38.	 Pérez López G, LyPen D, Becerra-Fernández A. Genetic counsel-
ling in transgender people: familial cancer and other hereditary 
diseases. In: Española de Endocrinología y Nutrición (SEEN) 
expert course in transgender medicine. Madrid: Española de 
Endocrinología (SEEN); 2021.

	39.	 Sacca RE, Koeller DR, Rana HQ, Garber JE, Morganstern 
DE. Trans-counseling: a case series of transgender individu-
als at high risk for BRCA1 pathogenic variants. J Genet Couns. 
2019;28:708–16. https://​doi.​org/​10.​1002/​jgc4.​1046.

	40.	 Gooren L, Morgentaler A. Prostate cancer incidence in orchidecto-
mised male-to-female transsexual persons treated with oestrogens. 
Andrologia. 2014;46:1156–60. https://​doi.​org/​10.​1111/​and.​12208.

	41.	 Bosland MC. The role of estrogens in prostate carcinogenesis: a 
rationale for chemoprevention. Rev Urol. 2005;7:S4-s10.

	42.	 Seay K, Shih K, Kredentser A, Wu D, Schmidt E. Endometrial 
cancer in a transgender male: a rare case and review of the litera-
ture. Gynecol Oncol Rep. 2023;47: 101199. https://​doi.​org/​10.​
1016/j.​gore.​2023.​101199.

	43.	 Grimstad FW, Fowler KG, New EP, Ferrando CA, Pollard RR, 
Chapman G, et al. Uterine pathology in transmasculine persons on 
testosterone: a retrospective multicenter case series. Am J Obstet 
Gynecol. 2019;220:257.e1-257.e7. https://​doi.​org/​10.​1016/j.​ajog.​
2018.​12.​021.

https://doi.org/10.3389/fendo.2024.1086158
https://doi.org/10.3389/fendo.2024.1086158
https://www.nccn.org/professionals/physician_gls/pdf/prostate_detection.pdf
https://www.nccn.org/professionals/physician_gls/pdf/prostate_detection.pdf
https://doi.org/10.1093/jsxmed/qdac034
https://doi.org/10.1007/s10508-020-01689-9
https://doi.org/10.1016/j.copsyc.2022.101499
https://doi.org/10.1016/j.copsyc.2022.101499
https://doi.org/10.3390/jcm9061609
https://doi.org/10.3390/jcm9061609
https://doi.org/10.1016/j.eclinm.2023.102277
https://doi.org/10.1016/j.eclinm.2023.102277
https://doi.org/10.1080/26895269.2022.2100644
https://doi.org/10.1080/26895269.2022.2100644
https://doi.org/10.1007/s10508-017-0955-z
https://doi.org/10.1007/s10508-017-0955-z
https://doi.org/10.1210/clinem/dgaa529
https://doi.org/10.1093/epirev/mxw003
https://doi.org/10.1093/epirev/mxw003
https://doi.org/10.1097/olq.0000000000001051
https://doi.org/10.1097/olq.0000000000001051
https://doi.org/10.1002/jia2.25691
https://doi.org/10.1097/olq.0000000000000476
https://doi.org/10.1097/olq.0000000000000476
https://doi.org/10.18597/rcog.3328
https://doi.org/10.2105/ajph.2018.304727
https://doi.org/10.2105/ajph.2018.304727
https://doi.org/10.1016/j.addbeh.2020.106544
https://doi.org/10.1093/geront/gnt021
https://doi.org/10.1093/geront/gnt021
https://doi.org/10.1136/bmj.l1652
https://doi.org/10.1136/bmj.l1652
https://doi.org/10.1097/cej.0000000000000784
https://doi.org/10.1097/cej.0000000000000784
https://doi.org/10.5152/ejbh.2020.5480
https://doi.org/10.1007/s10508-023-02773-6
https://doi.org/10.1007/s10508-023-02773-6
https://doi.org/10.1097/prs.0000000000007452
https://doi.org/10.1016/j.senol.2019.11.002
https://doi.org/10.1016/j.senol.2019.11.002
https://doi.org/10.1002/jgc4.1046
https://doi.org/10.1111/and.12208
https://doi.org/10.1016/j.gore.2023.101199
https://doi.org/10.1016/j.gore.2023.101199
https://doi.org/10.1016/j.ajog.2018.12.021
https://doi.org/10.1016/j.ajog.2018.12.021


3859Clinical and Translational Oncology (2025) 27:3849–3859	

	44.	 de Nie I, Wiepjes CM, de Blok CJM, van Moorselaar RJA, Pigot 
GLS, van der Sluis TM, et al. Incidence of testicular cancer in 
trans women using gender-affirming hormonal treatment: a nation-
wide cohort study. BJU Int. 2022;129:491–7. https://​doi.​org/​10.​
1111/​bju.​15575.

	45.	 Jackson SS, Han X, Mao Z, Nogueira L, Suneja G, Jemal A, et al. 
Cancer stage, treatment, and survival among transgender patients 
in the United States. J Natl Cancer Inst. 2021;113:1221–7. https://​
doi.​org/​10.​1093/​jnci/​djab0​28.

	46.	 Hutchison LM, Boscoe FP, Feingold BJ. Cancers dispropor-
tionately affecting the New York state transgender population, 
1979–2016. Am J Public Health. 2018;108:1260–2. https://​doi.​
org/​10.​2105/​ajph.​2018.​304560.

	47.	 Kerr L, Bourne A, Hill AO, McNair R, Wyatt K, Lyons A, et al. 
Cervical screening among LGBTQ people: how affirming services 
may aid in achieving cervical cancer elimination targets. Women 
Health. 2023;63:736–46. https://​doi.​org/​10.​1080/​03630​242.​2023.​
22635​94.

	48.	 Kiran T, Davie S, Singh D, Hranilovic S, Pinto AD, Abramov-
ich A, et al. Cancer screening rates among transgender adults: 
cross-sectional analysis of primary care data. Can Fam Physician. 
2019;65:e30–7.

	49.	 Marconi M, Pagano MT, Ristori J, Bonadonna S, Pivonello R, 
Meriggiola MC, et al. Sociodemographic profile, health-related 
behaviours and experiences of healthcare access in Italian 
transgender and gender diverse adult population. J Endocrinol 
Invest. 2024. https://​doi.​org/​10.​1007/​s40618-​024-​02362-x.

	50.	 Eckhert E, Lansinger O, Ritter V, Liu M, Han S, Schapira L, et al. 
Breast cancer diagnosis, treatment, and outcomes of patients from 
sex and gender minority groups. JAMA Oncol. 2023;9:473–80. 
https://​doi.​org/​10.​1001/​jamao​ncol.​2022.​7146.

	51.	 Caimari Jaume M, Castells Torrens L, Cerdà Dezcallar I, Estrada 
Cuxart J, Lafau Marchena JO, Mulet Martínez CP, et al. Com-
prehensive health care protocol for trans people in the Balearic 
Islands. Palma: Health Service of the Balearic Islands, https://​
www.​caib.​es/​webgo​ib/​docum​ents/d/​guest/​proto​colo-​trans_​esp-​pdf 
2019. Accessed 30 September 2024.

	52.	 Ministry of Health. Cervical Cancer Screening Working Group of 
the Population Screening Committee of the Public Health Com-
mission. Consensus document on the modification of the Cervical 
Cancer Screening Program. Adaptation of the age of initiation 
of primary screening with HPV testing and of screening in vac-
cinated cohorts., https://​www.​sanid​ad.​gob.​es/​areas/​promo​cionP​
reven​cion/​criba​do/​criba​doCan​cer/​cance​rCerv​ix/​docs/​Docum​entoc​
onsen​somod​ifica​cionC​ervix.​pdf; 2023. Accessed 30 September 
2024.

	53.	 Torres Vela E, Asensi Diez R, Collado Alcazar J, Mangas Cruz 
MA, Martinez Maestre MA, Moreno Moreno P, et al. Integrated 
care process. Health care for adult transsexual people in Seville: 
Ministry of Health, https://​www.​junta​deand​alucia.​es/​export/​drupa​
ljda/​salud_​5af19​56dbf​f62_​trans_​adult​os_​29_​06_​2017.​pdf; 2016. 
Accessed 30 September 2024.

	54.	 Iwamoto SJ, Grimstad F, Irwig MS, Rothman MS. Routine screen-
ing for transgender and gender diverse adults taking gender-
affirming hormone therapy: a narrative review. J Gen Intern Med. 
2021;36:1380–9. https://​doi.​org/​10.​1007/​s11606-​021-​06634-7.

	55.	 Quinn GP, Sanchez JA, Sutton SK, Vadaparampil ST, Nguyen GT, 
Green BL, et al. Cancer and lesbian, gay, bisexual, transgender/
transsexual, and queer/questioning (LGBTQ) populations. CA 
Cancer J Clin. 2015;65:384–400. https://​doi.​org/​10.​3322/​caac.​
21288.

	56.	 Panichella JC, Araya S, Nannapaneni S, Robinson SG, You S, 
Gubara SM, et  al. Cancer screening and management in the 
transgender population: review of literature and special con-
siderations for gender affirmation surgery. World J Clin Oncol. 
2023;14:265–84. https://​doi.​org/​10.​5306/​wjco.​v14.​i7.​265.

	57.	 Nicholson WK, Silverstein M, Wong JB, Barry MJ, Chelmow 
D, Coker TR, et al. Screening for breast cancer: US Preven-
tive Services Task Force Recommendation Statement. JAMA. 
2024;331:1918–30. https://​doi.​org/​10.​1001/​jama.​2024.​5534.

	58.	 Brown A, Lourenco AP, Niell BL, Cronin B, Dibble EH, DiNome 
ML, et al. ACR Appropriateness Criteria® transgender breast can-
cer screening. J Am Coll Radiol. 2021;18:S502–15. https://​doi.​
org/​10.​1016/j.​jacr.​2021.​09.​005.

	59.	 Williams MPA, Kukkar V, Stemmer MN, Khurana KK. Cyto-
morphologic findings of cervical pap smears from female-to-male 
transgender patients on testosterone therapy. Cancer Cytopathol. 
2020;128:491–8. https://​doi.​org/​10.​1002/​cncy.​22259.

	60.	 Davis K, Kwon R, Graham A, White M, Maleki Z, Rodriguez 
E. Comparison of cervical cancer screen results on female-to-
male transgender patients with female patients. Am J Clin Pathol. 
2022;157:540–5. https://​doi.​org/​10.​1093/​ajcp/​aqab1​58.

	61.	 Torous VF. Cervicovaginal Papanicolaou tests in transgender 
men: cytomorphologic alterations, interpretation considerations, 
and clinical implications. Cancer Cytopathol. 2023;131:626–36. 
https://​doi.​org/​10.​1002/​cncy.​22731.

	62.	 Bertoncelli Tanaka M, Sahota K, Burn J, Falconer A, Winkler M, 
Ahmed HU, et al. Prostate cancer in transgender women: what 
does a urologist need to know? BJU Int. 2022;129:113–22. https://​
doi.​org/​10.​1111/​bju.​15521.

	63.	 Nik-Ahd F, Jarjour A, Figueiredo J, Anger JT, Garcia M, Car-
roll PR, et al. Prostate-specific antigen screening in transgender 
patients. Eur Urol. 2023;83:48–54. https://​doi.​org/​10.​1016/j.​
eururo.​2022.​09.​007.

	64.	 Kalavacherla S, Riviere P, Kalavacherla S, Anger JT, Murphy JD, 
Rose BS. Prostate cancer screening uptake in transgender women. 
JAMA Netw Open. 2024;7: e2356088. https://​doi.​org/​10.​1001/​
jaman​etwor​kopen.​2023.​56088.

	65.	 Alpert AB, Scout NFN, Schabath MB, Adams S, Obedin-Maliver 
J, Safer JD. Gender- and sexual orientation- based inequities: pro-
moting inclusion, visibility, and data accuracy in oncology. Am 
Soc Clin Oncol Educ Book. 2022;42:1–17. https://​doi.​org/​10.​
1200/​edbk_​350175.

	66.	 Miglietta F, Pontolillo L, De Angelis C, Caputo R, Marino M, Bria 
E, et al. Gender minorities in breast cancer—clinical trials enroll-
ment disparities: focus on male, transgender and gender diverse 
patients. Breast. 2024;75: 103713. https://​doi.​org/​10.​1016/j.​breast.​
2024.​103713.

	67.	 Poteat T, Davis AM, Gonzalez A. Standards of care for transgen-
der and gender diverse people. JAMA. 2023;329:1872–4. https://​
doi.​org/​10.​1001/​jama.​2023.​8121.

	68.	 Squires LR, Bilash T, Kamen CS, Garland SN. Psychosocial needs 
and experiences of transgender and gender diverse people with 
cancer: a scoping review and recommendations for improved 
research and care. LGBT Health. 2022;9:8–17. https://​doi.​org/​
10.​1089/​lgbt.​2021.​0072.

	69.	 Cathcart-Rake EJ, Ruddy KJ, Tevaarwerk AJ, Jatoi A. Breast can-
cer and gender-affirming hormone therapy for transgender and 
gender-diverse (TGD) individuals. Maturitas. 2024;181: 107913. 
https://​doi.​org/​10.​1016/j.​matur​itas.​2024.​107913.

	70.	 Fehl A, Ferrari S, Wecht Z, Rosenzweig M. Breast cancer in the 
transgender population. J Adv Pract Oncol. 2019;10:387–94. 
https://​doi.​org/​10.​6004/​jadpro.​2019.​10.4.6.

	71.	 Pérez LG. Gender identity: current concepts and gender-affirm-
ing hormone therapy. Endocrinol Diabetes Nutr (Engl Ed). 
2023;70(Suppl 1):27–37. https://​doi.​org/​10.​1016/j.​endien.​2022.​
11.​007.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/bju.15575
https://doi.org/10.1111/bju.15575
https://doi.org/10.1093/jnci/djab028
https://doi.org/10.1093/jnci/djab028
https://doi.org/10.2105/ajph.2018.304560
https://doi.org/10.2105/ajph.2018.304560
https://doi.org/10.1080/03630242.2023.2263594
https://doi.org/10.1080/03630242.2023.2263594
https://doi.org/10.1007/s40618-024-02362-x
https://doi.org/10.1001/jamaoncol.2022.7146
https://www.caib.es/webgoib/documents/d/guest/protocolo-trans_esp-pdf
https://www.caib.es/webgoib/documents/d/guest/protocolo-trans_esp-pdf
https://www.sanidad.gob.es/areas/promocionPrevencion/cribado/cribadoCancer/cancerCervix/docs/DocumentoconsensomodificacionCervix.pdf
https://www.sanidad.gob.es/areas/promocionPrevencion/cribado/cribadoCancer/cancerCervix/docs/DocumentoconsensomodificacionCervix.pdf
https://www.sanidad.gob.es/areas/promocionPrevencion/cribado/cribadoCancer/cancerCervix/docs/DocumentoconsensomodificacionCervix.pdf
https://www.juntadeandalucia.es/export/drupaljda/salud_5af1956dbff62_trans_adultos_29_06_2017.pdf
https://www.juntadeandalucia.es/export/drupaljda/salud_5af1956dbff62_trans_adultos_29_06_2017.pdf
https://doi.org/10.1007/s11606-021-06634-7
https://doi.org/10.3322/caac.21288
https://doi.org/10.3322/caac.21288
https://doi.org/10.5306/wjco.v14.i7.265
https://doi.org/10.1001/jama.2024.5534
https://doi.org/10.1016/j.jacr.2021.09.005
https://doi.org/10.1016/j.jacr.2021.09.005
https://doi.org/10.1002/cncy.22259
https://doi.org/10.1093/ajcp/aqab158
https://doi.org/10.1002/cncy.22731
https://doi.org/10.1111/bju.15521
https://doi.org/10.1111/bju.15521
https://doi.org/10.1016/j.eururo.2022.09.007
https://doi.org/10.1016/j.eururo.2022.09.007
https://doi.org/10.1001/jamanetworkopen.2023.56088
https://doi.org/10.1001/jamanetworkopen.2023.56088
https://doi.org/10.1200/edbk_350175
https://doi.org/10.1200/edbk_350175
https://doi.org/10.1016/j.breast.2024.103713
https://doi.org/10.1016/j.breast.2024.103713
https://doi.org/10.1001/jama.2023.8121
https://doi.org/10.1001/jama.2023.8121
https://doi.org/10.1089/lgbt.2021.0072
https://doi.org/10.1089/lgbt.2021.0072
https://doi.org/10.1016/j.maturitas.2024.107913
https://doi.org/10.6004/jadpro.2019.10.4.6
https://doi.org/10.1016/j.endien.2022.11.007
https://doi.org/10.1016/j.endien.2022.11.007

	Oncological needs in transgender patients
	Abstract
	Introduction
	Methods
	Definitions
	Epidemiology of the transgender population
	GAC and cancer risk
	Cancer risk in transgender people
	Lifestyle and environmental cancer risk factors

	Screening and diagnostic challenges
	Breast cancer
	Cervical cancer
	Prostate cancer

	Recommendations for improving oncological care for transgender patients
	Conclusions
	Acknowledgements 
	References




