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QuestionQuestion

• Why are we getting 
so much in Poland?so much in Poland?



Luck!!!
Poland

• ~38 mil population with high 
level of genetic homogeneitylevel of genetic homogeneity



Luck!!!
Poland

• If genetic events are present, 
th d t lthey are expressed strongly



Górski  B, et al. Am J Hum Genet. 2000;66(6):1963-1968.
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Polish Families With Strong Aggregation 
f B t/O i C (N 200)of Breast/Ovarian Cancers (N = 200)

• BRCA 1   ~65%
• BRCA2    ~4%

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



Polish Panel 
f BRCA1 M t tiof BRCA1 Mutations

5382 i C• 5382 ins C
• C 61 G 90% of mutations90% of mutations90% of mutations90% of mutations• C 61 G
• 4153 del A

90% of mutations90% of mutations90% of mutations90% of mutations

4153 del A

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



BRCA1 Founder Mutations 
i P l din Poland

• Górski B, et al 
- Patent No P335917Patent No P335917
- Multiplex Pcr - 50€



High Penetrance/Risk – Breast Ca

1 Family history

High Penetrance/Risk Breast Ca 

1. Family history
2. DNA tests
 BRCA1
 BRCA2 BRCA2
 CHEK2 – homozygotes 

ht FH– htr + FH
– BRCA2 (5972 C/T)

 ATM



Poland – Limited Number 
f F d / R t M t tiof Founder / Recurrent Mutations 

in Other Cancer-Susceptibility Genes

• NBS1NBS1, 
• NOD2, 
• CHEK2• CHEK2, 
• MSH2, 

MLH1• MLH1, 
• APC



Population Screenings 

• 4% (~200) of BRCA1
In Poland

4% ( 200) of BRCA1 
carriers among 5000 
relatives of womenrelatives of women 
with breast cancer dx 
< 50 yrs or ovarian 50 y s o o a a
cancer dx at any age

• Thanks to geneticists 
- oncologists from 20 g
Polish centers!



Population Screenings In Poland
West-Pomerania Region
January 2001 May 2002January 2001 – May 2002

• 1258 mil questionnaires 
out of 1.45 mil inhabitants

• The first worldwide large screening 
for hereditary cancersfor hereditary cancers





Cancer Biobank – IHCC

• ~2,000,000 cancer family histories
• >250,000 biological samples 

and clinical data from cancerand clinical data from cancer 
patients, their relatives, and controls



BRCA1 Registry: 
S i P l dSzczecin,Poland

>5000 Carriers>5000 Carriers

The Largest Registry In The The Largest Registry In The 
WorldWorld



Milestone DiscoveriesMilestone Discoveries

1. Genetic contribution 
to all cancersto all cancers

International Hereditary Cancer Center 2008/9



Hypothesis

> 90%> 90% 
of cancers have 

i i i lgenetic constitutional  
backgroundg

Lubiński J, 6.05.2004 Madrid, ESO



Penetrance 
and Proportion of Cancersand Proportion of Cancers
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IImpossiblempossibleIImpossiblempossible

RRisky statementisky statementRRisky statementisky statement

PPerhapserhapsPPerhapserhapspppp



G i C ib i All CGenetic Contribution to All Cancers: 
The First Demonstration Using the 

Model of Breast Cancers From Poland 
Stratified by Age at DiagnosisStratified by Age at Diagnosis 

and Tumour Pathology

Lubiński 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 a Co secut e Ca ce s a d Co t o s

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

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

Statistical 
significance P = 3 x 10-6



ConclusionConclusion

11 At t th j i ifi f thAt t th j i ifi f th11 At t th j i ifi f thAt t th j i ifi f th

Co c us oCo c us o

1.1. At present, the major significance of the At present, the major significance of the 
current findings is the proof of principle current findings is the proof of principle 

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

2.2. DNA analysis will be the initial starting DNA analysis will be the initial starting 
point for prevention, surveillance, andpoint for prevention, surveillance, and

pp
2.2. DNA analysis will be the initial starting DNA analysis will be the initial starting 

point for prevention, surveillance, andpoint for prevention, surveillance, andpoint for prevention, surveillance, and point for prevention, surveillance, and 
treatment schemes for all adults.  treatment schemes for all adults.  
point for prevention, surveillance, and point for prevention, surveillance, and 
treatment schemes for all adults.  treatment schemes for all adults.  



MilestoneMilestone DDiscoveriesiscoveriesMilestone Milestone DDiscoveriesiscoveries

2 Complete remission of BRCA12 Complete remission of BRCA12. Complete remission of BRCA1–
dependant breast cancers using 

2. Complete remission of BRCA1–
dependant breast cancers using g
cisplatinum

g
cisplatinum

International Hereditary Cancer Center 2008/9



Breast Cancers With BRCA1 
Response to Neoadjuvant TherapyResponse to Neoadjuvant Therapy

Type of No 
of CR PR No yp

CHTH of 
patients

CR PR response

BRCA1 – 44

AT 15 0 6 9

Other types 29 4 25 0

Total 44 4 31 9

Non-BRCA1 – 41

AT 12 0 12 0AT 12 0 12 0

Other types 29 2 25 2

Total 41 2 37 2

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



Preclinical Studies

 BRCA1 breast cancer cell lines BRCA1 breast cancer cell lines BRCA1 breast cancer cell lines 
- resistance to taxanes 

 BRCA1 breast cancer cell lines 
- resistance to taxanes 
- sensitivity to cisplatin- sensitivity to cisplatin

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



BRCA1–Dependent BCBRCA1 Dependent BC

• Neoadjuvant
StudyStudy



Current Study DesignStudy Designy gy g

S
BRCA1 Mutation

Carriers
Primary Breast 
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Pilot Study

Responses N (%)
(N=10)

Complete Clinical 
Response

9 (90)

Partial Clinical  
Response

1 (10)
Response
Stable Clinical Disease 0
Progressive Clinical 
Disease

0

Pathologic Complete 
Response

9 (90)





Retrospective Analysis:
Neoadjuvant Treatment of 141 Consecutive 

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

Breast Cancer < 51 Yrs (N = 7000)
BRCA1 Mutation Carriers With Diagnosis of 

Breast Cancer < 51 Yrs (N = 7000)

Regimen Number 
treated

Number of 
pCR %  pCR

CMF 15 1 7%
AC 24 4 17%
FAC 28 5 18%
AT 24 1 4%AT 24 1 4%

Cisplatin 50 34 68%

C:  cyclophosphamidey p p
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

T:   docetaxel



ChemotherapyChemotherapypypy

• Neoadjuvant treatment of breast 
cancer complete pathologic

• Neoadjuvant treatment of breast 
cancer complete pathologiccancer – complete pathologic 
remission 
cancer – complete pathologic 
remission 

• > 95% five-year survival !• > 95% five-year survival !



BRCA1–Dependent CancersBRCA1 Dependent Cancers

• Cancers Of Other Sites



Conclusions

1.1. PlatinumPlatinum--based chemotherapy based chemotherapy is effective is effective 
in a high proportionin a high proportion of patients withof patients with

1.1. PlatinumPlatinum--based chemotherapy based chemotherapy is effective is effective 
in a high proportionin a high proportion of patients withof patients within a high proportion in a high proportion of patients withof patients with
BRCA1BRCA1--associated breast cancersassociated breast cancers

22 BRCA1BRCA1 testing is a critical issue for choicetesting is a critical issue for choice

in a high proportion in a high proportion of patients withof patients with
BRCA1BRCA1--associated breast cancersassociated breast cancers

22 BRCA1BRCA1 testing is a critical issue for choicetesting is a critical issue for choice2.2. BRCA1BRCA1 testing is a critical issue for choice testing is a critical issue for choice 
of breast cancer treatmentof breast cancer treatment

33 Validating studies neededValidating studies needed

2.2. BRCA1BRCA1 testing is a critical issue for choice testing is a critical issue for choice 
of breast cancer treatmentof breast cancer treatment

33 Validating studies neededValidating studies needed3.3. Validating studies neededValidating studies needed3.3. Validating studies neededValidating studies needed



Milestone DiscoveriesMilestone Discoveries

3. Genotypes associated 
with sensitivity to cancer          
chemoprevention usingchemoprevention using
selenium

International Hereditary Cancer Center 2010



Great Dream G eat ea

• Chemoprevention for individuals 
of high genetic riskof high genetic risk

BRCA1?BRCA1?



Selenium – Proven Cancer-Risk 
R d ti i A i lReduction in Animals 

RatsRats BR CABR CA DMBADMBARats Rats –– BR CA BR CA –– DMBADMBA



WHOWHO RRecommendationecommendationWHO WHO RRecommendationecommendation

• Cancer risk persons 

• Diet supplementationDiet supplementation 
with selenium 250 – 300 μg daily



Selenium – Breast / Ovarian 
C BRCA1 IHCC P l dCancers – BRCA1 IHCC - Poland

• Sodium selenite – pilot study

BRCA1 CARRIERSBRCA1 CARRIERSBRCA1 CARRIERSBRCA1 CARRIERS

N = 130 SeN = 130 SeN = 130 SeN = 130 Se 3 Br/Ov Ca3 Br/Ov Ca3 Br/Ov Ca3 Br/Ov Ca

9 Br/Ov Ca9 Br/Ov Ca9 Br/Ov Ca9 Br/Ov CaN = 130 (N = 130 (--))N = 130 (N = 130 (--))



Selenium – Breast / Ovarian 
Cancers BRCA1 IHCC Poland

• Clinical trial 2004 – 2008

Cancers – BRCA1 IHCC, Poland
• Clinical trial 2004 – 2008
• 1344 BRCA1 carriers

U ff t d ft t t t f il t l b t• Unaffected or after treatment of unilateral breast 
cancer
D bl bli d t di• Double-blind studies 

• 677 Placebo
• 666 Selenium
• Follow-up ~2,9 yrsy
• Dose ~300μg per day (WHO recommendations)



New Cases of Cancer in the StudyNew Cases of Cancer in the StudyNew Cases of Cancer in the StudyNew Cases of Cancer in the Study
Placebo Selenium Total

B t 29 41 70Breast 29 41 70

Ovary 11 14 25

Fallopian 1 2 3Fallopian 1 2 3

Peritoneal 0 1 1

Endometrial 3 3 6

Lung 1 0 1

Brain 1 0 1

Total 46 61 107

Two individuals had two cancers

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



Hazard Ratios Associated With Selenium 
S l t ti f V i CSupplementation for Various Cancers

H d 95%
Type of cancer Hazard 

ratio

95% 
confidence 

interval
P-value

Primary breast 1 3 0 2 2 1 0 3Primary breast 
cancer 1.35 0.72 - 2.51 0.35

Contralateral 
breast cancer 1.53 0.73 - 3.21 0.26breast cancer

Ovarian/fallopian 
cancer 1.26 0.59 - 2.70 0.55

Any cancer 1.36 0.93 - 2.01 0.12

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



Cumulative Risk of Cancer (All Types) Among 
W R d i d T S l i Pl bWomen Randomised To Selenium or Placebo

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



HypothesisHypothesisHypothesisHypothesis

• Cancer risk is correlated 
with selenium serum levelwith selenium serum level



Br/Ov Cancer Risk in BRCA1 Carriers Br/Ov Cancer Risk in BRCA1 Carriers 
D di S l i L lD di S l i L lDepending on Selenium LevelDepending on Selenium Level
Selenium 
C t ti RR ( ff/ ff)Concentration RR (aff/unaff)

≤60 1.00 7/14

61 70 1 07 22/4161−70 1.07 22/41

71−80* 0.62 23/74

81−90 1 37 24/3581 90 1.37 24/35

91−100 1.41 12/17

>100 0.92 6/13

• N = 291 cases/controls 1:2; matched for age at dx; 
d i S l b

*P = 0.0173; OR-0.5040; CI = 0.0907-0.8740

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 C Ca e s epe d g o Se e u

Concentration
1 8
2.0

1.4
1.6
1.8

0 8
1.0
1.2

0.4
0.6
0.8

0.0
0.2

≤60 61 70 71 80* 81 90 >90
* P = 0.0173; OR-0.5040; CI = 0.907–0.8740

≤60 61-70 71-80* 81-90 >90

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



Genotypes AssociatedGenotypes Associated 
With Correlation Between 

C Ri k d S l i L lCancer Risk and Selenium Level



GeneGene CCandidatesandidatesGene Gene CCandidatesandidates

• 11 changes preselected g p
by sequencing

• Association studies 
– case / control n = 255case / control n 255



Br/Ov Cancer Risk in BRCA1 Carriers Br/Ov Cancer Risk in BRCA1 Carriers 
D di S l i L lD di S l i L l ddDepending on Selenium LevelDepending on Selenium Level and and 

GenotypesGenotypes

Genotype Se level OR P CI

X1 nTT 60–80 0.32 0.0009 0.16–0.63

X2 GG 60–80 0.33 0.005 0.15–0.71

X3 nTT 60–80 0 4 0 007 0 24–0 78X3 nTT 60–80 0.4 0.007 0.24–0.78

X1 TT >80 0.1 0.047 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-GroupDepending on Selenium Level in Sub-Group 
of Pts Initially Unaffected After Adnexectomy

Selenium 
Concentration RR (aff/unaff)
≤60 0 00 0/1≤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

• N = 78 cases/controls 1:2; matched for age at dx; 

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

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 ConcentrationCarriers Depending on Selenium Concentration

Patients Initially Unaffected After Adnexectomy
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Genotypes, Selenium Level, and Cancer Risk 
i I iti ll U ff t d BRCA1 C iin Initially Unaffected BRCA1 Carriers

A. Without Adnexectomy
Genotype Se 

level
OR p CI %

X1 TT >80 0 038 0 014 0 00 19%X1 TT >80 0.038 0.014 0.00-
0.54

19%

X2 GG 60-80 0.20 0.014 0.06-
070

54%
070

X3 CC 60-80 0.23 0.014 0.07-
0.70

61%

• Any of above combination genotype – Se level ~86% (90/105)
11/51 vs 13/11;
OR – 0 18; P = 0 0013; CI = 0 064 – 0 51OR – 0.18; P = 0.0013; CI = 0.064 – 0.51

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



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

B. After Adnexectomy

Genotype Se 
level OR p CI %

X4 CC <80 0 04 0 034 0 00 26%X4 CC <80 0.04 0.034 0.00-
0.62

26%

X2 nGG <80 0.10 0.045 0.01-
0 98

47%
0.98

X8 GG <80 0.11 0.015 0.02-
0.62

61%

• Any of above combination genotype – Se level ~81% (54/66)
2/22 vs 14/16;
OR – 0 10; P = 0 0026; CI = 0 021 – 0 52OR – 0.10; P = 0.0026; CI = 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 wellit as well 

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

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



www.hccpjournal.comwww.hccpjournal.com



Welcome for collaboration…Welcome for collaboration…



More Information:

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

 phone: +48-91-466-15-42

y
e-mail: ihcc@wp.pl

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

 http://hccpjournal.com http://hccpjournal.com

 http://www.read-gene.com http://www.read-gene.com

 http://www.genetyka.com http://www.genetyka.com


