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• Tumore maligno femminile più frequente nel

mondo

• Causa principale di morte cancro-relata nelle

donne

• Incidenza > in Nord America, Australia/Nuova

Zelanda, Europa Occidentale e Settentrionale,

< in Asia e Africa sub-sahariana

Carcinoma mammario 

• Italia: 55.000 nuove diagnosi di carcinomi della mammella

femminile nel 2020

• 2021 stimati 12.500 decessi

• sopravvivenza netta a 5 anni dalla diagnosi è dell'88%

• prima causa di morte per tumore nelle donne

AU Siegel RL et al., Cancer J Clin. 2021



• Nel Mondo, nel 2020 604.000 nuovi casi e 342.000 decessi

• Quarto tumore per incidenza nel sesso femminile

• terzo ginecologico (dopo endometrio e ovaia) nei paesi “high-income”

• In paesi senza programmi di screening, secondo tumore più frequente nelle
donne (15.7 per 100,000 donne) e terza causa di mortalità cancro-relata
(8.3 per 100,000)

• Si stima che circa l’84% dei casi di tumore cervicale si verifichi attualmente
nei Paesi in via di sviluppo

Sung H .et al., CA Cancer J Clin. 2021Sung H .et al., CA Cancer J Clin. 2021

Carcinoma cervicale



Incidenza in aumento!

Picco di incidenza tra I 60 e I 70 anni, ma 2-5% delle diagnosi in donne < 40 aa

In Italia, circa 8300 nuovi casi ogni anno

Carcinoma endometriale

Il carcinoma dell’endometrio è il più

frequente tumore dell’apparato genitale nei
paesi “high-income”

Nel Mondo, nel 2020, 417.000 nuovi casi e 97.000 decessi

sesto tumore per incidenza nel sesso femminile

tassi di incidenza variano di 10 volte tra le regioni del mondo

tassi più alti in Nord America, Europa, Micronesia/Polinesia e
Australia/Nuova Zelanda, tassi più bassi nella maggior parte delle

regioni africane e nell'Asia centro-meridionale

AU Siegel RL et al., Cancer J Clin. 2021



AU Siegel RL et al., Cancer J Clin. 2021

Associazione Italiana di Oncologia (AIOM) e Associazione Italiana

dei Registri Tumori (AIRTUM) hanno calcolato che nel nostro paese vi

sono stati 5.200 nuovi casi di tumore ovarico nel 2020

Carcinoma ovarico

2020: 314.000 nuove diagnosi di carcinoma ovarico

207.000 decessi

Terzo tumore del tratto genitale più comune al mondo dopo endometrio e cervice

(age standardized incidence for ovarian cancer: 6.6 per 100,000 women)

secondo nei paesi “high income”

La possibilità di sviluppare questa neoplasia nell’arco della vita è pari a 1/82 donne





NON accordo sui programmi di screening stessi

Attualmente screening disponibile per solo per cervicocarcinoma

(HPV test, PAP test) e carcinoma della mammella

NON disponibili metodiche di screening per carcinoma

endometriale e ovarico: tumori “orfani”!



• NON evidenza sufficiente per programma di screening nella popolazione

generale

• Non evidenza di alta qualiità a supporto dell’efficacia dello screening nella

popolazione generale nel ridurre la mortalità

• Endometrio: sottopopolazioni di pazienti a rischio!

• Nuovi marcatori genetici / epigenetici / protein marker promettenti e possibili

metodiche di screening

Sung H .et al., CA Cancer J Clin. 2021; Costas L. et al., Int. J. Cancer 2019

Carcinoma endometriale



Barret J. et al., Nature Communications 2022

Ovaio: la diagnosi ad oggi è tardiva 

(sintomatica o al IV stadio)

Carcinoma ovarico

“The poor overall survival rate is in large part because 75 percent of patients

have spread of cancer beyond the ovary at the time of clinical detection

..within the entire abdominal cavity and beyond”

“Five-year survival with distant metastases is 25%; with

regional disease, 75 to 80%; for the minority of women with

stage I disease, over 90%.”



Kurman RJ et al., Am J Obstet Gynecol 2008; Barret J. et al., Nature Communications 2022

Carcinoma ovarico

Potenziali screening: marker sierico CA125, ecografia transvaginale

NON evidenza di beneficio su sopravvivenza nella popolazione

generale!

Alto tasso di falsi positivi e over-treatment



Sempre più strumenti e

tecnologie, dalla genomica ai

big data, possono essere utilizzati

per aiutare a fornire il giusto

intervento sanitario, al momento

giusto, che va dal trattamento

farmacologico personalizzato a

scelte di sanità pubblica / di

medicina di popolazione di

precisione.

WHAT?

HOW?

WHY?

Deliver the right 
health intervention

Precision 
Medicine

Personalized 
Medicine



One size DOESN’T fit all
(i.e. Breast Cancer Screening)







Risk-tailored early diagnostic and/or primary prevention strategies 
are urgently required.

The ideal risk-predictive test should: 
1. Integrate the effects of both genetic and nongenetic factors 
2. Aim to capture these effects using an approach that is both 

biologically stable and technically reproducible; 
3. Derive a score from easily accessible biological samples that 

acts as a surrogate for the organ in question
4. Enable the effectiveness of risk-reducing measures to be 

monitored. 

Epigenome and, in particular, DNA methylation-based tests meet all 
of these requirements

Considerable challenges - The cell type specificity of DNA methylation
and the extensive cellular heterogeneity of the easily accessible
surrogate cells that might contain information relevant to less
accessible tissues

Hepatocellular carcinoma (HCC) is the one of the most common cancers and
lethal diseases in the world (3rd). 2.2 billion of people infected by HBV/HCV,
counting 5 million of deaths/yr



The vast majority of epithelial ovarian cancer arises from tissues that are
embryologically derived from the Müllerian Duct. Here, we demonstrate
that a DNA methylation signature in easy-to-access Müllerian Duct-derived
cervical cells from women with and without ovarian cancer (i.e. referred to
as the Women’s risk IDentification for Ovarian Cancer index or WID-OC-
index) is capable of identifying women with an ovarian cancer in the
absence of tumour DNA with an AUC of 0.76 and women with an
endometrial cancer with an AUC of 0.81. This and the observation that the
cervical cell WID-OC-index mimics the epigenetic program of those cells at
risk of becoming cancerous in BRCA1/2 germline mutation carriers (i.e.
mammary epithelium, fallopian tube fimbriae, prostate) further suggest
that the epigenetic mis-programming of cervical cells is an indicator for
cancer predisposition. This concept has the potential to advance the field
of risk-stratified cancer screening and prevention.

[…] Utilising cervical liquid-based cytology samples, we develop the DNA
methylation-based Women’s risk IDentification for Breast Cancer index
(WID-BC-index) that identifies women with breast cancer with an AUROC
(Area Under the Receiver Operator Characteristic) of 0.84 (95% CI: 0.80–
0.88) and 0.81 (95% CI: 0.76–0.86) in internal and external validation sets,
respectively. CpGs at progesterone receptor binding sites hypomethylated
in normal breast tissue of women with breast cancer or in BRCA mutation
carriers are also hypomethylated in cervical samples of women with poor
prognostic breast cancer. Our data indicate that a systemic epigenetic
programming defect is highly prevalent in women who develop breast
cancer. Further studies validating the WID-BC-index may enable clinical
implementation for monitoring breast cancer risk.

Clinical cytology biobank archival samples. The Clinical Cytology biobank at
the Karolinska University Laboratory, Karolinska University Hospital,
systematically stores a compacted aliquot of all ThinPrep liquid-based cytology
samples taken as part of the organised cervical screening programme



180 methylated genes, which constituted four consensus clusters.
Serial testing of tissues and cervical scrapings detected 14 genes that
are hypermethylated in endometrial cancer. Three genes, BHLHE22,
CDO1, and CELF4, had the best performance. Individual genes were
sensitivity of 83.7%–96.0% and specificity of 78.7%–96.0%. A panel
comprising any two of the three hypermethylated genes reached a
sensitivity of 91.8%, specificity of 95.5%, and odds ratio of 236.3 (95%
confidence interval, 56.4–989.6). These markers were also applied to
cervical scrapings of type II endometrial cancer patients, and detected
in 13 of 14 patients.

Conclusions: This study demonstrates the potential use of
methylated BHLHE22/CDO1/CELF4 panel for endometrial cancer
screening of cervical scrapings.

Tissues of EC/normal endometrium, OC/normal ovary, were verified
in training set using cervical scrapings of 10 EC/10 OC patients and 10
controls, and further validated in the testing set using independent
cervical scrapings in 30 EC/30 OC patients and 30 controls. We
generated cut-off values of methylation index (M-index) from cervical
scrapings to distinguish between cancer patients and control.
Sensitivity/specificity of DNA methylation biomarkers in detecting EC
and OC was calculated.

Results: Of 14 genes, 4 (PTGDR, HS3ST2, POU4F3, MAGI2) showed
hypermethylation in EC and OC tissues. POU4F3 and MAGI2 exhibited
hypermethylation in training set were validated in independent cases.
The mean M-index of POU4F3 is 78.28 in EC and 20.36 in OC, which
are higher than that in controls (6.59; p<0.001 and p=0.100,
respectively), and that of MAGI2 is 246.0 in EC and 12.2 in OC, which
is significantly higher that than in controls (2.85; p<0.001 and
p=0.480, respectively).
Sensitivity and specificity of POU4F3/MAGI2 were 83%–90% and
69%–75% for detection of EC, and 61% and 62%–69% for the
detection of OC.
Conclusion: potential of EC/OC detection through testing for DNA
methylation in cervical scrapings.



The Eve Appeal is the leading UK national charity funding research and
raising awareness into the five gynaecological cancers – womb, ovarian,
cervical, vulval and vaginal.



Clinical cytology biobank archival samples. The Clinical Cytology biobank at
the Karolinska University Laboratory, Karolinska University Hospital,
systematically stores a compacted aliquot of all ThinPrep liquid-based cytology
samples taken as part of the organised cervical screening programme

Ottimizzazione risorse dei sistemi sanitari pubblici (COVID-19 lesson!)

Possibilità di screening “Taylored” su categorie a rischio

Possibilità di utilizzare buona metodica di screening già in essere

Opportunità diagnostica



Grazie per l’attenzione! 


