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Incidence and Survival 

Anders et al. JCO 2008 KID RKI 8. Ausgabe 2012 



Survival in young breast cancer patients 

According to Subtypes 

17% 

27% 

21% 

34% 

<= 40 

nach Azim H et al. Clinical Cancer Res 2011 



Survival in women <40 years – POSH 

study 

Copson E, et al. JNCI 2013 



OS Hazards in ER-; ER+ women < 40 

years – POSH study 

Copson E, et al. JNCI 2013,  



Do young women have a greater 

benefit from neoadjuvant therapy? 

Rastogi J Clin Oncol 2008 



pCR rates overall and in subgroups 
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*adjusted for age, tumor size, nodal status, histological type, grading, trial  

N=8948 N=3038 N=914 N=640 N=1425 

N=704 

N=4187 

N=4078 

Loibl S, et al. Cancer Res 2012;72: #S3-1  



Survival in non-pCR patients 
DFS 

LRFS 

OS 

≤35 

36-50 

≥51 

Loibl S, et al. Cancer Res 2012;72: #S3-1  



DFS in Different Subtypes by pCR and age 

A B 

C D 

HR+/HER2- HR+/HER2+ 

HR-/HER2+ TNBC 

Loibl S, et al. Cancer Res 2012;72: #S3-1  
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Who Should be Tested for BRCA1/2 

Mutations? 

Families with 

at least three women with breast cancer independent of age or 

at least two women with breast cancer, one < 51 yrs. or 

at least one woman affected by breast and one by ovarian cancer or 

at least one woman affected by breast and ovarian cancer or 

at least two women affected by ovarian cancer or 

at least one woman affected by bilateral breast cancer, first < 51 yrs. or 

at least one woman affected by breast cancer < 36 yrs. or 

at least one man affected by breast cancer and one additional relative 

affected by breast or ovarian cancer* # 

 

* in one side of the family 

Oxford LoE: 2b      GR: B      AGO: ++ 

#Inclusion criteria of the German Consortium of Hereditary Breast and Ovarian Cancer 

(GCHBOC) based on a mutation detection rate ≥ 10% in ~17.000 families tested by 2013 



NCCN Guidelines - 2014 

Affected persons – detailed criteria for breast 

cancer + 

• All breast cancer < 45 

• Early onset (<50 yrs) breast cancer+ 

• Triple negative breast cancer – all < 60, over 

60 if + 

• All multiple primaries 

• All ovarian cancer 

• All male breast cancer 

 



Prevalence of BRCA mt depends on 

tumor type, family history and age at 

diagnosis 

Phuah S-Y et al. Breast Cancer Res 2012 14:R142 



Genetic Landscape 

minor allele frequency 
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high risk genes (OR >5.0) 

(BRCA1/2) 

moderately penetrant risk genes (OR 1.5 - 5.0) 

 (RAD51C, ATM, BRIP1, CDH1, CHEK2, NBN, PALB2 , PTEN….) 

low risk variants / modifiers (OR/HR <1.5) 

(FGFR2, TOX3, 2q35, 11q15, SLC4A7, 5p12, MAP3K1…) 

 

 

• Multi-gene 
sequencing 
identifies an 
additional  
~10% with 
pathogenic 

germline 
mutations1 

 

• DNA repair-
targeted therapy 
is hypothesized 
to have a role in 
these patients 
with non-B1/2 
germline HR 
alterations 

 

 

 

 

 

 

 

 

 

 

 

1. Kurian AW, et al J Clin Oncol 2014 



Presented  at the 2014 ASCO Annual Meeting by Gunter von Minckwitz, M.D..  

Presented data is the property of GBG and AGO-B. 

Characteristics of patients with TNBC 
   PM PMCb 

   (N=146) (N=148)  
 

Age (median; yrs)  47.0 47.5 

Tumor size (median; cm)  3.0 3.0 
 

   % % 

cT 3 / 4   13.7 8.1 

cN +  45.1 40.6 

Grade 3  77.4 72.3 
 

Family history for BC/OC*  (N=101)  34.9 33.8 
 

gBRCA 1 alteration  (N=  35) 13.0 10.8 

gBRCA 2 alteration  (N=    6) 1.4 2.7 

gRAD50/51C alteration  (N=    3) 1.4 0.7 

15.8 14.2 

*assessed by a checklist of the German BRCA consortium to identify women at risk for germline alterations of >10%  



Presented  at the 2014 ASCO Annual Meeting by Gunter von Minckwitz, M.D..  

Presented data is the property of GBG and AGO-B. 

pCR (ypT0 ypN0)  

in all Patients with TNBC 

                    gBRCA/RAD alteration 

  no  yes 
  (N=250)   (N=44) 

 

 

 no  40.4%  45.5% 
     (N=193)  (69/171)  (10/22) 

 

 yes 44.3%  63.6% 
 (N=101)  (35/79)  (14/22) 
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Presented  at the 2014 ASCO Annual Meeting by Gunter von Minckwitz, M.D..  

Presented data is the property of GBG and AGO-B. 

     Prediction of Carboplatin Effect on pCR  

  PM  PMCb OR       p 

%  (N=146)  (N=149)  
 

No risk factor 34.5  46.0 1.61  0.13 

   Δ 11.5 

 

 

Family history of BC/OC 30.8  57.5 3.04  0.02 

 without alteration  Δ 26.7 

 

gBRCA/RAD alteration 43.5  66.7 2.60  0.13 

 with/without family history  Δ 23.2 

  



BRCA mutation carriers with 

triple negative breast cancer 

 Responses to anthracycline and taxane-based 
neoadjuvant therapy in TNBC patients were significantly 
higher in BRCA1/2 carriers vs. non-carriers 

 

 

 

 
 

 

 

 

 
 

 

 

BRCA1/2+ (N=44) 

N (%) 

BRCA-WT (N=250) 

N (%) 
p-value 

pCR 28 (63%) 114 (45%) 0.027 

BRCA1/2+ (N=35) 

N (%) 

BRCA-WT (N=42) 

N (%) 

p-value 

pCR 13 (37%) 13 (31%) 0.62 

1 von Minckwitz G et al. J Clin Oncol 2014; 32:5s, (abstr 1005); 2 Arun B, et al. J Clin Oncol. 2011; 29:3739-3746 

 

 

 Contrasts with retrospective U.S. series from Arun et al1  

 

 

 

 

 

 

 



Contralateral Breast Cancer Risk in 

BRCA1 and BRCA2 Mutation Carriers 

Graeser MK et al. J Clin Oncol 2009 



Ganz P et al. J Clin Oncol 2011; 29: 1110-16 

<40 

> 40 



Algorhythm for decision making of 

fertility preservation 

ASCO guidelines 2013; J Clin Oncol 2013 



12-Month Landmark Analysis of Overall Survival and Disease-free Survival, According to Amenorrhea 
Status, and Average Dose Received per Patient. 

Swain SM et al. N Engl J Med 2010;363:2268-2270. 

12-Month Landmark Analysis of Overall Survival and Disease-free Survival, According to Amenorrhea 
Status, and Average Dose Received per Patient. 



Ovarian Reserve 

Wallace WHB, Kelsey TW. PLoS ONE 5(1):e8772. 

http://dx.doi.org/10.1371/journal.pone.0008772. 



Differences in disease-free survival between the pregnant group and matched nonpregnant 
group.  

Azim H A et al. JCO 2013;31:73-79 

©2013 by American Society of Clinical Oncology 



Forest plots of predefined subgroup analyses.  

Azim H A et al. JCO 2013;31:73-79 

©2013 by American Society of Clinical Oncology 



Schwangerschaft nach BRCA 1/2 related 

Breast Cancer 



Programme for Young Patients 

Pregnancy Study 

<42 

HR+ 

ET 18-30 

months 

Childbe

aring  

Stopp ET 

Wash-out period for Tamoxifen 3 

months 

pregnancy 

IR of ET maximum 2 years 

Restart ET 

1. Risk of 

relapse 

2. Factors 

predicting 

successfull 

pregnancy 



Can you hear 

my heart beat? 

I can hear 

your 

biological 

clock ticking. 
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Breast Cancer in 

Young Women ≤ 35 Years 

 Aggressive biological behavior  2a B    

 Benefit from chemotherapy  1b A ++ 

 Benefit from endocrine therapy 1b A ++ 

 Endocrine therapy  (TAM) if possible 5-10 y  1b B ++ 

 Benefit from HER2 targeted therapy 2b B ++ 

 Benefit from CT induced temporary amenorrhoea  2b B +/-* 

    GnRHa as ovary protection 2 weeks prior CT 1a A -* 

 Surgery like ≥ 35 y (in particular BCT)            2b B + 

 Stage II–III benefit from PMRT  2b C + 

 Genetic and fertility counseling 2b B ++ 

Oxford / AGO 

LoE / GR 

* Study participation recommended 



© AGO e. V. 
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Breast conserving therapy:  

Adequate local tumor control (10 years observation) 2a B + 

 

Systemic therapy according to sporadic breast cancer 3a B + 

 

BRCA1 mutation status is predictive for chemotherapy  3b B + 

   response 

  

Platinum-based regimens                                                     3 B      +/-* 

 

PARP inhibitor in breast cancer                        2b D +/-*  

 

Oxford / AGO 

LoE / GR 

Limited prospective cohort studies with short follow-up time 

Therapy of BRCA1/2-associated Breast 

Cancer+ 

*Study participation recommended 

 

+ Overall prognosis has to be considered 

 



Annual Incidence of Cancer during Pregnancy or 

Lactation,  

proportions per year per 100,000 pregnancies 

Stensheim, H. et al. J Clin Oncol; 2009; 27:45-51 



Registry for breast cancer 

during pregnancy 

 

 

          

GBG-29  

BIG 02-03 

www. germanbreastgroup.de/pregnancy 

With support of the BANSS-Foundation 



BCP - Recruitment on 01.09.2014 

n = 677 
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Germany n = 362 (total) n = 321 (pregnant) n = 41 (not pregnant) 

Other Countries n = 315 (total) n = 308 (pregnant) n = 7 (not pregnant) 





Comparison with other studies 



Litton J et al. The Oncologist 2013 



Litton J et al. The Oncologist 2013 



Mutations 

Azim et al. Endor Rel Cancer 2014 



PAM50 subtypes 

Azim et al 2014 



Loibl S et al. The Lancet Oncol 2012 



Baseline characteristics 

All M0  

% (N) 

CHT during 

pregnancy  

 % N=197 

CHT after 

delivery 

% N=171 

age median (range) 34 (23-51) 33 (25-43) 34 (23-51) 

T status 1 21 17 20 

  2 51 51 54 

  3 21 21 23 

  4 a-c 6 10 1 

4 d 2 2 2 

Nodal status N+ 57 63 54 

Histological type  Ductal 97 98 98 

Grading G3 76 79 72 

ER Negative 53 54 54 

HER-2 status positive 35 37 34 

missing (62) 

TNBC 33 32 37 

Loibl S et al. The Lancet Oncol 2012 



Patients´obstetrical characteristics 

All M0 

 % 

(N=413) 

CHT during 

 % (N= 197) 

CHT thereafter 

% (N=171) 

Time of 

diagnosis  

week of 

gestation 24 weeks  20 weeks 30 weeks 

1st trimester 19 16 18 

2nd trimester 43 68 17 

3rd trimester 38 16 65 

Pregnancy 

outcome 

abortion 

/miscarriage* 11 n.a. n.a. 

Mode of 

delivery Caesarean  45 47 45 

Type of 

surgery BCS 48 45 56 
Loibl S et al. The Lancet Oncol 2012 



Chemotherapy regimen applied 

Loibl S et al. The Lancet Oncol 2012 



Taxanes during pregnancy 
age 

(J) 

therapy start 

(SSW) 

deliver

y 

(SSW) 

cum 

dose 

mg/m²  

weight(g) remarks Follow-

up 

30-42 Paclitaxel 

N=21 

17-30 36  

(30-38)  

550 

(300-

1620) 

2428 (1460-

2800) 

IUGR, 

Präeklampsie 

Anhydramnion*

Anämie 

15 (3-

132) 

Monate 

26-44 Docetaxel 

N=16 

14-32 35  

(32-40) 

300 

(175–

570) 

2245 (1490-

3200) 

Anhydramnios

Preeclampsia 

ventriculomega

lie 

18 (9-36) 

Monate 

Mir et al. Annals Oncol 2007; und 2010 

* Simultaneous therapy with 

trastuzumab 



Taxanes during pregnancy 

Cardonick et al. Annals Oncol 2012 



Platinanaloga during pregnancy 

Mir et al. Cancer 2008 



Platinum agents 

NTP Monograph 2013 



Staud S et al. Journal of Drug Targetting 2012 



Transplacental transfer of 

cytotoxic agents 

Amant F, Loibl S, Neven P, Van Calsteren K. The  Lancet 2012 



Taxane PK analysis 

The effect of pregnancy on volumes of distribution for 

doxorubicin, epirubicin, docetaxel and paclitaxel were 

estimated as fold-change of <1.32, <2.08, <1.37 and <4.21 

respectively, with adequate precision (relative standard 

error [RSE] <37%). For doxorubicin, no gestational effect 

could be estimated on clearance. For epirubicin, docetaxel 

and paclitaxel a fold-change of 1.1 (RSE 9%), 1.19 (RSE 7%) 

and 1.92 (RSE 21%) were respectively estimated on 

clearance. Calculated dose adjustment-requirements for 

doxorubicin, epirubicin, docetaxel and paclitaxel were 

+5.5%, +8.0%, +16.9% and +37.8%, respectively. Estimated 

changes in infusion duration were marginal (<4.2%) except 

for paclitaxel (-21.4%). 

van Hasselt et al. Annals Oncol 2014 



Dose-Dense Chemotherapy 

Cardonick E, et al.  Obstet Gynecol 2012  



Birth weight according to gestational 

age 

• num 

Loibl S et al. The Lancet Oncol 2012 

ANCOVA 

P=0.018 

Number of CHT cycles 

had no influence 



Reported Events in the Newborn 

Loibl S et al. The Lancet Oncol 2012 



Long term toxicity in children 

exposed to chemotherapy 

Amant F et al. Lancet Oncol 2012 



DFS in BCP with and w/o CHT 

during pregnancy 

 

Loibl S et al. The Lancet Oncol 2012 



pCR rate in pregnant bc patients 
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Loibl S, et al. ASCO 2014 



Trastuzumab during pregnancy 

Azim H et al. BCRT 2012 



Trastuzumab during pregnancy 

Zagouri F et al. BCRT 2013 





General recommendations 
• To treat as closely as possible according to general 

recommendations for non-pregnant women 

• Prefer sequential regimen due to lower toxicity but 

equal efficacye.g. EC-Paclitaxel weekly  

• Dose according to acutal weight – avoid underdosing 

• Supportive treatment as indicated 

• Observe pregnancy closely – Biometry once a cycle 

• Treat within a multidisciplinary team including 

obstetricians, perinatologist, neonatologist 

• Include the patients in public available registries 

• Further information www.germanbreastgroup.de  

 

http://www.germanbreastgroup.de/


Registry for breast cancer 

during pregnancy & 

 young non-pregnant controls 

 

 

          

GBG-29  

BIG 02-03 

www. germanbreastgroup.de 


