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Abstract

Background: Although male and female cancer patients are distinct in many ways,

there is a limited understanding in the differences between male and female biology

and differing pharmacokinetic responses to cancer drugs. In fact, sex and gender are

currently not considered in most treatment decisions in the fields of oncology and

hematology. The lack of knowledge about potential sex differences in both disciplines

may lead to differences in treatment efficacy, toxicity, and the overall survival (OS) of

patients.

Aim: To evaluate their awareness about sex and gender in clinical practice we

surveyed Swiss hematologists and oncologists from September to Novem-

ber 2022.

Methods: We collected data about the clinical knowledge, experimental research,

palliative care, quality of life, as well as the participant perception of the importance

of sex and gender. We identified 767 eligible clinicians, of whom 150 completed the

survey (20% response rate).

Results: While most participants agreed that sex and gender were relevant when

treating patients, it became clear that fewer participants knew about sex and gender

differences in treatment toxicity and survival, which in turn would affect the treat-

ment of their patients. Most participants agreed that this topic should be integrated

into continuing education and research.

Conclusion: Our findings indicate the need for more awareness and training on

sex and gender in cancer research and clinical care among oncologists and

hematologists. Ideally, by better educating medical students and health profes-

sionals, a demand is created for improving research policies, publications and

therefore patient care.
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1 | INTRODUCTION

Individuals differ on many levels, including socially and biologically.

Despite the distinction between sex and gender, these terms are

often used interchangeably in research and are not sufficiently consid-

ered in modern medical practice. Sex refers to biological features such

as chromosomes, physiological processes, and organs (including and

beyond reproductive ability).1 Gender, on the other hand, describes

the characteristics of our socially constructed roles, behaviors, and

identity.2 Most treatment decisions are based on decades-long

research using predominately male cells, animals, and individuals,3

which is problematic given the growing body of data indicating sex

differences in various diseases (especially pertaining to prevalence,

symptoms, diagnosis, and prognosis).4

Oncology and hematology are disciplines that currently incorpo-

rate the complexities of carcinogenesis and molecular genetic differ-

ences in tumor biology in preclinical and clinical research.5 Until

recently, both fields were tumor type-centered and aimed to identify

common characteristics among patients to determine the best treat-

ment protocol for each patient. The development of precision medicine

and the introduction of novel diagnostic tools have allowed a better

understanding of genomic subgroups, immunological interactions, and

biomarkers in different tumor types.5,6 These critical clinical advances

have replaced the “one size fits all” tumor type-centered treatments

and general-purpose cytotoxic drugs with targeted approaches and

biomarker-driven treatments (e.g., tyrosine kinase inhibitors, immuno-

therapies, adaptive cell therapy, and personalized vaccines).6 Moreover,

factors like age, frailty, organ function, and concomitant drugs are often

considered to further personalize treatment decisions.

Despite these advances, there is limited understanding regarding

the differences between male and female biology and differing phar-

macokinetic responses to cancer drugs. Most knowledge about tumor

biology and anticancer drugs is still based on the male physiology in

cells, animals, and humans. Historically, females have been underrep-

resented and underreported in biomedical research and clinical trials7

due to the potential effect of cyclic hormonal changes on results, fer-

tility risk, and additional pregnancy-related considerations. Yet, there

are notable and significant sex differences that should be considered

when tailoring anticancer therapies. As an example, a male body mass

is comprised of 80% of lean, metabolically active muscle while that

constitutes only 65% of female body mass.8 The higher fraction of

adipose tissue in the female body may lead to higher rates of toxicity,

which may require dose reductions during treatment and could also

lead to worse health outcomes compared to male patients. In spite of

the notable physiological differences between the sexes, in current

clinical practice male and female patients receive the same anticancer

treatment regimens and medication dosages.

In clinical studies, there is a distinct lack of reporting about sex

differences pertaining to tumor biology, mutational markers, as well as

treatment response and adverse effects.8,9 Addressing this significant

knowledge gap in both disciplines could improve sex-specific dosing,

treatment efficacy, toxicity, and the OS in both sexes. To address this

knowledge gap and raise awareness regarding the need for reporting

the sex and gender differences in non-sex-related malignancies, we

developed a survey for Swiss oncologists and hematologists to assess

their current knowledge about the impact of sex and gender in disease

risk and outcomes, specifically in clinical practice. In addition to raising

awareness about this issue, we aim to motivate clinicians and

researchers to be more critical about sex and gender differences in

education and daily practice, and to also consider policy changes in

basic research, clinical trial conduct and reporting.

2 | METHODS

Our cross-sectional online study was conducted among hematologists

and oncologists in Switzerland. To identify potential participants, we

used web searches to generate a list of clinicians in hematological and

oncological departments in hospitals and medical practices in

Switzerland, which identified 56 institutions within Switzerland and

767 eligible clinicians (245 hematologists and 522 oncologists). To

recruit potential participants, we emailed 767 identified clinicians in

September 2022 with a description of our cross-sectional study and a

link to participate via SurveyMonkey® (an online platform). Two

weeks after this initial email, we sent a follow-up email to all individ-

uals in the email listing, except to those who already participated or

those who opted out of the email listing. In November 2022, we also

handed out a flyer at the Swiss Oncologists and Hematologist

Congress (SOHC) with information about the study and a QR code to

participate in the survey. Our online survey was available over the

course of 10 weeks (from September 19 to November 26, 2022), and

was closed at the end of the study period.

2.1 | Survey instrument

The survey collected data including participant demographics and

career-related questions such as working region within Switzerland

and clinical fields of work. Using published literature in the fields of

hematology and oncology regarding established sex and gender differ-

ences, we also developed questions related to to clinical knowledge in

the areas of hematology, oncology, experimental research, palliative

care, quality of life in older populations, and participant perceptions

regarding the general importance of sex and gender in cancer-related

treatment options. As these questions were developed specifically for

our study, we pilot-tested them in a small group of clinicians from

other medical fields to determine whether participants could under-

stand the questions and to avoid creating a knowledge bias in our tar-

get study population. We initially developed the survey questions in

English. Two translators then translated them into German and French

using forward translation. We then back-translated the survey ques-

tions to English using a free online translating tool (DeepL®) to assess

the accuracy of the German and French translations.

For the questions developed to assess participant awareness of

sex and gender in disease risk and outcomes, we used five-point

Likert-type responses to measure the participant's level of agreement.
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After a participant answered a specific question, the online survey

would then provide the correct response with the corresponding liter-

ature citation.

2.2 | Statistical analyses

Given our study objectives and small sample size, our analysis focused

on descriptive statistics. We used the medians and interquartile

ranges to describe the distribution of skewed continuous variables,

and reported proportions for categorical variables. We reported

descriptive statistics for the sample overall and sex-stratified.

3 | RESULTS

A total of 150 clinicians completed the survey, which corresponded to a

20% response rate. Most participants (82%) worked in the German-

speaking region of Switzerland, and 99% worked in a hospital setting

(Table 1). Approximately half of the participants were biologically female

(53%), and 76% were aged between 31 and 50 years. All of the partici-

pants in our sample reported concordance with their sex assigned at

birth and their gender expression. To be consistent, we will refer to the

participants from this study as female or male. While most participants

indicated knowing the difference between the sex and gender, biological

sex was considered twice as relevant as sociocultural gender role and

responses seemed comparable betweenmale and female participants.

In some of our sex-stratified analyses, we found that resident or

attending physicians comprised 75% of female and 37% of male par-

ticipants, respectively (Table 1). Among the male participants, 60%

were chief physicians or heads of departments, compared to only

23% among female participants.

Half (54%) of the participants in our study agreed that sex and

gender should be incorporated in personalized medicine to be accu-

rate, although only 23% strongly agreed with this statement (Figure 1;

Table 2). Over half (59%) of our sample knew about the predominate

use of male cells and animals in experimental research, although one-

third (34% male vs. 32% female) reported that they were unaware of

these disparities.

In regards to sex disparities in antitumor treatment, 54% agreed

that women are more likely to develop adverse effects from antican-

cer treatments (Figure 1; Table 2). 11% and 15% of male and female

participants, respectively, were unaware of the greater burden of

adverse events (AEs) among women. Nearly 40% of participants (44%

male vs. 35% female) were unaware of sex differences in the OS in

melanoma. Most participants (64% male vs. 77% female) agreed that

muscle mass and adipose tissue can affect treatment response. Over

half of our participants (63% female and 59% male participants) dis-

agreed that nonreproductive carcinomas are independent of sex hor-

mones. However, 15% and 10% of male and female participants,

respectively, agreed with this statement.

Approximately one-third of the sample knew that rituximab

(i.e., an anti-CD20 antibody) showed reduced plasma levels among

male compared to female patients (Figure 1; Table 2). However, 17%

of our male participants and 10% of our female participants disagreed

with this statement. Regarding stem cell transplantations, 75% and

60% of female and male participants, respectively agreed that survival

and toxicity is affected by the biological sex of the recipient or donor.

More female participants (82% compared to 66% male partici-

pants) agreed that male patients in palliative settings discuss impend-

ing death more than female patients (Figure 1; Table 2). Nearly half

(48%) of our sample disagreed that older women had poorer quality of

life (43% male vs. 51% female), and 14% of participants responded

that they were unsure.

At the end of the survey, 42% of participants (37% male vs. 46%

female) agreed that the information provided in our survey changed

their opinions about the relevance of sex and gender in everyday clini-

cal practice. Furthermore, most participants indicated that they would

like to see this topic integrated into continuing education (74%) and

research (83%). Among female participants, 85% (compared to 61% of

male participants) indicated that they wanted sex and gender inte-

grated into continuing education, and 90% (compared to 69% of male

participants) of wanted these topics integrated in research.

4 | DISCUSSION

The results from our cross-sectional online survey indicate that there

is room for improved awareness and education regarding sex and gen-

der in cancer research and patient care among Swiss hematologists

and oncologists. While a notable proportion of clinicians responded

incorrectly to certain statements or indicated that they were unsure

of the correct response, there seems to be an important opportunity

to raise awareness about sex and gender disparities given that nearly

half of the sample indicated that the information from our survey

changed their opinions about the relevance of sex and gender in daily

clinical practice. Most participants were aware of the difference

between the two terms and considered sex and gender as part of

“personalized medicine.” However, currently personalized or precision

medicine aims to identify molecular and biological characteristics in

most cases to customize patient-specific targeted treatments, and sex

and gender are not typically considered.10

The difficulty with assessing sex and gender begins at the preclin-

ical research level. We recently reported in an international survey

among academic cancer researchers that half of the 1247 researchers

did not know the sex of the cell lines used in their research, even

though data suggest that the sex of cell lines can affect the results of

in vitro experiments.30,31 This was also reflected in the responses

from our current study, given that nearly 40% of male participants did

not know about this bias. As a further example, Nunes and colleagues

showed that higher levels of toxicity were inflicted upon male-derived

cells in an anticancer high throughput screening, which presented a

sex-related difference in cell sensitivity to 79 out of 81 antineoplastic

agents.32 Similarly, as nearly two-thirds of the participants in our

study recognized, there is increasing evidence that sex chromosomes

and hormones play an important role in development of various
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nonsex-dependent cancers (such as melanoma, lung, bladder, and liver

cancer).33,34

As recognized by over half of our participants, women are more

likely to develop AEs from anticancer treatment. Indeed, women often

have higher blood drug concentrations and longer elimination times

than men with the same drug dose,35 leading to a higher risk for

adverse drug reactions across all drug classes and higher hospitaliza-

tion rates among women.36,37 For example, The SEXIE-R-CHOP-14

trial showed that elderly men treated for diffuse large B-cell lym-

phoma (DLBCL) had lower serum levels of the anti-CD20-antibody

TABLE 1 Characteristics of survey participants, n (%).

Characteristics

Sex

Total (N = 150) Female (n = 80) Male (n = 70)

Age

Median (IQR) 41 35–48 39 34–44 45 39–53

≤30 6 4% 6 8% 0 0%

31–40 67 45% 43 54% 24 34%

41–50 46 31% 23 29% 23 33%

51–60 24 16% 7 9% 17 24%

≥61 7 4% 1 0% 6 9%

Gender expression

Very feminine 13 9% 13 16% — —

Feminine 65 43% 65 81% — —

Between feminine and androgynous/neutral 2 1% 2 3% — —

Between masculine and androgynous/neutral 5 3% — — 5 7%

Masculine 56 37% — — 56 80%

Very masculine 9 6% — — 9 13%

Country and the region of work

Switzerland, French-speaking region 23 15% 11 14% 12 17%

Switzerland, German-speaking region 123 82% 67 84% 56 80%

Switzerland, Italian-speaking region 4 3% 2 3% 2 3%

Work settinga

Group practice 7 5% 3 4% 4 6%

Hospital 76 51% 42 53% 34 49%

University hospital 74 49% 38 48% 36 51%

Research 13 9% 5 6% 8 11%

Other 2 1% — — 2 3%

Date of medical licensing exam

1980–1989 13 9% 2 2% 11 16%

1990–1999 22 15% 8 10% 14 20%

2000–2009 53 35% 30 38% 23 33%

2010–2019 62 41% 40 50% 22 31%

Job position

Resident physician 33 22% 24 30% 9 13%

Attending physician/consultant 53 35% 36 45% 17 24%

Chief physician/head of the department 60 40% 18 23% 42 60%

Other 4 3% 2 3% 2 3%

Clinical field

Oncology 73 49% 36 45% 37 53%

Hematology 62 41% 35 44% 27 39%

Both oncology and hematology 15 10% 9 11% 6 9%

aCategories are not mutually exclusive.

4 of 8 DARPHIN ET AL.

 25738348, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cnr2.1961 by U

niversitat B
ern, W

iley O
nline L

ibrary on [23/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



rituximab. By increasing the usual dosage for elderly men from 350 to

500 mg/m2, the progression-free survival and the OS improved com-

pared to previous trials.16 Although this data has not been incorpo-

rated into newer trial designs,38–40 on a positive note, the 2023

National Comprehensive Cancer Network (NCCN) guidelines for the

treatment of DLBCL now recommend higher doses in men over

60 years of age receiving the R-CHOP21 regimen.

Similarly, women have a reduced clearance of 5-Fluorouracil (5-FU),

a drug commonly used in treating gastrointestinal cancers, leading to

higher exposure and subsequently higher toxicity which is mainly hema-

tological.41,42 In a systematic review of AEs in clinical trials, Unger et al.

reported that women had a 34% increased risk of severe toxicity for all

treatment types (cytotoxic drugs, immunotherapies, and targeted thera-

pies).43 To prevent infections in cases of neutropenia, hematopoietic

growth factors (G-CSF) can be applied to stimulate the maturation and

mobilization of granulocytes in the bone marrow. However, the current

NCCN44 guidelines for G-CSF administration do not acknowledge dif-

ferences between men and women in the prophylactic and therapeutic

setting.44 Similarly, the Multinational Association of Supportive Care in

Cancer (MASCC) febrile neutropenia risk index does not incorporate sex

and gender in risk stratification, leading to a lack of inclusion in the

European Society for Medical Oncology (ESMO) guidelines for manage-

ment of febrile neutropenia.45 Increased risk for gastrointestinal AEs,

such as nausea and vomiting, have also been reported among women

F IGURE 1 Knowledge and perceived relevance of the sex and gender and agreement to statements on sex and gender in cancer research and
clinical practice.
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receiving anticancer treatments.12,46 However, this is neither mentioned

in the current American Society for Clinical Oncology (ASCO) Anti-

emetics Guidelines, nor are there any sex-specific recommenda-

tions for preventing and treating treatment-related nausea and

emesis.47 The lack of sex-adjusted data and guidelines creates a

vacuum in clinical practice, which in turn makes anticancer treat-

ment options imprecise in daily practice.

The effects on the immune system and immune responses are

becoming more apparent due to the implementation of immune

checkpoint inhibitors in anticancer treatment. For instance, in the

KEYNOTE-024 trial, male non small-celllung cancer (NSCLC) patients

derived a significant benefit from the immune checkpoint inhibitor

pembrolizumab compared to standard chemotherapy (hazard ratio

[HR] for progression or death = 0.39, 95% Confidence Interval [CI]:

0.26–0.58) while this benefit was substantially lower among female

patients (HR = 0.75, 95% CI: 0.46–1.21) in the sub-group analy-

sis.48,49 In line with this, lower benefit was reported for women with

advanced melanoma receiving combined immune checkpoint

inhibitors.50 Given that the clinical trials are not designed or powered

to investigate potential sex differences in treatment effects, no mean-

ingful conclusions can be drawn. Some meta-analyses comparing

different immune checkpoints in various tumor types have sug-

gested sex differences in the efficacy of these therapies, while

others did not find any significant differences.51–53 Pooled ana-

lyses of individual patient data from clinical trials could help to

address this question until prospective trials are designed with

adequate power to show sex differences.

Our study had several limitations. In our questionnaire, we mainly

focused on binary biological sex rather than nonbinary gender given

that we developed our survey questions from previously published lit-

erature emphasizing biological sex. The lack of information on gender

in published studies did not allow for incorporating more gender-

related questions, which is a self-perpetuating problem and a limita-

tion of our study. While many treatment regimens, past and present,

are applied intravenously, the current trend towards orally available

anticancer treatments might make behavioral differences a critical

consideration. Among patients with cardiovascular diseases, such

as hypertension, diabetes, and hyperlipidemia, men have been

shown to have higher adherence rates than women.54,55 This could

also apply to our patient population, which in turn requires us to

consider gender differences more in daily clinical practice. Another

imitation of our survey was the convenience sampling used to

recruit our study sample. Given that many hospitals and medical

practices did not include their residents on their web pages, we

may have sampled more experienced physicians which might cause

a bias in participant knowledge. We certainly observed demo-

graphic trends given that over half of our female participants were

under the age of 40 years and in the beginning of their careers

while over half of the male participants were over 40 years old and

had higher positions within the hospital settings. The same

difficulty occurred when searching for medical institutions

in Switzerland's French and Italian regions, which may have

resulted in oversampling of German-speaking clinicians. Our study

is also prone to selection bias, given our low response rate, as well

as nonresponse bias. Clinicians interested in sex and gender differ-

ences might have been more prone to participating in our survey.

Using the survey as an educational instrument and providing the

answers might have created a bias when answering the subsequent

question.

Taken together, most participants were interested in the topic

of sex and gender, had a basic knowledge of theoretical sex differ-

ences, but did not have solid information to apply in clinical prac-

tice. As the above stated literature and our survey results show,

there is an increasing amount of published data concerning the dif-

ferences between the sexes although it still needs to be implemen-

ted in daily clinical practice. More female participants need to be

included in research and sex-adjusted subgroup analysis must be

reported. Notably, more education and studies concerning sex- and

gender differences are necessary in the medical field. We are con-

vinced that increased awareness and training on sex and gender

differences in hemato-oncology are required to ultimately increase

TABLE 2 Survey questions regarding sex and gender in cancer
research and clinical practice.

Statement

Correct response

[Citation]

Do you know the difference between sex and

gender?

—

How relevant do you consider biological sex in

treating your patients?

—

How relevant do you consider the sociocultural

role (gender) in treating your patients?

—

Personalized medicine incorporates the sex and

gender of the patient.

FALSE10

Women are more likely to develop adverse

effects under anticancer treatment than men.

TRUE8,11,12

Increased muscle mass vs. adipose tissue in men

plays a role in treatment response.

TRUE13,14

The biological sex of the recipient or donor

affects survival and toxicity after allogeneic

hematopoietic stem cell transplantation.

TRUE15

Rituximab (an anti-CD20 antibody), used in the

therapy of lymphomas among other

malignancies, is excreted faster in older men

than women and thus shows reduced plasma

levels in men.

TRUE16

Regardless of the disease stage, women with

melanoma have worse OS than that in men.

FALSE17–19

Nonreproductive carcinomas are independent of

sex hormones.

FALSE20,21

In experimental research, female and male cells

and animals are used equally.

FALSE22–25

Male patients are more likely to talk about

impending death in the palliative setting

compared to women.

FALSE26–28

Women live longer but have poorer quality of life

than that in men.

TRUE29
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consideration of these two critical factors in clinical trial design and

treatment decisions and improve the outcome of both male and

female patients.

AUTHOR CONTRIBUTIONS

All authors had full access to the data in the study and take responsi-

bility for the integrity of the data and the accuracy of the data analy-

sis. Conceptualization, Berna C. Özdemir; Methodology Xenia

Darphin, Jeanne Moor, Berna C. Özdemir; Investigation, Darphin For-

mal Analysis Darphin, Anke Richters. Writing–Original Draft, Darphin,

CED, Berna C. Özdemir Writing–Review & Editing, Darphin, Jeanne

Moor, CED, Anke Richters, Berna C. Özdemir Visualization, Anke

Richters Supervision Berna C. Özdemir.

CONFLICT OF INTEREST STATEMENT

The authors do not have any competing interests to declare in relation

to this work.

ETHICS STATEMENT

A Clarification of Responsibility with the Cantonal Ethics Committee

Bern (BASEC Nr. Req-2022-00436) indicated that our study did not

require approval by an ethics committee. We assumed that partici-

pants consented to participate in our study after reading a description

of our study and voluntarily clicking on the survey link to participate.

This work was not supporting by any funding.

ORCID

Anke Richters https://orcid.org/0000-0002-1580-1543

Berna C. Özdemir https://orcid.org/0000-0002-7380-0055

REFERENCES

1. Wizemann T, Pardue M. Exploring the Biological Contributions to

Human Health: Does Sex Matter? National Academies Press;

2001.

2. World Health Organisation. Gender: Definitions. 2022 Accessed

January 27, 2022. https://www.euro.who.int/en/health-topics/health-

determinants/gender/gender-definitions

3. Clayton JA, Collins FS. Policy: NIH to balance sex in cell and animal

studies. Nature. 2014;509(7500):282-283.

4. Pinn VW. Sex and gender factors in medical studies: implications for

health and clinical practice. JAMA. 2003;289(4):397-400.

5. Tsimberidou AM, Fountzilas E, Nikanjam M, Kurzrock R. Review of

precision cancer medicine: evolution of the treatment paradigm. Can-

cer Treat Rev. 2020;86:102019.

6. Janiaud P, Serghiou S, Ioannidis JPA. New clinical trial designs in the

era of precision medicine: an overview of definitions, strengths, weak-

nesses, and current use in oncology. Cancer Treat Rev. 2019;73:

20-30.

7. Arnegard ME, Whitten LA, Hunter C, Clayton JA. Sex as a biological

variable: a 5-year Progress report and call to action. J Womens Health

(Larchmt). 2020;29(6):858-864.

8. Wagner AD, Oertelt-Prigione S, Adjei A, et al. Gender medicine and

oncology: report and consensus of an ESMO workshop. Ann Oncol.

2019;30(12):1914-1924.

9. Ozdemir BC, Oertelt-Prigione S, Adjei AA, et al. Investigation of sex

and gender differences in oncology gains momentum: ESMO

announces the launch of a gender medicine task force. Ann Oncol.

2022;33(2):126-128.

10. Redekop WK, Mladsi D. The faces of personalized medicine: a frame-

work for understanding its meaning and scope. Value Health. 2013;

16(6 Suppl):S4-S9.

11. Cristina V, Mahachie J, Mauer M, et al. Association of patient sex with

chemotherapy-related toxic effects: a retrospective analysis of the

PETACC-3 trial conducted by the EORTC gastrointestinal group.

JAMA Oncol. 2018;4(7):1003-1006.

12. Davidson M, Wagner AD, Kouvelakis K, et al. Influence of sex on

chemotherapy efficacy and toxicity in oesophagogastric cancer: a

pooled analysis of four randomised trials. Eur J Cancer. 2019;121:

40-47.

13. Prado CM, Antoun S, Sawyer MB, Baracos VE. Two faces of drug

therapy in cancer: drug-related lean tissue loss and its adverse conse-

quences to survival and toxicity. Curr Opin Clin Nutr Metab Care.

2011;14(3):250-254.

14. Prado CM, Lieffers JR, McCargar LJ, et al. Prevalence and clinical

implications of sarcopenic obesity in patients with solid tumours of

the respiratory and gastrointestinal tracts: a population-based study.

Lancet Oncol. 2008;9(7):629-635.

15. Nakasone H, Remberger M, Tian L, et al. Risks and benefits of sex-

mismatched hematopoietic cell transplantation differ according to

conditioning strategy. Haematologica. 2015;100(11):1477-1485.

16. Increased rituximab (R) doses eliminate increased risk and improve

outcome of elderly male patients with aggressive CD20+ B-cell lym-

phomas: the SEXIE-R-CHOP-14 trial of the DSHNHL. Clin Adv Hema-

tol Oncol. 2014;12(8 Suppl 16):8-9.

17. Joosse A, Collette S, Suciu S, et al. Superior outcome of women with

stage I/II cutaneous melanoma: pooled analysis of four European

Organisation for Research and Treatment of Cancer phase III trials.

J Clin Oncol. 2012;30(18):2240-2247.

18. Joosse A, Collette S, Suciu S, et al. Sex is an independent prognostic

indicator for survival and relapse/progression-free survival in metas-

tasized stage III to IV melanoma: a pooled analysis of five European

organisation for research and treatment of cancer randomized con-

trolled trials. J Clin Oncol. 2013;31(18):2337-2346.

19. Roh MR. Role of endothelial dysfunction in pathological cutaneous

scarring. Br J Dermatol. 2017;177(5):1153.

20. Clocchiatti A, Cora E, Zhang Y, Dotto GP. Sexual dimorphism in can-

cer. Nat Rev Cancer. 2016;16(5):330-339.

21. Haupt S, Caramia F, Klein SL, Rubin JB, Haupt Y. Sex disparities matter in

cancer development and therapy.Nat Rev Cancer. 2021;21(6):393-407.

22. Bryant J, Yi P, Miller L, Peek K, Lee D. Potential sex bias exists in

Orthopaedic basic science and translational research. J Bone Joint Surg

Am. 2018;100(2):124-130.

23. Shah K, McCormack CE, Bradbury NA. Do you know the sex of your

cells? Am J Physiol Cell Physiol. 2014;306(1):C3-C18.

24. Taylor KE, Vallejo-Giraldo C, Schaible NS, Zakeri R, Miller VM.

Reporting of sex as a variable in cardiovascular studies using cultured

cells. Biol Sex Differ. 2011;2:11.

25. Yoon DY, Mansukhani NA, Stubbs VC, Helenowski IB, Woodruff TK,

Kibbe MR. Sex bias exists in basic science and translational surgical

research. Surgery. 2014;156(3):508-516.

26. Saeed F, Hoerger M, Norton SA, Guancial E, Epstein RM,

Duberstein PR. Preference for palliative care in cancer patients: are

men and women alike? J Pain Symptom Manage. 2018;56(1):1-6. e1.

27. Sharma RK, Prigerson HG, Penedo FJ, Maciejewski PK. Male-female

patient differences in the association between end-of-life discussions and

receipt of intensive care near death.Cancer. 2015;121(16):2814-2820.

28. Skulason B, Hauksdottir A, Ahcic K, Helgason AR. Death talk: gender

differences in talking about one's own impending death. BMC Palliat

Care. 2014;13(1):8.

29. Statistik BF. Gesundheit und Geschlecht – Schweizerische Gesundheits-

befragung 2017 20.12.2020. Accessed February 11, 2022.

https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenb

anken/publikationen.assetdetail.15284969.html

DARPHIN ET AL. 7 of 8

 25738348, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cnr2.1961 by U

niversitat B
ern, W

iley O
nline L

ibrary on [23/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-1580-1543
https://orcid.org/0000-0002-1580-1543
https://orcid.org/0000-0002-7380-0055
https://orcid.org/0000-0002-7380-0055
https://www.euro.who.int/en/health-topics/health-determinants/gender/gender-definitions
https://www.euro.who.int/en/health-topics/health-determinants/gender/gender-definitions
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/publikationen.assetdetail.15284969.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/publikationen.assetdetail.15284969.html


30. De Souza Santos R, Frank AP, Palmer BF, Clegg DJ. Sex and

media: considerations for cell culture studies. ALTEX. 2018;35(4):

435-440.

31. Kim SY, Lee S, Lee E, et al. Sex-biased differences in the correlation

between epithelial-to-mesenchymal transition-associated genes in

cancer cell lines. Oncol Lett. 2019;18(6):6852-6868.

32. Nunes LM, Robles-Escajeda E, Santiago-Vazquez Y, et al. The gender

of cell lines matters when screening for novel anti-cancer drugs. AAPS

J. 2014;16(4):872-874.

33. Dunford A, Weinstock DM, Savova V, et al. Tumor-suppressor genes

that escape from X-inactivation contribute to cancer sex bias. Nat

Genet. 2017;49(1):10-16.

34. Schweizer MT, Yu EY. AR-signaling in human malignancies: prostate

cancer and beyond. Cancers (Basel). 2017;9(1):22.

35. Ozdemir BC, Gerard CL, Espinosa da Silva C. Sex and gender differ-

ences in anticancer treatment toxicity: a call for revisiting drug dosing

in oncology. Endocrinology. 2022;163(6):bqac058.

36. Rademaker M. Do women have more adverse drug reactions?

Am J Clin Dermatol. 2001;2(6):349-351.

37. Zucker I, Prendergast BJ. Sex differences in pharmacokinetics pre-

dict adverse drug reactions in women. Biol Sex Differ. 2020;

11(1):32.
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