
Bias in Medicine?
Gender Bias in Oncology.

Department of Oncology, Inselspital
PD Dr. med. et phil. Berna Özdemir

Avoiding Bias in AI, 7 March 2024, sitem-insel



Sex and gender bias in medicine- The example of oncology

Berna Özdemir, MD PhD 
07.03.2024



Insel Gruppe – Novelties in cancer therapies- Marmara University 2024

Disclosures

Honoria for lectures/advisory boards to my institution: BMS, MSD, Merck, Ipsen, Roche, 
Pfizer, Novartis, Janssen, Sanofi



Insel Gruppe – Bias in Medicine- Özdemir 2024

A spectrum of biases in medicine…
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Sex and gender bias exist at different levels

Mauvais-Jarvais F et al. Lancet 2020
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Sex of the patient influences treatment allocation

Richters et al. World J Urol 2022
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Gender bias in investigation of sex and gender issues
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Influence of sex and gender on cancer risk and outcome
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Male sex is associated with greater cancer risk and poorer 
survival

https://seer.cancer.gov/faststats/selections.php?#Output
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Sex differences in treatment toxicity- females at higher risk!

Unger JM  et al. JCO 2022

>23,000 patients
SWOG Phase 2 and 3 clinical trials 
conducted between 1980 and 2019, 
excluding sex-specific cancers
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Sex differences in treatment efficacy

Wallis  CJD et al. JAMA Oncol 2019
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Female sex is associated with poor response to immune 
checkpoint inhibitors

Cox regression analysis and clinical scoring model for response 
to anti-PD-1 therapy

Variable
Odds ratio
(95% CI) P-value Scoring

Female 0.51 (0.27, 
0.94) 0.03 1

Age <65 years 0.55 (0.30, 
0.98) 0.04 1

Previous ipilimumab 
treatment

0.38 (0.20, 
0.69) <0.001 2

Elevated LDHa 0.48 (0.25, 
0.90) 0.02 1

Liver metastasis 0.34 (0.17, 
0.66) <0.001 2

Nosrati A, et al. Br J Cancer 2017
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Biological differences explain some of the sex and gender bias
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..but there is a big data gap! 

Cell lines? 
Male bias!

Geschlecht in der Onkologie-Özdemir 

Özdemir BC et al. iScience 2023
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..but there is a big data gap! 
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Geschlecht in der Onkologie-Özdemir 

Lind et al Biol Sex Diff 2023
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..but there is a big data gap! 

M: F≈60:40

Geschlecht in der Onkologie-Özdemir 

Jenei K et al JAMA Oncol 2021
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..but there is a big data gap! 

Endpoints by 
patient sex?

Geschlecht in der Onkologie-Özdemir J Jenei K et al. Cancer Pol 2021
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Data gap- The example of the BILCAP trial

Geschlecht in der Onkologie-Özdemir 

Lancet Oncol 2019
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The data gap has far reaching consequences..

Ann Oncol 2022
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Data gap- The example of the ECHELON-1 trial

NEJM 2022
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Structural barriers to address sex and gender bias in oncology
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Özdemir BC, Nat Rev Cancer 2023
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The potential of AI for improving clinical trial design and conduct 

Harrer S et al Trends Pharm Sci 2019
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Thank you for your attention! 

Berna.oezdemir@insel.ch


