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Abstract

Background: Gender medicine is an emerging approach that recognizes how biological
sex, gender identity, and sociocultural roles influence health and disease. These factors can
significantly affect prevention, screening, diagnosis, and treatment outcomes. In oncology,
accumulating evidence highlights sex-based differences in cancer incidence, therapeutic
response, and treatment-related adverse events. A comprehensive gender-based approach
should also address the specific needs of sexual and gender minority (SGM) populations.
Based on the existing literature and the authors’ expertise, this perspective paper provides
an overview of this topic, emphasizing its importance, discussing current challenges, and
proposing potential future directions for research and clinical practice. The literature
discussed in this article was selected through a narrative, rather than a systematic, ap-
proach and is intended to provide the scientific context supporting the authors” perspective
and interpretation of the current evidence. Methods: To investigate gender differences
in oncology regarding epidemiological data, we queried the AIRTUM and GLOBOCAN
databases. Furthermore, we conducted a bibliography search of scientific papers by query-
ing PubMed /MEDLINE to explore gender differences, in particular regarding treatments.
The database was searched by looking for papers published between 1 January 2022 and
31 December 2025. Results: Cancers affecting both sexes show higher incidence and
mortality rates in men, a trend observed worldwide and confirmed by national data. How-
ever, important sex-related differences also emerge in treatment response. Women appear
to derive a smaller survival benefit than men from immunotherapy alone but may ex-
perience greater benefit when immunotherapy is combined with chemotherapy. These
differences may be explained by distinct molecular mechanisms underlying antitumor
immune responses in males and females. Furthermore, women experience higher rates
of treatment-related toxicities, likely due to sex-specific differences in pharmacokinet-
ics and pharmacodynamics. Conclusions: Integrating sex and gender perspectives into
oncology is essential for advancing personalized medicine and improving patient care.
Understanding biological differences can help optimize treatment selection and dosing
strategies, thereby enhancing efficacy while minimizing adverse effects. At the same time,
addressing gender-related factors may improve psychosocial support, patient well-being,
and treatment adherence. Achieving these goals requires coordinated efforts, including
sex-disaggregated research, gender-sensitive clinical protocols, and healthcare policies
aimed at reducing gender disparities in cancer care.
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1. Introduction

Over the past decades, oncology has entered the era of precision medicine. Advances
in genomic profiling and the development of molecularly targeted therapies have trans-
formed cancer care, enabling increasingly personalized treatment strategies. However, the
influence of sex and gender has not yet been systematically integrated into oncological
research and clinical practice, despite long-standing recognition of their role as funda-
mental determinants of health and disease [1]. Biological sex influences every aspect of
tumor biology, including incidence, pathogenesis, and clinical manifestations. It also affects
treatment efficacy and adverse events. At the cellular level, genetic, epigenetic, hormonal,
and environmental determinants contribute to the distinct biological behavior of male
and female cells [2,3]. Despite this knowledge, preclinical and clinical research have long
relied on male models—using male animals in experimental studies due to concerns about
hormonal variability and recruiting predominantly male participants in clinical trials [4,5].
Minor inclusion of women in trials leads to therapeutic strategies that may not fully account
for female physiology. Although in recent years the concept of sex- and gender-inclusive
research has emerged, its practical implementation remains limited [6]. Gender differences
are not limited to biology but extend into social and cultural contexts. These also influence
cancer risk and diagnosis, access to healthcare, and adherence to therapy [7]. Together, sex
and gender present a challenge to the current modern oncology paradigm, which aims to
overcome the ‘one-size-fits-all” approach. This perspective paper, supported by a narrative
review of the existing literature, explores the biological and sociocultural foundations of
sex- and gender-based differences in oncology. The literature was selected to provide
the scientific context for the authors’ perspective rather than through a systematic review
methodology. Based on this evidence and the authors’ expertise, the paper argues that
precision medicine must reflect the full spectrum of human diversity. Improving gender
awareness in cancer care is a matter not only of scientific rigor but also of fairness and
dignity for all people living with cancer.

2. Materials and Methods

To investigate sex- and gender-related differences in oncology from an epidemio-
logical perspective, we analyzed data from the AIRTUM and GLOBOCAN databases.
Furthermore, we conducted a literature search in PubMed /MEDLINE to explore gender
differences, in particular in cancer treatments with attention to outcomes and therapy-
related toxicities. The search strategy involved the use of several queries (keywords/MESH
terms). The database search was restricted to articles published between 1 January 2022 and
31 December 2025, reflecting the recent growth of evidence demonstrating sex-related
differences in cancer incidence, treatment response, and therapy-associated adverse events.
The following inclusion criteria were applied: studies published between 1 January 2022
and 31 December 2025; articles written in English or Italian; studies involving healthy
adults or adults with cancer; and studies relevant to the Italian healthcare context. Exclu-
sion criteria were publications in languages other than English or Italian; studies published
outside the selected time frame; studies involving pediatric populations; studies focused
on non-oncological or hematological diseases; and studies not relevant to the field of
gender oncology.

3. Differences in Epidemiology

According to 2024 estimates, cancer prevalence in Italy reached approximately
3.7 million individuals (6.2% of the population). Of these, 56% were women (6.8% of
the total female population) and 44% were men (5.6% of the male population). Among
men, prostate cancer was the most prevalent malignancy, followed by colorectal and blad-

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.3390/jcm15145435

J. Clin. Med. 2026, 15, 5435

30f13

der cancers. In women, breast cancer accounted for the highest prevalence, representing
nearly half (45%) of all female cancer survivors. Other highly prevalent cancers in women
included those of the colorectum, thyroid, and endometrium. According to estimates in
2024 in Italy, there were 390,000 new cases of cancer (excluding skin tumors other than
melanoma), specifically 214,000 new cases in men and 175,000 new cases in women. Among
men, the most frequently diagnosed cancers were prostate (40,190 new cases), lung (31,900),
colorectal (27,500), bladder (25,230), and kidney cancers (8890). Among women, breast
cancer was by far the most common (53,060 new cases), followed by colorectal (21,230),
lung (12,940), endometrial (8650), and thyroid cancers (8320) [8].

In men, in the period 2007-2019, for all cancer sites combined, there were an estimated
206,238 fewer deaths than expected, equivalent to a 14.4% decrease in cancer deaths over
the entire period. In women, there were an estimated 62,233 fewer deaths than expected,
equivalent to a 6.1% decrease in cancer deaths over the entire period [9].

Worldwide, the incidence rate for all combined cancers was 14% higher in men
(212.6 per 100,000 py) than in women (186.3 per 100,000 py) in 2022, with some
regional oscillations.

Worldwide, the incidence rate for all combined cancers was 14% higher in men
(212.6 per 100,000 person-years) than in women (186.3 per 100,000 person-years) in 2022,
with some regional variations. The gender gap in overall cancer mortality worldwide was
approximately twice that observed for incidence, with mortality rates 43% higher in men
than in women (109.8 and 76.9 per 100,000, respectively) [10]. This discrepancy suggests
that factors beyond differences in cancer occurrence contribute to the observed survival
disadvantage in men. In part, it reflects the different distribution of cancer types between
sexes, with men more frequently affected by highly lethal malignancies such as lung, liver,
and bladder cancers. In addition, men are often diagnosed at more advanced stages, partly
due to lower participation in preventive and screening programs and delays in seeking
medical attention. Differences in exposure to environmental and behavioral risk factors, as
well as inequalities in access to timely diagnosis and high-quality treatment, may further
contribute to the wider mortality gap observed between men and women.

Several studies have shown significant differences between men and women in the
stage at which various cancers are diagnosed, with women generally presenting at earlier
stages than men [11-13]. Since the stage at diagnosis is a major determinant of cancer-
related mortality, these differences are likely to contribute to the lower mortality observed
in women.

The underlying causes are thought to involve both biological (sex-related) and socio-
cultural (gender-related) factors. The following paragraphs first discuss gender-related
determinants influencing cancer diagnosis and healthcare utilization, followed by biolog-
ical mechanisms that may contribute to sex-related differences in cancer susceptibility
and progression.

In some cancers, differences in perceived risk and referral practices may influence
the timing of diagnosis. Women are also more likely to perform self-examinations, which
may facilitate earlier detection of visible signs of cancer such as melanoma lesions or
palpable lumps [14]. Gender differences in health-seeking behavior also play a role. Women
are more likely to participate in screening programs [15] and to seek medical advice
promptly in response to symptoms [16]. In contrast, delays in care among men have been
attributed to gender norms emphasizing “machismo” and the perception that medical
visits are inconvenient [17,18]. Conversely, in many developing countries, socioeconomic
and cultural disempowerment can limit women’s access to healthcare [19-21].

However, differences in health-seeking behavior, lifestyle factors such as diet, smoking,
alcohol consumption, and environmental exposures do not appear to fully account for
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the observed sex disparities in cancer epidemiology. This has prompted investigations
into biological mechanisms that may contribute to these differences, although the relative
importance of individual mechanisms and their contribution to population-level outcomes
remains incompletely understood.

Men are generally more exposed to environmental carcinogens such as tobacco smoke
and occupational pollutants, whereas women exhibit distinct hormonal and genetic char-
acteristics that may influence cancer susceptibility and progression. Several biological
mechanisms have been proposed to explain these differences. For example, the presence of
two X chromosomes in females may provide protection through the expression of tumor
suppressor genes that escape X-chromosome inactivation [22]. In addition, experimental
and molecular studies suggest possible sex-specific differences in responses to genotoxic
stress and DNA damage repair, with women often showing higher expression of DNA
repair genes and lower accumulation of somatic mutations during aging [23]. While these
findings provide biologically plausible hypotheses for sex-related differences in cancer
risk, direct evidence linking these mechanisms to observed population-level disparities in
cancer incidence and mortality remains limited.

Sex hormones have also been implicated in cancer development and progression,
although their effects vary substantially according to tumor type and biological context [24].
For example, estrogens have been suggested to promote the development of papilliferous
cancer of the thyroid [25], whereas some epidemiological and experimental evidence has
indicated a potential protective association with colorectal cancer [26]. In non-small cell
lung cancer (NSCLC), experimental studies have shown that estradiol may activate the
epidermal growth factor receptor (EGFR) pathway and upregulate CXCR4 expression,
promoting cellular proliferation, angiogenesis, migration, and metastatic potential [27].
Similarly, sex hormones, including estrogens and androgens, have been proposed as
modulators of susceptibility and tumor behavior in laryngeal cancer, although the clinical
relevance of these mechanisms remains under investigation [28]. Emerging evidence further
suggests that biological differences in hormonal regulation may influence susceptibility to
tobacco- and alcohol-related carcinogenesis in women; however, the extent to which these
mechanisms contribute to epidemiological sex disparities has not yet been fully established.

Beyond incidence and tumor biology, sex-related differences have also been observed
in the tumor immune microenvironment. Women generally exhibit stronger innate and
adaptive immune responses, a phenomenon that may be influenced by both hormonal
factors and the enrichment of immune-related genes on the X chromosome. Incomplete
X-chromosome inactivation has been proposed as one mechanism enhancing anti-tumor
immunity in women, while loss or reduced expression of Y-linked genes has been as-
sociated with increased cancer susceptibility in men. Additional sex-biased differences
have been reported in epigenetic regulation, cellular senescence, microbiota composition,
metabolism, and DNA damage responses [29]. Although these observations support the
existence of biologically meaningful sex differences, further research is needed to clarify
their causal contribution to differences in cancer incidence, progression, treatment response,
and mortality at the population level.

4. Differences in Therapies

Despite substantial advances in cancer therapies, optimizing treatment requires in-
dividualized dosing strategies that account for both biological sex and gender-related
determinants, with the goal of maximizing efficacy while minimizing toxicity. Evidence
from multiple international studies indicates that women are 1.5-2 times more likely than
men to experience adverse drug reactions (ADRs) across all drug classes and are also more
frequently hospitalized as a result. Current evidence suggests that these differences arise
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from the interplay of biological sex-related mechanisms affecting drug disposition and
response, together with gender-related factors influencing treatment patterns, medication
use, and adverse event reporting.

A variety of sex-related (biological) and gender-related (psychosocial and societal) vari-
ables seem to contribute to the disproportionately higher ADR susceptibility among women
than men. These include sex-specific endogenous hormone exposure, sex-specific variations
in exogenous sex hormone supplementation (e.g., oral contraceptives and menopausal
hormone replacement therapies), sex-specific variations in gut microbiota composition, sex-
specific variations in pharmacokinetics and pharmacodynamics, higher rates of polyphar-
macy in women, and gender differences in the reporting of ADRs, with women reporting
more frequently.

Women exhibit significantly higher blood drug concentrations and longer drug clear-
ance durations than men, which may be partly explained by women’s roughly 10% higher
body fat, increased plasma volume, and organ perfusion. Because of the binding of drugs
to erythrocytes, women’s lower hematocrit levels may possibly be a factor in this exces-
sive drug toxicity. There may also be a role for sex differences in the expression levels of
drug-metabolizing enzymes brought on by genetic polymorphisms (such as cytochrome
P450 isoforms). Although information on the differential expression of distinct CYP450
isoforms either yields contradictory findings or does not show sex-based moderation, it
has been reported that women exhibit 25% higher activity of the isoform CYP3A, which is
responsible for the metabolism of around 50% of drugs. On the other hand, males have
higher expression levels of the drug efflux pump P-gp, which is encoded by the MDR1
gene. This could help explain why men have a lower toxicity rate. In fact, by inhibiting
P-gp activity in the rat small intestine, sex steroids were shown to control P-gp expression
and improve drug absorption. There are significant sex differences in renal function (which
is taken into account in renal function calculators), with men having an average of 20%
greater renal function than women.

Several pharmacokinetic analyses have found that women have a lower elimination ca-
pacity for various anticancer drugs, including cytotoxic agents (i.e., paclitaxel, 5-fluorouracil
[5-FU], and doxorubicin), tyrosine kinase inhibitors (i.e., imatinib and sunitinib), and mon-
oclonal antibodies (i.e., bevacizumab and rituximab), which is associated with higher
plasma levels. Male gender and body surface area are positively correlated with maximal
elimination capacity of paclitaxel (VMEL); patient age and total bilirubin are negatively
correlated with VMEL. Typically, male patients have a 20% higher VMEL; a 0.2 m? increase
in body surface area leads to a 9% increase in VMEL; a 10-year increase in patient age leads
to a 5% decrease in VMEL; and a 10-umol increase in total bilirubin leads to a 14% de-
crease in VMEL. Third-space effusions are not correlated with paclitaxel pharmacokinetics.
Patient gender is shown to significantly and independently affect paclitaxel distribution
and elimination. Body surface area, total bilirubin, and patient age were confirmed to
affect paclitaxel elimination. About the relationship between 5-FU pharmacokinetics and
toxicity, females have a slightly but significantly lower plasma clearance (CL) and a longer
plasma half-life. Accordingly, the area under the plasma concentration (AUC) is higher in
females than in males. Although these findings are in line with previous reports, conflicting
data are also available in the literature. Indeed, one study could not demonstrate any
sex-related differences in 5-FU kinetics, whereas another found that dihydropyrimidine
dehydrogenase liver activity responsible for 5-FU catabolism was higher in females than
in males, and our group reported that 5-FU CL, normalized by lean body mass instead
of body weight (BW), was higher in females than in males. These apparent discrepancies
may be reconciled by considering that 5-FU metabolism takes place not only in the liver
but also in most metabolically active tissues and that lean body mass is less abundant

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.3390/jcm15145435

J. Clin. Med. 2026, 15, 5435

6 of 13

in women than in men. Thus, when the dose is adjusted by body surface area (BSA) or
BW, women receive a slightly higher dose per lean mass unit than men. Despite these
well-documented sex-related differences, most analyses of anticancer drug elimination and
distribution do not even include sex as a covariate. In a literature survey of 256 population
studies on anticancer agents, only 80 reported that sex was included as a covariate in the
analytic models [30].

The higher toxicity observed in women is likely to reflect both biological sex-related
mechanisms and gender-related determinants.

A recent analysis of over 23,000 patients (38% women) enrolled in Phase II and III
clinical trials demonstrated that female sex is associated with an increased risk of toxicity
from anticancer therapies. Women had a 34% higher likelihood of experiencing severe
adverse events compared with men (odds ratio [95% CI] 1.34 [1.27-1.42], p < 0.001). This
elevated risk in women was consistent across treatment modalities (chemotherapy, targeted
therapy, and immunotherapy), types of adverse events (symptomatic and hematologic),
and treatment settings (advanced and adjuvant).

For instance, given average body type differences, women may receive a greater
relative dose, although, importantly, we included covariate adjustment for obesity status to
account for body type. It has been suggested that medication adherence for oral therapies
may differ by sex, although this may not apply as much in the trial setting. Finally, biases
may exist in the reporting or interpretation of adverse events (AEs), or men and women may
differentially report AEs because of potential sex-related differences in symptom perception.
Pharmacokinetics and pharmacodynamics could play a role. For the systemic therapies
examined in this study, the literature is mixed. For instance, studies have found that women
have a lower capacity to clear fluorouracil than men. By contrast, no differences between
men and women in drug clearance were found in a study of patients receiving imatinib.
Evidence is conflicting regarding the differential clearance rates of doxorubicin by sex.
Pharmacogenetics (i.e., how drug metabolism and elimination of genetic polymorphisms
modulate drug responses) may also vary by sex. For instance, survival in female patients
with metastatic colon cancer treated with fluorouracil has been found to differ according to
methylenetetrahydrofolate reductase gene polymorphism, but not in male patients. The
protein ABCG2/BCRP/MXR/ABCP, an ATP-binding cassette transporter, influences the
absorption, distribution, and excretion of drugs and may be regulated by sex hormones,
with potential differential effects on drug toxicity for agents that interact with high affinity
with ABCG2. The gut microbiome may also be implicated given its role in regulating
metabolic and immune inflammatory pathways. It must take into account that the available
evidence has limitations. First, clinical trial patients tend to be younger and healthier than
non-trial patients on average, and therefore, toxicities may be greater in non-trial patients.
Also, because only the worst toxicity grade in each category was recorded, the data do
not allow for observation of toxicity patterns over time. Furthermore, toxicity must be
considered in the context of survival; indeed, increased toxicity for women compared with
men has been shown to occur in conjunction with improved survival. However, the causal
relationship between AEs and survival may be challenging to interpret since improved
survival may allow more time/exposure to develop AEs, or alternatively, increased AEs
may represent, on average, increased delivery/efficacy of the anticancer agents, which
could result in improved survival. In addition, the reporting of AE data may be subject to
misclassification, especially when CTCAE criteria are unable to depict subtle symptoms.
We also have to consider that some patients might have had existing sarcopenia, which
might influence toxicity patterns and could not be fully accounted for by adjusting for
obesity status. Finally, although pooling across clinical trial databases is necessary to
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enhance statistical power to identify trends in AEs by sex, it may also mask potentially
meaningful associations.

In conclusion, underlying mechanisms may result in generalized worse toxicity out-
comes for women, with or without corresponding survival improvements or detriments.
Therefore, more awareness of symptom differences or reporting differences in women
versus men is needed. A better understanding of the nature of the underlying mecha-
nisms could potentially lead to interventions or delivery modifications to reduce toxicity,
especially in women [31]. Importantly, the relationships between sex- and gender-related
mechanisms and observed clinical differences remain largely associative, and causal path-
ways are not fully established.

Our recent review aimed to explore gender differences regarding treatments, especially
in outcomes and toxicities related to therapies, and shows that women experience a lower
survival benefit than men when treated with immunotherapy as monotherapy and a greater
survival benefit when treated with a combination of immunotherapy and chemotherapy.

The evidence discussed below primarily concerns biological sex-related differences in
antitumor immunity that may influence the efficacy of immunotherapy.

Evidence from the literature seems to show that therapy with anti-checkpoint T-
lymphocyte-associated protein 4 (anti-CTLA-4) or anti-programmed cell death protein 1
(anti-PD-1) agents is more effective for men as compared with women in advanced cancers
such as melanoma and non-small cell lung cancer. However, because the sex dimorphism
of the immune system is complex, involving multiple elements of immune responses, it
is possible that women could derive a larger benefit than men from strategies other than
therapy with immune checkpoint inhibitors (ICIs) alone. Women with advanced lung
cancer derive a statistically significantly larger benefit from the addition of chemotherapy
to anti-PD-1/PD-L1 as compared with men. Sex-related differences in anticancer immune
response have been described in the amount and composition of intratumoral immune
infiltrates as well as in tumor expression levels of PD-L1 across a large spectrum of tumors,
including NSCLC. An intratumoral immune infiltrate enriched with partially exhausted
cytotoxic T lymphocytes (i.e., tumor-infiltrating CD8+ T cells expressing high levels of
CTLA-4 and PD-1) strongly correlates with a higher response to anti-PD-1 monotherapy.
It has been shown that intratumoral infiltrates of male patients with melanoma had a
statistically significantly larger proportion of these cells compared with those of women.
PD-L1 expression levels have been found to be statistically significantly higher in a number
of solid tumors of female patients compared with those of men, including NSCLC. Given
the complexity of the sex dimorphism of immune system function and responses, it would
be possible that women derive a larger benefit than men from different immunotherapeutic
strategies. Such heterogeneity of response is due to the ability of chemotherapy to increase
the mutational burden and neoantigenic load of female lung cancer tumors that are sta-
tistically significantly lower than those of male tumors, with this also being a potential
biological rationale that may help explain the lower efficacy of anti-PD-1 alone in women.
Furthermore, the different efficacy of chemotherapy in modulating the anticancer immune
responses of men and women could be speculated upon given the sex-related differences
in the amount and composition of intratumoral immune infiltrates reported. As compared
with men, the tumor microenvironment (TME) of women was significantly enriched for a
number of innate and adaptive immune cell types, including specific T-cell subpopulations.
NSCLCs of men and women exploited different mechanisms of immune evasion. The
TME of females was characterized by significantly greater T-cell dysfunction status, higher
expression of inhibitory immune checkpoint molecules, and higher abundance of immune-
suppressive cells, including cancer-associated fibroblasts, myeloid-derived suppressor cells
(MDSCs), and regulatory T cells. In contrast, the TME of males was significantly enriched
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for a T-cell-excluded phenotype. They reported data supporting impaired neoantigen
presentation to the immune system in tumors of men as a molecular mechanism explaining
the findings observed [32].

While these mechanisms provide biologically plausible explanations, they should
be interpreted as hypotheses rather than established causal determinants of clinical out-
comes. Overall, most of the evidence linking biological sex and gender-related determi-
nants to clinical outcomes is observational, and mechanistic interpretations should be
considered exploratory.

5. Cancer Care for the LGBTQI+ Community

While much of the evidence discussed so far has focused on biological sex differences
influencing cancer susceptibility, tumor biology, treatment response, and treatment-related
toxicity, the concept of gender oncology extends beyond biological determinants alone.
It also encompasses the impact of gender identity, gender expression, and sociocultural
factors on healthcare access, cancer prevention, treatment experiences, and clinical out-
comes. Within this broader framework, understanding the specific needs and challenges
of transgender, gender-diverse, and other LGBTQI+ populations is essential for achieving
equitable and truly personalized cancer care.

Recent estimates suggest that between 0.3% and 0.5% of adults, and 1.2% to 2.7%
of children and adolescents, identify as transgender, noting that these figures can vary
by region and mainly derive from studies conducted in Anglo-Saxon and Northern
European contexts [33].

Transgender individuals are defined as those whose gender identity differs from the
societal expectations associated with the sex assigned to them at birth, while the term
‘gender diverse’ serves as a broad label for people whose gender identity or expression
does not conform to established gender norms.

Cancer care is not exempt from the broader disparities in healthcare access and out-
comes experienced by LGBTQI+ populations. Historically, these individuals have faced
significant barriers, including discrimination, limited access to culturally competent care,
and reduced availability of healthcare services. Social stigma and marginalization have
further contributed to delayed diagnoses, lower participation in screening programs, and
suboptimal treatment pathways.

Evidence highlights substantial gaps in cancer prevention practices. According to a
recent report by the European Union Agency for Fundamental Rights, screening uptake
among LGBTQI+ individuals remains lower than in the general population. In 2023, only
10% of LGBTQI+ individuals reported having undergone a mammogram in the previous
year, compared with 36% of the general population. Similarly, 27% reported receiving a
cervical smear test within the past 12 months, versus 36% in the general population. These
disparities underscore the urgent need for more inclusive and accessible cancer prevention
and care strategies [34]. The last available data about cancer screening adherence in Italy
show that during the period 2018-2021, 79% of individuals assigned female at birth (AFAB)
between 25 and 64 years had undergone a Pap test in the prior 5 years, 73% of AFAB
between 50 and 69 years had received a mammography in the prior 2 years, and 47% of
individuals between 50 and 69 years had undergone a procedure for colorectal cancer
screening in the prior 5 years [35]. These data appear even more serious if we consider that
higher rates of alcohol and tobacco use, as well as human papillomavirus (HPV) and human
immunodeficiency virus (HIV) infection, are found in the LGBTQIA+ community, and as a
result, a higher incidence of HIV- and HPV-associated cancers characterizes transgender
and gender-diverse people compared to the cisgender population [36]. Furthermore, 2% of
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intersex people reported receiving a cancer diagnosis in the previous 12 months, which is
greater than the 0.6% rate for the overall population [34].

Beyond disparities in cancer prevention and screening uptake, emerging evidence
suggests that sexual and gender minority populations may also experience differences in
cancer-related outcomes across the care continuum. Several studies, primarily from North
America, have reported higher incidence rates of certain malignancies among transgen-
der and gender-diverse individuals, particularly cancers associated with HIV and HPV
infection, including anal, cervical, and oropharyngeal cancers. Delayed participation in
screening programs and reduced access to culturally competent healthcare may contribute
to later-stage diagnoses and more complex treatment pathways [37]. Evidence also indicates
that LGBTQI+ patients frequently encounter barriers during cancer treatment, including
misgendering, inadequate communication, a lack of provider knowledge regarding gender-
affirming care, and concerns about discrimination within healthcare settings. These factors
may negatively affect treatment adherence, patient satisfaction, psychological well-being,
and overall quality of life. Cancer survivorship studies have similarly reported higher
levels of distress, social isolation, and unmet supportive care needs among sexual and
gender minority individuals compared with heterosexual and cisgender populations [38].
However, despite increasing recognition of these disparities, robust data on cancer-specific
outcomes remain limited. Most available evidence originates from North American cohorts,
while European data—and particularly data from Italy—are scarce. Furthermore, sexual
orientation and gender identity variables are not routinely collected in cancer registries
and clinical datasets, making it difficult to accurately assess differences in cancer incidence,
stage at diagnosis, treatment delivery, recurrence, survival, and long-term outcomes [39].
Addressing these knowledge gaps through prospective and population-based research is
essential to better understand the oncology-specific needs of LGBTQI+ populations and to
develop evidence-based interventions aimed at reducing disparities.

Despite growing awareness of these disparities, research concerning cancer care and
cancer-related outcomes among LGBTQI+ populations in Europe remains significantly
limited, with the majority of information coming from North America and frequently failing
to address the specific psychosocial effects or reactions to diagnosis faced by this group.
There is a necessity for inclusive and intersectional research approaches that accurately
represent the various identities within the LGBTQI+ population. There is a distinct demand
for enhanced training for healthcare providers to foster cultural competence and minimize
discrimination, as well as the development of targeted resources and campaigns to increase
awareness of cancer risks that are particular to LGBTQI+ individuals. Furthermore, it
is vital to develop inclusive cancer policies that cater specifically to the distinct needs
of the LGBTQI+ community. Such policies must focus on removing the pathological
labels from LGBTQI+ identities, tailoring medical treatment plans to individual patients,
and making sure that screening initiatives are accessible to everyone. Applying these
suggestions is essential for attaining fair cancer care and enhancing health outcomes for the
LGBTQI+ population.

The American Society of Clinical Oncology (ASCO) has recognized sexual and gender
minority (SGM) populations as a diverse group at increased risk of receiving inequitable
care and experiencing discrimination across the cancer care continuum. Its position state-
ment, “Strategies for Reducing Cancer Health Disparities Among Sexual and Gender Minority
Populations,” calls for targeted outreach and educational support for SGM patients, en-
hanced cultural competency training for healthcare providers, the integration of sexual
orientation and gender identity variables into quality-of-care metrics, and expanded data
collection to better inform future interventions.

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.3390/jcm15145435

J. Clin. Med. 2026, 15, 5435

10 of 13

In Italy, the Italian Association of Medical Oncology (AIOM) has similarly acknowl-
edged the importance of this issue. The “Assisi Recommendations” and the document
“Gender Oncology: Recommendations and Consensus of the Italian Association of Medical Oncology
(AIOM)” reflect the outcomes of the AIOM Oncology Ethics Day, which focused on gender
differences in oncology and the care of transgender and gender-diverse individuals. Pro-
moting research in this area, through the generation of robust evidence and the collection
of prospective data, has been identified as a key priority to reduce existing disparities. By
addressing the specific challenges faced by transgender and gender-diverse patients and
advocating for dedicated clinical and policy guidance, AIOM underscores its commitment
to ensuring equitable cancer care for all, regardless of gender identity or social context, in
line with a broader “health for all” vision.

More broadly, medical oncology is increasingly moving toward a truly personalized
model of care, one that considers the full spectrum of individual patient characteristics,
including biological, social, and behavioral factors, among which sexual orientation and
gender identity may also influence disease trajectory and care outcomes.

6. Conclusions

Sex (e.g., chromosomes, hormones, and immune function) and gender (e.g., social
roles, behaviors, and access to care) both play a critical role in shaping cancer incidence,
progression, and survival. Across most malignancies affecting both sexes, men show higher
incidence and mortality rates, and this pattern is consistently observed worldwide and
reflected in national data, despite variations between countries.

Sex- and gender-based differences are also evident in treatment outcomes and toxicity
profiles. Women experience a lower survival benefit when treated with immunotherapy
as monotherapy, but a greater survival benefit is observed in women treated with a com-
bination of immunotherapy and chemotherapy. At the same time, women experience
a higher burden of treatment-related adverse events, particularly with immunotherapy
and fluoropyrimidine-based regimens such as 5-fluorouracil. These differences are likely
driven by variations in hormonal pathways, immune responses, drug metabolism, and
genetic and epigenetic factors. In parallel, gender-related determinants, including smoking
and alcohol use, occupational exposures, health-seeking behaviors, and participation in
screening programs, further contribute to disparities in cancer detection and outcomes.

Gender pharmacology is a complex field of study, requiring consideration not only of
biological and physiological differences but also of psychosocial, cultural, and behavioral
factors that shape individual health trajectories. Despite this, few medicinal products
include sex-specific information in their prescribing data, largely due to the historical
underrepresentation of women in clinical trials. Advancing precision oncology will require
a stronger commitment to inclusive research, including increased enrollment of women,
systematic sex- and gender-disaggregated analyses, and the development of tailored thera-
peutic strategies, such as optimized dosing and scheduling.

Beyond the binary framework of male and female, sexual and gender minority
(LGBTQIA+) populations continue to face significant inequities in access to healthcare
and cancer outcomes. Addressing these disparities is essential not only from an ethical
perspective but also to improve overall cancer control. Greater awareness and targeted
action within the oncology community—particularly in Europe—are needed to ensure
equitable, inclusive, and high-quality cancer care for all populations, including other
marginalized groups.

Author Contributions: All authors contributed substantially to the conception, drafting, revision,

and approval of the manuscript and agree to be accountable for all aspects of the work. All authors
have read and agreed to the published version of the manuscript.

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.3390/jcm15145435

J. Clin. Med. 2026, 15, 5435 11 0f 13

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were not required for this study
in accordance with local legislation and institutional requirements.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: Berardi has received grants and compensation for consulting and advisory
board activities not related to the present manuscript from Astellas, Bayer, Bristol Myers Squibb
(BMS), Boehringer Ingelheim, Eisai, GSK, Incyte, Johnson & Johnson (J & J), Lilly, Lionhealth, and
Lundbeck. The remaining authors declare no conflicts of interest.

Abbreviations
NSCLC = non-small cell lung cancer, EGFR = epidermal growth factor receptor, ADR = adverse

drug reaction, VMEL = maximal elimination capacity of paclitaxel, 5-FU = 5-fluorouracil, CL = plasma
clearance, AUC = area under the plasma concentration, BW = body weight, BSA = body surface
area, AE = adverse event, anti-CTLA-4 = anti-checkpoint T-lymphocyte-associated protein 4, anti-
PD-1 = anti-programmed cell death protein 1, ICI = immune checkpoint inhibitor, TME = tumor mi-
croenvironment, AFAB = assigned female at birth, SGM = sexual and gender minority, HPV = human
papillomavirus, HIV = human immunodeficiency virus, ASCO = American Association of Clinical

Oncology, SGM = sexual and gender minority, AIOM = Italian Association of Medical Oncology.

References

1.

10.

11.

12.

13.

Patwardhan, V.; Gil, G.F; Arrieta, A.; Cagney, ].; DeGraw, E.; Herbert, M.E.; Khalil, M.; Mullany, E.C.; O’Connell, E.M.; Spencer,
C.N,; et al. Differences across the lifespan between females and males in the top 20 causes of disease burden globally: A systematic
analysis of the Global Burden of Disease Study 2021. Lancet Public Health 2024, 9, e282-€294. [CrossRef] [PubMed] [PubMed
Central]

Rubin, ].B.; Abou-Antoun, T.; Ippolito, J.E.; Llaci, L.; Marquez, C.T.; Wong, ].P.; Yang, L. Epigenetic developmental mechanisms
underlying sex differences in cancer. J. Clin. Investig. 2024, 134, €180071. [CrossRef] [PubMed] [PubMed Central]

Dirican, C.D.; Nelson, P.S. Y Chromosome Loss and Implications for Oncology. Mol. Cancer Res. 2024, 22, 603-612. [CrossRef]
[PubMed] [PubMed Central]

Raghavan, S. How inclusive are cell lines in preclinical engineered cancer models? Dis. Models Mech. 2022, 15, dmm049520.
[CrossRef] [PubMed] [PubMed Central]

Perera, N.D.; Bellomo, T.R.; Schmidt, W.M.; Litt, H.K.; Shyu, M.; Stavins, M.A.; Wang, M.M.; Bell, A.; Saleki, M.; Wolf, K.I; et al.
Analysis of Female Participant Representation in Registered Oncology Clinical Trials in the United States from 2008 to 2020.
Oncologist 2023, 28, 510-519. [CrossRef] [PubMed] [PubMed Central]

Ozdemir, B.C.; Richters, A.; Espinosa da Silva, C.; Berner, A.M. Cancer researchers’ perceptions of the importance of the sex of cell
lines, animals, and human samples for cancer biology research. iScience 2023, 26, 106212. [CrossRef] [PubMed] [PubMed Central]
Rubin, J.B. Gender and sex interactions are intrinsic components of cancer phenotypes. Nat. Rev. Cancer 2025, 25, 634—-648.
[CrossRef] [PubMed]

Ministero della Salute. I Numeri del Cancro in Italia 2024; Tumori, i Dati Aiom-Airtum; Ministero della Salute: Rome, Italy, 2024.
Ministero della Salute. I Numeri del Cancro in Italia 2023; Tumori, i Dati Aiom-Airtum; Ministero della Salute: Rome, Italy, 2023.
Cancer Today IARC, Data Version: Globocan 2022 (Version 1.1)—2 August 2024. Available online: https://gco.iarc.who.int
(accessed on 1 April 2026).

Afshar, N.; Dashti, S.G.; Mar, V.; Te Marvelde, L.; Evans, S.; Milne, R.L.; English, D.R. Do age at diagnosis, tumour thickness and
tumour site explain sex differences in melanoma survival? A causal mediation analysis using cancer registry data. Int. ]. Cancer
2024, 154, 793-800. [CrossRef] [PubMed]

Liou, W.L,; Tan, T.J.; Chen, K.; Goh, G.B.; Chang, ].P.; Tan, C.K. Gender survival differences in hepatocellular carcinoma: Is it all
due to adherence to surveillance? A study of 1716 patients over three decades. J[GH Open 2023, 7, 377-386. [CrossRef] [PubMed]
Klasen, C.; Wuerdemann, N.; Rothbart, P.; Prinz, ].; Eckel, HN.C.; Suchan, M.; Kopp, C.; Johannsen, J.; Ziogas, M.; Charpentier,
A_; et al. Sex-specific aspects in patients with oropharyngeal squamous cell carcinoma: A bicentric cohort study. BMC Cancer 2023,
23, 1054. [CrossRef] [PubMed]

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.1016/S2468-2667(24)00053-7
https://www.ncbi.nlm.nih.gov/pubmed/38702093
https://pmc.ncbi.nlm.nih.gov/articles/PMC11080072
https://pmc.ncbi.nlm.nih.gov/articles/PMC11080072
https://doi.org/10.1172/JCI180071
https://www.ncbi.nlm.nih.gov/pubmed/38949020
https://pmc.ncbi.nlm.nih.gov/articles/PMC11213507
https://doi.org/10.1158/1541-7786.MCR-24-0105
https://www.ncbi.nlm.nih.gov/pubmed/38647375
https://pmc.ncbi.nlm.nih.gov/articles/PMC11217729
https://doi.org/10.1242/dmm.049520
https://www.ncbi.nlm.nih.gov/pubmed/35642685
https://pmc.ncbi.nlm.nih.gov/articles/PMC9187871
https://doi.org/10.1093/oncolo/oyad009
https://www.ncbi.nlm.nih.gov/pubmed/36848266
https://pmc.ncbi.nlm.nih.gov/articles/PMC10243778
https://doi.org/10.1016/j.isci.2023.106212
https://www.ncbi.nlm.nih.gov/pubmed/37153448
https://pmc.ncbi.nlm.nih.gov/articles/PMC10156586
https://doi.org/10.1038/s41568-025-00829-4
https://www.ncbi.nlm.nih.gov/pubmed/40389544
https://gco.iarc.who.int
https://doi.org/10.1002/ijc.34752
https://www.ncbi.nlm.nih.gov/pubmed/37823184
https://doi.org/10.1002/jgh3.12910
https://www.ncbi.nlm.nih.gov/pubmed/37265931
https://doi.org/10.1186/s12885-023-11526-6
https://www.ncbi.nlm.nih.gov/pubmed/37919644
https://doi.org/10.3390/jcm15145435

J. Clin. Med. 2026, 15, 5435 12 0f 13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

Climstein, M.; Hudson, J.; Stapelberg, M.; Miller, L.].; Rosic, N.; Coxon, P.; Furness, J.; Walsh, J. Patients poorly recognize lesions of
concern that are malignant melanomas: Is self-screening the correct advice? Peer] 2024, 12, e17674. [CrossRef] [PubMed] [PubMed
Central]

Chen, Y;; Zhang, Y.; Yan, Y,; Han, J.; Zhang, L.; Cheng, X.; Lu, B.; Li, N.; Luo, C.; Zhou, Y,; et al. Global colorectal cancer screening
programs and coverage rate estimation: An evidence synthesis. J. Transl. Med. 2025, 23, 811. [CrossRef] [PubMed] [PubMed
Central]

Adam, R.; Vieira, R.; Hannaford, P.C.; Martin, K.; Whitaker, K.L.; Murchie, P.; Elliott, A.M. Relationship between symptoms,
sociodemographic factors, and general practice help-seeking in 10 904 adults aged 50 and over. Eur. J. Public Health 2025, 35,
26-34. [CrossRef] [PubMed] [PubMed Central]

McIntosh, S.; Harries, B.; Perry, M.; Cropley, M.; Dibb, B. Barriers & Facilitators to Help-Seeking Behaviour for Abnormal Lower
Urinary Tract Symptoms in Men: Systematic Review. Cancer Med. 2025, 14, €71214. [CrossRef] [PubMed] [PubMed Central]
Montiel, C.; Bedrossian, N.; Kramer, A.; Myre, A.; Piché, A.; McDonough, M.H.; Sabiston, C.M.; Petrella, A.; Gauvin, L.; Doré, I.
Barriers and facilitators of supportive care access and use among men with cancer: A qualitative study. J. Cancer Surviv. 2025, 19,
306-318. [CrossRef] [PubMed]

Burgess, R.; Lekekela, B.; McBride, R.S.; Eyles, J. South African men'’s perceptions of breast cancer: Impact of gender norms on
health care accessibility. Health Promot. Int. 2022, 37, daac075. [CrossRef] [PubMed] [PubMed Central]

Terefe, B.; Workneh, B.S.; Zeleke, G.A.; Mekonen, E.G.; Zegeye, A.F.; Aemro, A.; Tekeba, B.; Tamir, T.T.; Wassie, M.; Ali, M.S.
Uncovering women’s healthcare access challenges in low- and middle-income countries using mixed effects modelling approach:
Insights for achieving the Sustainable Development Goals. PLoS ONE 2025, 20, e0314309. [CrossRef] [PubMed] [PubMed Central]
Arevalo, M.VPN.; Maslog, E.A.S.; Manlongat, K.D.; Ornos, E.D.B.; Chitapanarux, I.; Eala, M.A.B.; Dee, E.C. Social determinants
of sex disparities in cancer in Southeast Asia. iScience 2023, 26, 107110. [CrossRef] [PubMed] [PubMed Central]

Liu, A.; Genovese, G.; Zhao, Y.; Pirinen, M.; Zekavat, M.M.; Kentistou, K.; Yang, Z.; Yu, K,; Vlasschaert, C.; Liu, X,; et al.
Population analyses of mosaic X chromosome loss identify genetic drivers and widespread signatures of cellular selection.
medRxiv 2023. [CrossRef] [PubMed] [PubMed Central]

Cardano, M.; Buscemi, G.; Zannini, L. Sex disparities in DNA damage response pathways: Novel determinants in cancer
formation and therapy. iScience 2022, 25, 103875. [CrossRef] [PubMed] [PubMed Central]

Zhang, C.M,; Ge, Z.B.; Zhou, H.H.; Wei, M.X,; Ding, X.Y.; Lin, Z.Z.; Wang, M.Y.; Bai, C.J. Sex chromosomes/hormones and the
tumor microenvironment of non-reproductive cancers. Front. Immunol. 2025, 16, 1642956. [CrossRef] [PubMed] [PubMed Central]
Iuliano, S.; Mirabelli, M.; Giuliano, S.; Brunetti, A. Insulin resistance and metabolic dysfunction in thyroid nodules and
differentiated thyroid cancer. Curr. Opin. Oncol. 2026, 38, 1-10. [CrossRef] [PubMed]

Berardi, R.; Rossi, F; Papa, R.; Appetecchia, M.; Baggio, G.; Bianchini, M.; Mazzei, T.; Maria Moretti, A.; Ortona, E.; Pietrantonio,
F; et al. Gender oncology: Recommendations and consensus of the Italian Association of Medical Oncology (AIOM). ESMO Open
2024, 9, 102243. [CrossRef] [PubMed] [PubMed Central]

Lozano-Herrera, S.J.; Garcia-Gutiérrez, N.; Herndndez-Puga, A.G.; Luzardo-Ocampo, I.; Vergara-Castafieda, H.A. Estrogenic
endocrine disruptors and cancer: A narrative review. Endokrynol. Pol. 2025, 76, 236-247. [CrossRef] [PubMed]

Verro, B.; Filumara, S.; Saraniti, G.; Saraniti, C. Laryngeal Cancer in Women: Unveiling Gender-Specific Risk Factors, Treatment
Challenges, and Survival Disparities. Curr. Oncol. 2024, 32, 19. [CrossRef] [PubMed] [PubMed Central]

Tao, X.; Wang, Y.; Xiang, B.; Hu, D.; Xiong, W.; Liao, W.; Zhang, S.; Liu, C.; Wang, X.; Zhao, Y. Sex bias in tumor immunity:
Insights from immune cells. Theranostics 2025, 15, 5045-5072. [CrossRef] [PubMed] [PubMed Central]

Ozdemir, B.C.; Gerard, C.L,; Espinosa da Silva, C. Sex and Gender Differences in Anticancer Treatment Toxicity: A Call for
Revisiting Drug Dosing in Oncology. Endocrinology 2022, 163, bqac058. [CrossRef] [PubMed]

Unger, ] M.; Vaidya, R.; Albain, K.S.; LeBlanc, M.; Minasian, L.M.; Gotay, C.C.; Henry, N.L.; Fisch, M.].; Lee, S.M.; Blanke, C.D.;
et al. Sex differences in risk of severe adverse events in patients receiving immunotherapy, targeted therapy, or chemotherapy in
cancer clinical trials. J. Clin. Oncol. 2022, 40, 1474-1486. [CrossRef] [PubMed]

Rossi, F; Parisi, A.; Bianchi, A.; Boni, E.; Pompilii, P.; Prendi, E.; Tarantino, V.; Giampieri, R.; Berardi, R. Gender oncology:
Differences in epidemiology, clinical outcome and toxicity in the two sexes. A narrative review. J. Sex Gend. Specif. Med. 2023, 9,
130-142. [CrossRef]

Leone, A.G.; Miceli, R.; Trapani, D.; Massagrande, M.; Morano, F.; Marsoni, S.; La Verde, N.; Berardi, R.; Casolino, R.; Lambertini,
M.; et al. Cancer care in transgender and gender-diverse persons: Results from two national surveys among providers and health
service users by the Italian Association of Medical Oncology. ESMO Open 2023, 8, 101578. [CrossRef] [PubMed] [PubMed Central]
European Union Agency for Fundamental Rights. LGBTIQ at a Crossroads: Progress and Challenges; European Union Agency for
Fundamental Rights: Vienna, Austria, 2024.

Ministero della Salute. I Numeri del Cancro in Italia 2022; Tumori, i Dati Aiom-Airtum; Ministero della Salute: Rome, Italy, 2022.
Leone, A.G.; Trapani, D.; Schabath, M.B,; Safer, ].D.; Scout, N.EN.; Lambertini, M.; Berardi, R.; Marsoni, S.; Perrone, F.; Cinieri, S.;
et al. Cancer in Transgender and Gender-Diverse Persons: A Review. JAMA Oncol. 2023, 9, 556-563. [CrossRef] [PubMed]

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.7717/peerj.17674
https://www.ncbi.nlm.nih.gov/pubmed/38974412
https://pmc.ncbi.nlm.nih.gov/articles/PMC11227272
https://pmc.ncbi.nlm.nih.gov/articles/PMC11227272
https://doi.org/10.1186/s12967-025-06887-4
https://www.ncbi.nlm.nih.gov/pubmed/40696392
https://pmc.ncbi.nlm.nih.gov/articles/PMC12285180
https://pmc.ncbi.nlm.nih.gov/articles/PMC12285180
https://doi.org/10.1093/eurpub/ckae198
https://www.ncbi.nlm.nih.gov/pubmed/39675047
https://pmc.ncbi.nlm.nih.gov/articles/PMC11832149
https://doi.org/10.1002/cam4.71214
https://www.ncbi.nlm.nih.gov/pubmed/40938280
https://pmc.ncbi.nlm.nih.gov/articles/PMC12427358
https://doi.org/10.1007/s11764-023-01467-1
https://www.ncbi.nlm.nih.gov/pubmed/37853270
https://doi.org/10.1093/heapro/daac075
https://www.ncbi.nlm.nih.gov/pubmed/35810410
https://pmc.ncbi.nlm.nih.gov/articles/PMC9271232
https://doi.org/10.1371/journal.pone.0314309
https://www.ncbi.nlm.nih.gov/pubmed/39820848
https://pmc.ncbi.nlm.nih.gov/articles/PMC11737728
https://doi.org/10.1016/j.isci.2023.107110
https://www.ncbi.nlm.nih.gov/pubmed/37456827
https://pmc.ncbi.nlm.nih.gov/articles/PMC10339016
https://doi.org/10.1101/2023.01.28.23285140
https://www.ncbi.nlm.nih.gov/pubmed/36778285
https://pmc.ncbi.nlm.nih.gov/articles/PMC9915812
https://doi.org/10.1016/j.isci.2022.103875
https://www.ncbi.nlm.nih.gov/pubmed/35243237
https://pmc.ncbi.nlm.nih.gov/articles/PMC8858993
https://doi.org/10.3389/fimmu.2025.1642956
https://www.ncbi.nlm.nih.gov/pubmed/41019050
https://pmc.ncbi.nlm.nih.gov/articles/PMC12463827
https://doi.org/10.1097/CCO.0000000000001202
https://www.ncbi.nlm.nih.gov/pubmed/41222548
https://doi.org/10.1016/j.esmoop.2024.102243
https://www.ncbi.nlm.nih.gov/pubmed/38394984
https://pmc.ncbi.nlm.nih.gov/articles/PMC10937209
https://doi.org/10.5603/ep.104430
https://www.ncbi.nlm.nih.gov/pubmed/40586401
https://doi.org/10.3390/curroncol32010019
https://www.ncbi.nlm.nih.gov/pubmed/39851935
https://pmc.ncbi.nlm.nih.gov/articles/PMC11764012
https://doi.org/10.7150/thno.106465
https://www.ncbi.nlm.nih.gov/pubmed/40303343
https://pmc.ncbi.nlm.nih.gov/articles/PMC12036885
https://doi.org/10.1210/endocr/bqac058
https://www.ncbi.nlm.nih.gov/pubmed/35560216
https://doi.org/10.1200/jco.21.02377
https://www.ncbi.nlm.nih.gov/pubmed/35119908
https://doi.org/10.1723/4155.41522
https://doi.org/10.1016/j.esmoop.2023.101578
https://www.ncbi.nlm.nih.gov/pubmed/37270870
https://pmc.ncbi.nlm.nih.gov/articles/PMC10265617
https://doi.org/10.1001/jamaoncol.2022.7173
https://www.ncbi.nlm.nih.gov/pubmed/36757703
https://doi.org/10.3390/jcm15145435

J. Clin. Med. 2026, 15, 5435 13 of 13

37. Jackson, S.S.; Patel, S.; Parker, K. Cancer disparities among sexual and gender minority populations. J. Natl. Med. Assoc. 2023, 115,
S32-537. [CrossRef] [PubMed] [PubMed Central]

38. Cheung, CK; Lee, H,; Levin, N.J.; Choi, E.; Ross, V.A.; Geng, Y.; Thomas, B.N.; Roth, M.E. Disparities in cancer care among sexual
and gender minority adolescent and young adult patients: A scoping review. Cancer Med. 2023, 12, 14674-14693. [CrossRef]
[PubMed] [PubMed Central]

39. Franco-Rocha, O.Y.; Wheldon, C.W.; Trainum, K_; Kesler, S.R.; Henneghan, A.M. Clinical, psychosocial, and sociodemographic
factors of sexual and gender minority groups with cancer: A systematic review. Eur. J. Oncol. Nurs. 2023, 64, 102343. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390 /jcm15145435


https://doi.org/10.1016/j.jnma.2023.02.005
https://www.ncbi.nlm.nih.gov/pubmed/37202001
https://pmc.ncbi.nlm.nih.gov/articles/PMC10204147
https://doi.org/10.1002/cam4.6090
https://www.ncbi.nlm.nih.gov/pubmed/37245227
https://pmc.ncbi.nlm.nih.gov/articles/PMC10358240
https://doi.org/10.1016/j.ejon.2023.102343
https://www.ncbi.nlm.nih.gov/pubmed/37290162
https://doi.org/10.3390/jcm15145435

	Introduction 
	Materials and Methods 
	Differences in Epidemiology 
	Differences in Therapies 
	Cancer Care for the LGBTQI+ Community 
	Conclusions 
	References

