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SYNDROME TUMORAL SPECTRUM TRANSMISSION GENES

BREAST/OVARY
Breast, ovary, uterus, prostate, stomach, colo-

rectum, pancreas, bilious tract, melanoma
Dominant autosomal

BRCA 1 
BRCA2

LI-FRAUMENI Soft tissues, breast, bone, leukemya, brain, adrenal Dominant autosomal P53

COWDEN Breast, tyroid, endometrium (amartomes)
Dominant autosomal

PTEN

Diffuse Gastric Cancer Stomach, Lobular Breast Dominant autosomal CDH1

PEUTZ-JEGHERS
Colo-rectum, stomach, ovary, testis, cervix, 

pancreas, breast

Dominant autosomal
LKB1

PALB2 Breast, FA, ovary, pancreas Dominant autosomal PALB2

1Cortesi L. Exp Opinion 2021 

ATM
Breast, stomach, pancreas

Ataxia Teleangectasia
Dominant autosomal

Recessive autosomal

ATM

CHEK2 Breast, Colo-rectum,

Prostate, Thyroid, Kydney
Dominant autosomal CHK2



Starting age surveillance MX MRI RRM

TP53
20 y 30-75 y.annually 20-75 y annually Discuss with individual

PTEN
25 y 30-75 y. annually 25-75 y. annually

Discuss with individual
> 25 

CDH1
30 y 30-65 y annually 30-65 y annually Consider on FH

STK11
25 Y 30-59 y annually 25-59 y annually

Discuss with individual

PALB2
25 y 30-65 y annually 25-65 y annually Consider on FH

Breast Cancer in High Penetrance Risk 

Nielsen S et al., JCO Precision Oncol 2018 



Villani A. et al, Lancet Oncol 2016



Villani A. et al, Lancet Oncol 2016



TP53 Breast Cancer Characteristics

Author Year
TP53 carriers with BC
N

HER2 positive tumors
N

Other findings

Wilson JRF et al [56] 2010 12* 10* (83%) –

Melhem-Bertrandt A et al [57] 2012 30 20 (67%) –

Masciari S et al [58] 2012 32* 20 (63%) –

Bakhuizen JJ et al [33] 2019 8 5 (63%) –

Packwood K et al [59] 2019 36 20 (56%) –

Le A et al [60] 2020 38* 22 (58%) –

Alyami H et al [61] 2021 21* 10 (53%)
2 cases of malignant phyllodes 
tumor

Kuba MG et al [62] 2021 17 9 (53%)
2 cases of HER2 negative BC by 
IHC (1 + ) but positive by FISH.

Rippinger N et al [63] 2021 32 11 (34%)
10 cases (31.3%) of luminal B-like 
BC

Breast Cancer Association 
Consortium, Mavaddat N et al 
[34]

2022 51 NR (46%)
OR for HER2 + BC 7.14 (95%CI 
3.34–15.28)

Sandoval RL et al [64] 2022 87 32 (41%) 43 cases (55%) of luminal-like BC

Blondeaux E et al., Cancer Treat Review 2023



Kudo R, SABCS 2023



Radiation therapy and secondary malignancy in LFS

“We recommend that RT should be considered 
as part of the treatment algorithm when clinically 
indicated and after multidisciplinary discussion”

All five deaths in RT group were due to 
cancer progression 

G. Hendrickson et al., Cancer Med 2020



Drugging p53 in cancer: one protein, many targets

O Hassin & M Oren , Nat Rev Drug Discov 2023



Li Fraumeni Syndrome and STAT

Reed M et al., Cells 2021



Cowden Syndrome Cancer Risks

Tumor Site Risk

Pilarski R. JGC.2009;18:13-27

Risk

Tan et al. Clin Can Res. 
2012;18(2):400-7 

Breast 25-50% 85%

Thyroid 3-10% 35%

Endometrial 5-10% 28%

Renal Cell Unknown 34%

Melanoma Unknown 6%

Colon Unknown 9%



The yield and effectiveness of breast cancer surveillance 
in women with PTEN Hamartoma Tumor Syndrome

7/39 BC:DR=45/1000

7 (100%) Stage I

10/26 BC; 9 symptomatic 
and 1 at MX

6 (60%) Stage II

Hoxhaj DX et al., Cancer 2022



Cancer Type Age Range Cancer Risk Risk for General 
Population

Gastric (male) To age 80 67-70% 0.6%

Gastric (female) To age 80 56-83% 0.6%

Female Breast To age 50 10% 1.9%

To age 80 39-52% 10.2%

Colorectal To age 80 Possible
Increased Risk

3.0%

Hereditary Diffuse Gastric Cancer



Pereja F, SABCS 2023



Hereditary diffuse gastric cancer: 
updated clinical practice guidelines

Blair VR et al., Lancet Oncol 2020





Peutz-Jeghers Syndrome

•Pancreatic Cancer

•Liver

•Lung

•Breast

•Ovary

•Uterine Cancer

•Testis

•Others



The management of Peutz-Jeghers Syndrome:EHTG guidelines

The following breast surveillance is recommended in female PJS patients: Raising awareness at age 18 years e.g., by 
starting breast self-examination; Clinical breast exam every 6–12 months starting at age of 25 years; Annual breast 
contrast MRI screening (or breast ultrasound if MRI contraindication or unavailability) at age 25–30 years; Annual 
mammogram with consideration of tomosynthesis and ultrasound for dense breast and annual breast contrast MRI at 
age 30–50 years; Annual mammogram with consideration of annual breast contrast MRI for dense breast pattern at 
age 50–75 years; Management should be considered on an individual basis from age > 75 years.
Level of evidence: low
Strength of recommendation: moderate

The optimal breast surveillance strategy in female PJS patients remains debated and the benefits of surveillance 
remain to be established. Therefore, it is recommended that surveillance is conducted at centers of expertise in the 
framework of a study or registry.
Level of evidence: low
Strength of recommendation: strong

As evidence for its benefit is lacking, prophylactic mastectomy is currently not recommended for female PJS patients. 
Risk reducing mastectomy should be discussed in a multidisciplinary setting also taking into account family history and 
other clinical factors.
Level of evidence: low
Strength of recommendation: moderate

Wagner A et al., J Clin Med 2021



Piombino C, Cortesi L. Cancers 2022

DNA double-strand break repair mechanisms 

GENOMIC INSTABILITY

Cell death



Nadine Tung et al., JCO 2020





Batalini F., JCO Prec Oncol 2023



Opportunities of a PARP1 selective inhibitor and trapper

1. Murai, J. et al. Cancer Res 2012;72(21):5588–5599; 2. Ronson GE, et al, Nat Commun. 2018;9(1):746. 3. Farrés J, et al. Blood 2013;122(1):44–54

First generation PARPi are dual PARP1-PARP2 inhibitors/DNA-trappers

PARP2 has been linked to hematological toxicity, the main clinical 
toxicities observed with first generation PARPi3

A selective PARP1 inhibitor and DNA trapper may improve the 
therapeutic index vs. first generation PARPi

For Medical Affairs use only



AZD5305 potently inhibits proliferation in cancer cell lines 

“beyond BRCAm”

Cell line:
AZD5305 

GI50 (nM)

WT 30,000

BRCA2 KO 2

PALB2 KO 1

RAD51C KO 7

ATM KO 5

AZD5305 treatments lead to low nM GI50 in the HRD cells; double-digit mM in the wt isogenics.

AZD5305 has also minimal effects in non-cancer cells (MCF10-A)
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1. Illuzzi G et al., Clin Cancer Res. 2022 28:4724-4736 2. Zheng J et al., Front Pharmacol. 2023 13:979873 3. Dellavedova G et al., Cancer Res Commun. 2023 3:489-500



No haemato-toxicity was observed with AZD5305 treatments in vivo

Neutrophils and platelets were also unaffected with AZD5305

Rats were tested at matched exposure of PARPi
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First presentation of data for this ongoing study. First patient dosed: 25 November 2020. DCO: 22 February 2022. Monotherapy dose escalation: 61 patients dosed from 10 mg to 140 mg QD

*Only blood or tissue local testing; retrospective tissue central confirmation

ANC=absolute neutrophil count; ctDNA=circulating tumour DNA; ECOG=Eastern Cooperative Oncology Group; HER2=human epidermal growth factor receptor 2; Hgb=haemoglobin; PARPi=poly(ADP-ribose) polymerase inhibitor; 
PBMC=peripheral blood mononuclear cell; PD=pharmacodynamics
1. Yap TM, et al. Presented at AACR 2022. 8–13 April. New Orleans, Louisiana. Abstract #CT007; 2. PETRA. Available at: clinicaltrials.gov https://clinicaltrials.gov/ct2/show/NCT04644068 (Last accessed April 2022)

PETRA is the first in-human Phase I/II study investigating AZD5305

20 mg

40 mg

140 mg

60 mg

90 mg

10 mg N=8

N=19

N=17

N=10

N=3

N=4

• Advanced/metastatic ovarian, 
HER2-negative breast, 
pancreatic, or prostate cancer

• Loss of function mutation in 
BRCA1, BRCA2, PALB2, RAD51C
or RAD51D*

• Up to one prior line of PARPi

• Platinum-sensitive or 
resistant/refractory permitted

• ECOG 0–2

• Hgb ≥9 g/dL

• Pharmacokinetics

• PD in PBMCs and paired tumour
samples

• Preliminary efficacy

• ctDNA analysis (baseline, longitudinal 
and at progression)

• Safety and tolerability

Primary endpoint

Other endpoints

AZD5305

Part A focused on establishing the maximum tolerated dose of  AZD5305 monotherapy

https://clinicaltrials.gov/ct2/show/NCT04644068


*Of the 40 patients evaluable for RECIST v1.1†, 10 had partial responses (7 confirmed; 3 unconfirmed) and 11 reported stable disease. †n=6 pts were Not evaluable: n=5 did not have a follow up scan and n=1 had SD <7 weeks.

‡n=6 patients did not have a post baseline assessment include n=1 patient with an early death. §Patients with 0% change from baseline; percent change >100 was cut at 100 and marked with black dot. 
CA-125=cancer antigen 125; (c)PR=(confirmed) partial response; eCRF=electronic case report form; NE=not evaluable; PD=progressive disease; PSA=protein-specific antigen; RECIST=Response Evaluation Criteria in Solid Tumors; 
SD=stable disease; (u)PR=(unconfirmed) partial response

1. Yap TM, et al. Presented at AACR 2022. 8–13 April. New Orleans, Louisiana. Abstract #CT007

RECIST v1.1 responses were observed with AZD5305 across 
multiple tumour types*1
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*Of the 40 patients evaluable for RECIST v1.1†, 10 had partial responses (7 confirmed; 3 unconfirmed) and 11 reported stable disease. †n=6 pts were Not evaluable: n=5 did not have a follow up scan and n=1 had SD <7 weeks.
‡n=6 patients did not have a post baseline assessment include n=1 patient with an early death. §Patients with 0% change from baseline; percent change >100 was cut at 100 and marked with black dot. 
CA-125=cancer antigen 125; (c)PR=(confirmed) partial response; eCRF=electronic case report form; NE=not evaluable; PARPi=poly(ADP-ribose) polymerase inhibitor; PD=progressive disease; PSA=protein-specific antigen; 
RECIST=Response Evaluation Criteria in Solid Tumors; SD=stable disease; (u)PR=(unconfirmed) partial response

1. Yap TM, et al. Presented at AACR 2022. 8–13 April. New Orleans, Louisiana. Abstract #CT007

RECIST v1.1 responses were observed with AZD5305 
regardless of prior PARPi use*1
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Starting age surveillance MX MRI RRM

ATM
30 y 40 y annually 30 y annually

Evidence insufficient
Manage on FH basis

CHEK2
30y 40 y annually 30 y annually

Evidence insufficient
Manage on FH basis

BARD1 40 y >40 y annually 40 y annually

Evidence insufficient
Manage on FH basis

RAD51C 40 y >40 y annually 40 y annually
Evidence insufficient
Manage on FH basis

Rad51D 40 y >40 y annually 40 y annually
Evidence insufficient
Manage on FH basis

NCCN Guidelines 2023



Lowry KP et al., Jama Oncol 2022



Toss A., Genes 2021



The association between age at breast cancer 
diagnosis and prevalence of pathogenic variants

Daly MB et al, BRCT 2023

L’INQUADRAMENTO DEL RISCHIO



Association between PV/BC genes and BC risk



Is the age>65 years associated or not with hereditary BC?



Yadav S, JCO 2023



Increased breast density: RR 1.77 to 2.45

Personal history of DCIS or LCIS/AH

Exposure to ionizing radiation (especially during puberty or young adulthood):  risk 
starting 10 yrs after exposure and persisting lifelong; 6-fold increase overall

Positive family history

High risk women:
Carriers of germline mutation in BC predisposition genes  

(BRCA1, BRCA2, PALB2, TP53, PTEN, STK11,...);
PRS313 score >90%:lifetime risk 32.6%
BC risk greater than 20–30% lifetime as estimated by risk prediction models.

PERSONALISED SCREENING: when it is needed



• Predictive models’ comparison

Lee et al Genetics in Medicine, 2019



• Fare clic per modificare gli stili del testo dello 
schema
• Secondo livello

• Terzo livello
• Quarto livello

• Quinto livello

• Fare clic per modificare gli stili del testo dello 
schema
• Secondo livello

• Terzo livello
• Quarto livello

• Quinto livello

Yang X et al., J Med Genet 2022











• This Canadian project is comprised of four connected activities:

• 1. Identification and validation of novel moderate to high-risk breast cancer 
susceptibility genes through a well-powered whole exome sequencing (WES) 
case-control study, in order to develop a more comprehensive multi-gene panel 
test. 

• 2. Improvement, validation and adaptation of a comprehensive risk prediction 
web-tool suitable to the Canadian context. 

• 3. Development and piloting of a socio-ethical framework to support 
implementation of a personalized risk-based approach to breast cancer 
screening at the population level. 

• 4. Economic analysis to optimize personalized risk-based screening 
implementation

Brooks JD et al,  J Pers Med. 2021

Perspective I&I Project 



Digital Breast Tomosynthesis vs. MRI vs. US

BRCA1 BRCA2 VUS ATM BRCAPRO>30% CHEK2 MSH2 MUTYH PALB2 TP53

63         62        7       5           3                       4         1           2            2          1

Bettelli L et al., BJR submitted



Bettelli L et al., BJR submitted



• Carriers of high penetrance genes need surveillance with MRI starting 20-25 years

• Risk reducing mastectomy should be offered in p53, PTEN and STK11 carriers. For PALB2 
and CDH1 should be evaluated according to family history

• P53 BC are mostly HER2 positive and HR+

• CDK4/6 inhibitors are less effective. Ruxolitinib (STAT1/2 inhibitor) is effective in p53 GBM

• The evidence level for MRI in PJS is low

• PARPi are equally effective in gBRCA,sBRCA e gPALB2

• New PARPi (Saruparib) are less toxic and more effective in HRR  mutated

• No indication for risk reducing mastectomy in moderate genes

• TNBC PALB2 premenopausal patients have 4 fold the risk of CBC. Also CHEK2 have a 
double risk of CBC

• PRS could provide a personalized screening 

Conclusions


