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Question

- Why are we getting

so much in Poland?




* ~38 mil population with high

level of genetic homogeneity




Luck!!!
Poland

* If genetic events are present,
they are expressed strongly




Table 2, Germ-line mutations detected in BRCA] and BRCAZ2 genes in breast or/and ovarian
cancer families from Poland.

Family Mutation Site and number of cancers in a family
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Gorski B, et al. Am J Hum Genet. 2000;66(6):1963-1968.
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Polish Families With Strong Aggregation
of Breast/Ovarian Cancers (N = 200)

*BRCA1 ~65%
*BRCA2 ~4%

Gorski B, et al. Int J Cancer, 2004;110(5):683-686.




Polish Panel
of BRCA1 Mutations

5382 ins C

cC61G > 90% of mutations
4153 del A

_/

Gorski B et al. Int J Cancer, 2004;110(5):683-686.




BRCA1 Founder Mutations
in Poland

» Gorski B, et al

- Patent No P335917
- Multiplex Pcr - 50€




High Penetrance/Risk — Breast Ca

1. Family history

2. DNA tests
v BRCA1
v BRCA2

v CHEK2 - homozygotes
— htr + FH
— BRCA2 (5972 C/T)




Poland — Limited Number
of Founder / Recurrent Mutations
in Other Cancer-Susceptibility Genes

* NBS1,

* NOD2,
- CHEK2,
* MSH2,
* MLH1,

- APC




Population Screenings
In Poland

* 4% (~200) of BRCA1
carriers among 5000
relatives of women
with breast cancer dx
< 80 yrs or ovarian
cancer dx at any age

 Thanks to geneticists
- oncologists from 20
Polish centers!




Population Screenings In Poland

West-Pomerania Region
January 2001 — May 2002

* 1258 mil questionnaires
out of 1.45 mil inhabitants

* The first worldwide large screening
for hereditary cancers
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Cancer Biobank - IHCC

* ~2,000,000 cancer family histories

« >250,000 biological samples
and clinical data from cancer
patients, their relatives, and controls




BRCA1 Registry:
Szczecin,Poland

>5000 Carriers

The Largest Registry In The
World




Milestone Discoveries

1. Genetic contribution

to all cancers

International Hereditary Cancer Center 2008/9




Hypothesis

> 90%
of cancers have
genetic constitutional
background

Lubinski J, 6.05.2004 Madrid, ESO




Penetrance
and Proportion of Cancers
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Genetic Contribution to All Cancers:
The First Demonstration Using the
Model of Breast Cancers From Poland

Stratified by Age at Diagnosis
and Tumour Pathology

Lubinski J, et al. Breast Cancer Res Treat. 2009, 114(1):121-126.
Patent US61/069,403 31.03.2009




Frequency of Identified Panel of Markers
in all Consecutive Cancers and Controls

Gene/Marker Cases (%) Controls (%)
BRCA1 2.7% (26/977) 0% (0/977)

CKEK 2 11.9% (113/951) 6% (59/977)

p 53 10.1% (85/838) 5.7% (52/918)
TNR 55.6% (419/753) 45.8% (397/866)
FGFR - GG 18.3% (61/334) 13.9% (65/469)
CDKN2A 7% (19/273) 5.4% (22/404)
XPD - GG 41% (104/254) 36.4% (139/382)
XPD - CC/AA 17.3% (26/150) 14% (34/243)
BRCA2 7.3% (9/124) 4.8% (10/209)
XPD - AA 20% (23/115) 18.6% (37/199)

Any marker 90.6% (885/977) 83.4% (815/977)

Statistical
significance

P=3x10%

Lubinski J, et al. Breast Cancer Res Treat. 2009, 114(1):121-126.




Conclusion

1. At present, the major significance of the
current findings is the proof of principle
that there is no cancer without a genetic

component.

2. DNA analysis will be the initial starting
point for prevention, surveillance, and
treatment schemes for all adults.




Milestone Discoveries

2. Complete remission of BRCA1-

dependant breast cancers using
cisplatinum

International Hereditary Cancer Center 2008/9




Breast Cancers With BRCA1
Response to Neoadjuvant Therapy

No
of
patients

No
response

BRCA1 - 44

AT

Other types

Total 44
Non-BRCA1 —-41

AT 12

Other types 29

Total 41

Byrski T, et al. Breast Cancer Res Treat. 2008;108(2):289-296.




Preclinical Studies

= BRCA1 breast cancer cell lines

- resistance to taxanes
- sensitivity to cisplatin

Kennedy RD, et al. J Natl Cancer Inst. 2004;17;96(22):1659-1668.




BRCA1-Dependent BC

* Neoadjuvant
Study




Current Study Design

BRCA1 Mutation Cisplatin 75mg/m2

Carriers ,
Primary Breast q 3wks IV x 4 cycles

Cancer

<AMOAUC®

N=10 — 60

Primary Endpoint: pCR (in breast and axilla,
DCIS permitted)




Pilot Study

Breast Cancer Res Treat
DOI 10.1007/s10549-008-0128-9

CLINICAL TRIAL

Response to neoadjuvant therapy with cisplatin
in BRCA1-positive breast cancer patients
T. Byrski * T. Huzarski - R. Dent - J. Gronwald -

D. Zuziak - C. Cybulski - J. Kladny * B. Gorski -
J. Lubinski - S. A. Narod

Responses

>d: 20 June 2008/ Accepted: 20 June 2008
ger Science+Business Media, LLC. 2008

Complete Clinical
Response

Partial Clinical
Response

Stable Clinical Disease

Progressive Clinical
Disease

Pathologic Complete
Response
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Purpose
To estimate the rate of pathologic complete response (pCR) to neoadjuvant chemotherapy in

BRCAT mutation carriers according to chemotherapy regimen.

Patients and Methods _ _ o )
From a registry of 6,903 patients, we identified 102 women who carried a BRCAT founder

mutation and who had been treated for breast cancer with necadjuvant chemotherapy. Pathologic
complete response was evaluated using standard criteria.

Results
Twenty-four (24%) of the 102 BRCAT mutation carriers experienced a pCR. The response rate

varied widely with treatment: a pCR was observed in one (7%) of 14 women treated with
cyclophosphamide, methotrexate, and fluorouracil (CMF); in two (8%) of 25 women treated with
doxorubicin and docetaxel (AT); in 11 (22%) of 51 women treated with doxorubicin and
cyclophosphamide (AC) or fluorouracil, doxorubicin, and cyclophosphamide (FAC), and in 10 (83%)
of 12 women treated with cisplatin.

Conclusion
A lovw rate of pCR was observed in women with breast cancer and a BRCAT mutation who were

treated with AT or CMF. A high rate of pCR was seen after treatment with cisplatin. An
intermediate rate of PCR was associated with AC or FAC. The relative benefits of AC and platinum
therapy need to be confirmed through follow-up of this and other cohorts.




Retrospective Analysis:
Neoadjuvant Treatment of 141 Consecutive
BRCA1 Mutation Carriers With Diagnosis of

Breast Cancer < 51 Yrs (N = 7000)

Number Number of % pCR
0

treated pCR
CMF 15 1 7%

AC 24 4 17%
FAC 28 5 18%
AT 24 1 4%

Cisplatin 50 34 68%

Regimen

C: cyclophosphamide
M: methotrexate

F: 5-flourouracil

A:. adriamycin

T: docetaxel

Byrski T, et al. J Clin Oncol. 2010;20;28(3):375-379,
and updated results




Chemotherapy

°* Neoadjuvant treatment of breast
cancer — complete pathologic

remission

e > 95% five-year survival !




BRCA1-Dependent Cancers

 Cancers Of Other Sites




Conclusions

1. Platinum-based chemotherapy is effective
in a high proportion of patients with
BRCA1-associated breast cancers

2. BRCA1 testing is a critical issue for choice
of breast cancer treatment
3. Validating studies needed




Milestone Discoveries

3. Genotypes associated
with sensitivity to cancer

chemoprevention using
selenium

International Hereditary Cancer Center 2010




Great Dream

 Chemoprevention for individuals
of high genetic risk

-
BRCA1?




Selenium — Proven Cancer-Risk
Reduction in Animals

o

Rats - BR CA - DMBA




WHO Recommendation

» Cancer risk persons

o

* Diet supplementation
with selenium 250 - 300 ug daily




Selenium — Breast / Ovarian
Cancers —- BRCA1 IHCC - Poland

* Sodium selenite — pilot study




Selenium - Breast / Ovarian
Cancers — BRCA1 IHCC, Poland

Clinical trial 2004 — 2008
1344 BRCAA1 carriers

Unaffected or after treatment of unilateral breast
cancer

Double-blind studies
677 Placebo
e 666 Selenium

* Follow-up ~2,9 yrs

* Dose ~300ug per day (WHO recommendations)




New Cases of Cancer in the Study

Placebo Selenium Total
Breast 29 41 70

Ovary 11 14 25
Fallopian 1 2 3

Peritoneal

0
3

Endometrial

Lung 1
Brain 1

Total 46

Two individuals had two cancers

Lubinski J, et al. Presented at: 4" Familial Cancer Conference; June 7-8, 2010: Madrid, Spain. Abstract.




Hazard Ratios Associated With Selenium
Supplementation for Various Cancers

Hazard A
Type of cancer confidence P-value

ratio i
interval

Primary breast _ 0.72 - 2.51
cancer

Contralateral _ 0.73 - 3.21
breast cancer

Ovarian/fallopian _ 0.59 - 2.70
cancer

Any cancer : 0.93 - 2.01

Lubinski J, et al. Presented at: 4" Familial Cancer Conference; June 7-8, 2010: Madrid, Spain. Abstract.




Cumulative Risk of Cancer (All Types) Among
Women Randomised To Selenium or Placebo

Placebo (45 of 579 cases)
Selenium (60 of 556 cases)

P =0.12 (Log—Rank test}

£
£
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Years after first pill

Lubinski J, et al. Presented at: 4" Familial Cancer Conference; June 7-8, 2010: Madrid, Spain. Abstract.




Hypothesis

e Cancer risk is correlated
with selenium serum level




Br/Ov Cancer Risk in BRCA1 Carriers
Depending on Selenium Level

Selenium
Concentration RR (aff/unaff)

<60 1.00 714

61-70 1.07 22/41
71-80* 0.62 23/74
81-90 1.37 24/35
91-100 1.41 12/17

>100 0.92 6/13
P =0.0173; OR-0.5040; CI = 0.0907-0.8740

N = 291 cases/controls 1:2; matched for age at dx;
adnexectomy; previous cancers; Se or placebo group
In clinical trial

Lubinski J, et al. Presented at 2010 ESHG Gothenburg.




Relative Risk of Breast/Ovarian Cancers in
BRCA1 Carriers Depending on Selenium
Concentration

2.0
1.8

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

<60 61-70 71-80* 81-90
*P=0.0173; OR-0.5040; Cl = 0.907-0.8740

Lubinski J, et al. Presented at 2010 ESHG Gothenburg.




Genotypes Associated

With Correlation Between
Cancer Risk and Selenium Level




Gene Candidates

* 11 changes preselected
by sequencing

e Association studies
— case / control n = 255




Br/Ov Cancer Risk in BRCA1 Carriers
Depending on Selenium Level and
Genotypes

Genotype Se level OR Cl

X1 nTT 60-80 0.32 0.16-0.63

) ele 60-80 0.33 0.15-0.71

) & 60-80 0.4 0.24-0.78

X1 1T >80 0.1 0.01-0.93

Lubinski J, et al. Presented at 2010 ESHG Gothenburg.




Clinical Status and Cancer Risk
Dependance on Selenium Level




Br/Ov Cancer Risk in BRCA1 Carriers
Depending on Selenium Level in Sub-Group
of Pts Initially Unaffected After Adnexectomy

Selenium
Concentration RR (aff/unaff)

<60 0,00 0/1

61-70 0,53 4/15
71-80 0,71 6/17
81-90 1,00 6/12
>90 2,25 9/8

*10/33 vs 9/8; P = 0.034; OR-0.26; Cl = 0.08-0.88

« N =78 cases/controls 1:2; matched for age at dx;
adnexectomy; previous cancers; Se or placebo group in

clinical trial
Lubinski J, et al. Presented at 2010 ESHG Gothenburg.




Relative Risk Breast/Ovarian Cancers BRCA1

Carriers Depending on Selenium Concentration
Patients Initially Unaffected After Adnexectomy

2.5

2.0

1.5

1.0

0.5

0.0

71-80 81-90




Genotypes, Selenium Level, and Cancer Risk
in Initially Unaffected BRCA1 Carriers

A. Without Adnexectomy

Genotype Se OR p Cl %
level
)& TT >80 0.038 | 0.014 | 0.00- 19%
0.54
X2 GG 60-80 | 0.20 | 0.014 | 0.06- 54%
070
) & CC 60-80 | 0.23 | 0.014 | 0.07- | 61%
0.70

* Any of above combination genotype — Se level ~86% (90/105)
11/51 vs 13/11;
OR-0.18; P =0.0013; Cl = 0.064 — 0.51

Lubinski J, et al. Presented at 2010 ESHG Gothenburg.




Genotypes, Selenium Level and Cancer Risk
in Initially Unaffected BRCA1 Carriers

B. After Adnexectomy

Se 0
level o P g &
X4 CC <80 0.04 | 0.034 | 0.00- | 26%

0.62
) <80 0.10 | 0.045 | 0.01- | 47%

0.98
X8 GG <80 0.11 | 0.015 | 0.02- | 61%

0.62

Genotype

Any of above combination genotype — Se level ~81% (54/66)
2/22 vs 14/16;

OR -0.10; P = 0.0026; Cl = 0.021 — 0.52

Lubinski J, et al. Presented at 2010 ESHG Gothenburg.




Conclusions for BRCA1 Carriers
* Most likely:

1. Selenium can cause cancer and prevent
it as well

. Selenium serum level is a cancer risk
marker; optimal ranges depend on
clinical status and genotypes

. Diet with controlled amount of selenium
is an attractive option for lowering
cancer risk




HEREDITARY CANCER

HCCP

" About the journal

* Open aceess to all
articles

* View the Editorial Board

* Tracked/indexed by
BubMed, PubMed
Central, Thomsan

Reuters (ISI], Scopus
and Google Scholar

» Instructions for authors
submitting @ manuscript

» Contact us

* View the most accessed

articles
» RSS feed of the latest

articles

* Promete the journal
Fosters, leaflets, T~
Shirts and mere,

= View answers to some
Frequently Asked
Questions

> More information

dita
\‘\ete iary C‘e
b,

s, ¥

'tt\lerrin.l,-o

SzezeCc™

Hereditary Cancer in Clinical
Practice is the official
journal of the Intzrnational
Hereditag Cancer Center,
Paomeranian Medical
University, Szczecin,
Poland.

Gauice

global cancer control

The journal is published
under the auspices of the
International Union
Against Cancer

IN CLINICAL PRACTICE

Welcome Pomorska Akademia Madyczna (Leg on /[ register)

BioMed Central home | Journals £-Z | Feedback | Support | My details

Home | Browse articles | Search | Weblinks | Submit article | My Heraditary Cancer in Clinical Practice | About Hereditary Cancer in Clinical Practice

University Medical Centre Groningen

The official journal of the Internaticnzl Hereditary Cancer Center and published under the auspices of the Inter
Union Against Cancer

tional

Hereditary Cancer in Clinical Practice publishes articles of interest for the cancer genstics community and
serves as a discussion forum for the development of appropriate health care strategies.

Submit your manuscript online.

Latest articles

Research

Australian clinicians and chemoprevention for women at high familial risk for breast
cancer

Louise A Keogh, John L Hopper, Doreen Rosenthal, Kelly-Anne Phillips

Hereditary Cancer in { Practice 2009, 7:9 (4 May 2009)

[Abstract] [Frovisional PDF] [FubMed] [Related articles

Commentary

Breast cancer therapy for BRCA1 carriers: moving towards platinum standard?
Evgeny M Imyanitow

Hereditary Cancer in Clinical Practice 2009, 7:8 (20 April 2009)

[abstract] [Full Text] [PDF] [PubMed] [Related articles

Research

Survival in Morwegian BRCA1 mutation carriers with breast cancer
Anne Irene Hagen, Steinar Tretli, Lovise Mahle, Jaran Apold, Nina veds, Pl Maller
Hereditary Cancer in Clinical Pracrice 2009, 7:7 (14 April 200%)

[Abstract] [Full Text] [PDF] [PubMed] [Related articles

Research

Standard psychological consultations and follow up for women at increased risk of
hereditary breast cancer considering prophylactic mastectomy

Murly BM Tan, Eveline MA Bleiker, Marian BE Menke-Pluymers, Arthur R Van Gool, Silvia van Dooren, Bert N Van Geel,
Madeleine MA Tilanus-Linthorst, Karina CM Bartels, Jan GM Klijn, Cecile TM Brekelmans, Caroline Seynaesve

Hereditary Cancer in Clinical Praceice 2009, 7:6 {21 March 2009)

[Abstract] [Full Text] [PDF] [PubMed] [Related articles

Research

High frequency of BRCA1, but not CHEK2 or NBS1 (NBN ), founder mutations in Russian
ovarian cancer patients

Evgeny M Suspitsin, Nathalia Yu Sherina, Daria N Ponomariova, Anna P Sokolenko, Aglaya G Iyevleva, Tatyana V
Gorodnova, Olga A Zaitseva, Olga § Yatsuk, Alexandr V Togo, Nathalia N Tkachenko, Grigory A Shiyanov, Oksana §
Lobeiko, Nadezhda Yu Krylova, Dmitry E Matsko, Sergey Ya Maximov, Adel F Urmancheyeva, Nathalia V Porhanova,
Evgeny N Imyanitov

Hereditary Cancer in
[Abstract] [Full T

linical Practice 2009, 7:5 (25 February 2009)
ext] [PDF] [PubMed] [Related articles

Editors-in-Chief: Jan Lubinski, Pomeranian Medical University; Rodney 1, Scott, University of Newcastle; Rolf Sijmens,

REGISTER NOW

Hereditary Cancer in
Clinical Practice

BioMad Central

Current Contrallzd
Trials

PubMed
PubMed Central

SUBMIT A
MANUSCRIPT

CLICK HERE TO SUBMIT

Sign up for

article alerts!

BMC Cancer

e by Google

Full -1 ext Unling
Journals

Full text journals for
academic research at
Questia Online Library.

Target Cancer
Official sanofi-aventis
website about cancer,
research, treatments

Women Breast Cancer
Great ways to cope with
Breazt Cancer in just a
fewrhours per day
- .

Mammography
Screening

Workflow Management
Software. Come And
Read Maore about Our
Products !

www.hccpjournal.com




ORADNIE |l
NETYCZNE | ﬁ'

oSt ALoEad UEST (oM
| BIBLIOTEKA GLOWNA
| FuAwR2

Welcome for collaboration...




More Information:

= www.hereditarycancer.net
e-mail: ihcc@wp.pl

phone: +48-91-466-15-42
fax: +48-91-466-15-33

http://hccpjournal.com

http://www.read-gene.com

http://www.genetyka.com




