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Zusammenfassung
• Kein signifikanter Unterschied bzgl. OS, DFS 

oder Lokalrezidive

• Senkung der Morbidität (Ödem, 
Armbewegungsstörung, etc)

FAZIT: 

Bei klinisch unauffälligen LK und histologisch 
negativem Sentinel ist die alleinige SLNE 
indiziert, sicher und effektiv
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SLNE=AD bei positivem Sentinel?
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Ergebnisse I
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Ergebnisse II
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Zusammenfassung
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Fazit

SENTinel node biopsy before or after NeoAdjuvant syst emic treatment
-The German SENTINA Trial –

T. Kuehn (1), I. Bauerfeind (2), T. Fehm (3), B. Fle ige (4), G. Helms (3), A. Lebeau (5), C. Liedtke (6 ), M. Mai (1), G. v. Minckwitz (7), A. Staebler (3) , M. 
Untch (4)

(1) Klinikum Esslingen, (2) Klinikum Landshut, (3) Uniklinikum Tübingen, (4) Helios Klinikum Berlin-Buc h, (5) Uniklinikum Hamburg-Eppendorf, (6) Unikliniku m Münster, (7) German Breast Group (GBG), Frankfurt- Isenburg, GERMANY

3 STUDY GOALS

1 BACKGROUND

The German SENTINA protocol, which was initially 
designed as a substudy of the German Geparquinto
neoadjuvant trial of the AGO and the German Breast 
Group (GBG), is a 4-arm prospective multicenter 
cohort study designed to examine the role of SLNB 
in patients undergoing PST.

8 SUBSTUDY “LYMPH NODE 
ASSESSMENT”

9 CONCLUSION

1. to evaluate the false-negative rate of SLNB for 
patients who convert from  clinically Npos to 
histologically Nneg after PST

2. to compare the detection rate of SLNB before and 
after PST

3. to evaluate the number of patients with 
histologically involved nodes despite being clinically 
Nneg before PST

4. to determine the number of patients who convert 
from clinically Npos to histologically Nneg after PST

5. to determine lymphatic pathway configuration, 
detection rate and false-negative rate of SLNB after 
prior SLNB

6. to determine the false negative rate of 
intraoperative frozen section before and after PST

For patients with breast cancer undergoing primary 
systemic treatment (PST) the optimal timing of 
sentinel node biopsy (SLNB) is unclear. While 
adequate axillary staging prior to PST could allow for 
a-priori tailoring of systemic treatment, SLNB after
PST could spare those patients from complete axillary
lymph node dissection (ALND), who are free of 
metastases in the axilla or convert from a positive 
(Npos) to a histologically negative (Nneg) axillary
status following PST. For these patients, however, the 
reliability of SLNB to predict the axillary status 
remains yet to be prospectively confirmed. 

2 MATERIAL AND METHOD

To our knowledge the SENTINA trial is the first 
prospective multicenter study to evaluate the role of 
SLNB in the neoadjuvant setting. The SENTINA 
protocol will allow for a direct comparison of the 
feasibility and reproducibility of a standardized 
SLNB-procedure before and after PST. The study 
will provide reliable data on the predictive value of 
SLNB before and after PST in patients converting 
from a clinically positive to a negative axillary status 
and offer insights into the biology of axillary
response to PST. The SENTINA subprograms 
provide the unique opportunity to develop and 
validate breast cancer nomograms and molecular 
markers in the assessment of lymph node status in 
patients undergoing PST.

5 STUDY DESIGN

4 INCLUSION CRITERIA

1. Patients with operable unilateral or bilateral 
primary breast cancer, confirmed histologically by 
core biopsy who are candidates for PST.

7 SUBSTUDY “TRANSSENTINA”

10 PARTICIPATING CENTERS

The substudy “TransSentina” allows for:
a) the validation of known prediction models in the 
setting of sentinel lymph node assessment (Van Zee 
et a., Ann Surg Oncol. 2003; Coutant et al., J Clin
Oncol. 2009)
b) the development of novel prediction models that 
may be employed in the setting of SLNB among 
patients undergoing PST. The following prediction 
models may be analyzed:

Prediction model I (Arm A + B)
Pre-PST: clinically node negative
Pre-PST: positive/negative SLN
� to predict positive lymph node status in clinically node 
negative patients

Prediction model II (Arm C)
Post-PST: positive sentinel lymph node
post-PST: negative additional nodes
� to predict which patients will not need additional ALND 
despite positive SLN
(modification of MSKCC „Additional Nodal Metastasis 
Nomogram“)

Prediction model III (Arm C)
Pre-PST: clinically node positive
Post-PST: clinically node negative
�to predict which patients will experience conversion of their 
lymph node status through PST

Prediction model IV (Arm B)
Pre-PST: positive sentinel lymph node
post-PST: negative lymph node
� to predict which patients will experience conversion of their 
lymph node status through PST

APK Wiesbaden, Frauenklinik Bad Cannstadt (Stuttgart), 
BKZ Linz, Bad Mergentheim, Frauenklinik Bad Reichenhall, 
Helios Klinikum Berlin Buch, Frauenklinik Berlin Köpenick, 
Frauenklinik Berlin St. Gertrauden, Frauenklinik Bochum, 
Frauenklinik Deggendorf, Diakonie Karlsruhe, 
Luisenkrankenhaus Düsseldorf, Frauenklinik Frankfurt 
Höchst, Frankfurt Marienhospital, Frauenklinik Fürth, 
Frauenklinik Georgsmarienhütte, GYN Arabella, UFK Halle 
(Saale), Helios Kliniken Schwerin, Henriettenstiftung
Hannover, Frauenklinik Mainz, St. Franziskus Münster, 
Johanna-Etienne KKH Neuss, Johanniter Frauenklinik 
Stendal, Frauenklinik Cuxhaven, Frauenklinik Gifhorn, 
Frauenklinik Limburg, Frauenklinik Offenbach, Frauenklinik 
Rottweil, Klinikum Bremen, Klinikum Chemnitz, Klinikum 
Esslingen, Klinikum Frankfurt (Oder), Klinikum Kassel, 
Klinikum Landshut, Klinikum Reutlingen, Klinikum 
Rheinfelden, Klinikum Traunstein, Klinikum Villingen, 
Klinikum Weißenfels, Krankenhaus Wangen, Krankenhaus
Ludwigsfelde, Kreisklinik Ebersberg, Marienstift Magdeburg, 
Med. Hochschule Hannover, Robert Bosch KKH Stuttgart, 
ST. Barbara Klinik Hamm, St. Vincentius Kliniken Karlsruhe, 
UFK Halle, UFK Homburg, UFK Rostock, UFK Tübingen, 
UFK-Grosshadern-München, UFK Magdeburg, UFK Kiel, 
UFK Campus Lübeck, UFK Münster, UFK Ulm, 
Westpfalzklinikum Kaiserslautern10 STUDY SPONSORS

AGO-b, Deutsche Gesellschaft für Senologie 
(German Society of Senology) , Brustkrebs
Deutschland e.V., German Breast Group 
GmbH,  Novartis Pharma

To date, 66 German centers participate in the 
SENTINA study
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6 RECRUITMENT

The Substudy “lymph  node assessment” will be 
conducted to  compare a new molecular method for 
the rapid detection of cytokeratin 19 mRNA (One-step 
nucleic acid amplification, OSNA) with intraoperative
frozen section and definite H/E staining before and 
after primary systemic treatment.
(Tamaki et al., Clin Cancer Res. 2009)
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Ergebnisse II
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Ergebnisse III
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Dubsky Abs. # 534 1/3

Two years of tamoxifen followed by 3 years of anastrozole versus 5 years of 

tamoxifen alone in postmenopausal women with hormone-responsive early 

breast cancer: Efficacy results from 3,714 patients from the Austrian Breast 

and Colorectal Cancer Study Group

ABCSG-8 trial in PMW with ER+ and/or PgR+, prospective Ph III trial 

After surgery, pts were randomized to 

5 yrs of TAM vs.  TAM (2yrs)-> ANA (3yrs)
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Dubsky Abs. # 534 2/3

Two years of tamoxifen followed by 3 years of anastrozole versus 5 years of 

tamoxifen alone in postmenopausal women with hormone-responsive early 

breast cancer: Efficacy results from 3,714 patients from the Austrian Breast 

and Colorectal Cancer Study Group

Median f/up: 76.7 mo 

(ITT)

75% N0

75% T1

DFS (ITT analysis):  

196 vs. 212 events

HR of 0.91 (p = 0.331)

21

Dubsky Abs. # 534 3/3

Two years of tamoxifen followed by 3 years of anastrozole versus 5 years of 

tamoxifen alone in postmenopausal women with hormone-responsive early 

breast cancer: Efficacy results from 3,714 patients from the Austrian Breast 

and Colorectal Cancer Study Group



© AGO e. V.
in der DGGG e.V. 
sowie 
in der DKG e.V.

Guidelines Breast 
Version 2010.1.0 D 

� AI für 5 Jahre 1a A +

� Sequentielle Therapie für 5 Jahre ++

� Tam gefolgt von AI 1a A

� AI* gefolgt von Tam 1b C
Präferenz bei N+

� Tamoxifen 20 mg/d für  5 Jahre 1a A +

*derzeit Daten nur für Letrozol verfügbar

Oxford / AGO
LoE / GR

Tamoxifen / Aromatase Inhibitoren (AI)
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ABCSG 12:  Impact of BMI  

Pfeiler G et al., ASCO 2010, #512
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Diskussion: ABCSG 12 - Impact of BMI  

Pfeiler G et al., ASCO 2010, #512
Discussion: Goodwin P, ASCO 2010

• ungeplante retrospektive Analyse

• Imbalance bezüglich des Alters (übergewichtige ANA-Pat. häufi ger 
<40J.)

• sehr kleine Anzahl von Todesfällen in einigen Subgruppen 
(8 im Arm der übergewichtigen Tam-Pat.)

• BMI-assoziierter Effekt sehr viel geringer ausgeprägt für DFS  als für 
OS

→→→→ Frage: Hat der BMI in unabhängiger Weise zur Mortalität 
beigetragen? 
(nur 2 Todesfälle waren nicht-Mamma-Ca-assoziiert)

Trotzdem ist die biologische Plausibilität stark !
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ABCSG 12:  Impact of Zoledronat

Gnant et al., ASCO 2010, #533
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ABCSG 12:  Impact of Zoledronat

Gnant et al., ASCO 2010, #533
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Ellis LBA # 513 2/2

ACOSOG Z1031: A randomized neoadjuvant phase II screening study

comparing exemestane, letrozole, and anastrozole in postmenopausal 

women with clinical stage II/III estrogen receptor-positive breast cancer.

Results:

BCS rates:

marginal for BCS group: 78% (163/207) 

mastectomy only (MO): 42% (77/163) 

inoperable group (IO):  75% (3/4)

� neoadjuvant AI therapy allows for high response and breast 

conservation rates and low rates of disease progression



28

Carpenter Abs. # 670: 3/3

A multicenter study to determine the optimum duration of neoadjuvant

letrozole on tumor regression to permit breast-conserving surgery
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Ellis LBA # 513 1/2

ACOSOG Z1031: A randomized neoadjuvant phase II screening study

comparing exemestane, letrozole, and anastrozole in postmenopausal 

women with clinical stage II/III estrogen receptor-positive breast cancer.

• 16 weeks neoadjuvant either EXE, LET or ANA377 postmenopausal women enrolled, median

tumor size was 4.0 cm (range: 2-13 cm). 

• Primary Endpoint:  "best" 16-week clinical response rate (cRR) (based on caliper measurements) 

• Secondary Endpoint: extent of surgery, radiologic and pathologic response rates. 



Impact of treatment characteristics on Impact of treatment characteristics on Impact of treatment characteristics on Impact of treatment characteristics on 
response of different breast cancer subtypes: response of different breast cancer subtypes: response of different breast cancer subtypes: response of different breast cancer subtypes: 

pooled multipooled multipooled multipooled multi----layer analysis of the German neolayer analysis of the German neolayer analysis of the German neolayer analysis of the German neo----
adjuvant chemotherapy trialsadjuvant chemotherapy trialsadjuvant chemotherapy trialsadjuvant chemotherapy trials

Gunter von Minckwitz, Michael Untch, Eveline Nüesch, Manfred 
Kaufmann, Sherko Kümmel, Peter Fasching, Wolfgang Eiermann, 

Jens Blohmer, Sibylle Loibl, Peter Jüni
for the

andA G OA G O

von Minckwitz G et al. ASCO 2010, Abst. 501

Association of Association of Association of Association of pCRpCRpCRpCR
with treatment characteristics*with treatment characteristics*with treatment characteristics*with treatment characteristics*

Cycle No (per 2 additional) 0.009 1.18 (1.04 to 1.34) 

Anthracycline (high vs low) 0.0021.55 (1.18 to 2.03)

Taxane (high vs low) 0.009 1.58 (1.12 to 2.22)

Capecitabine (yes vs no) 0.022 1.62 (1.07 to 2.45)

Tamoxifen (yes vs no) 0.69 1.12 (0.65 to 1.94)

Patients in reference
category more pCRs

Patients in reference
category fewer pCRs

Trastuzumab §§§§ (yes vs no) <0.0013.20 (2.19 to 4.67)

0.25 0.5 1.0 2.0 4.0

* after adjustment for age, tumor stage, grade, typ e, HR and HER2 status. 
§§§§ effect as estimated for HER2-positive patients



von Minckwitz G et al. ASCO 2010, Abst. 501

Association of Association of Association of Association of pCRpCRpCRpCR with treatment characteristics with treatment characteristics with treatment characteristics with treatment characteristics 
stratified by HR & HER2 status*stratified by HR & HER2 status*stratified by HR & HER2 status*stratified by HR & HER2 status*

More patients with PCR in 
experimental treatment

More patients with PCR in 
reference treatment

Number of cycles (per 2 additional cycles)

Antracycline (high vs low dose)

Taxane (high vs low dose)

HER2 - / HR +

HER2 + / HR +

HER2 + / HR -

1.30 (1.02 to 1.65)

1.42 (1.04 to 1.94)

1.00 (0.71 to 1.41)

HER2 - / HR - 1.09 (0.88 to 1.35)

HER2 - / HR +

HER2 + / HR +

HER2 + / HR -

1.92 (1.14 to 3.21)

0.94 (0.31 to 2.85)

0.72 (0.20 to 2.58)

HER2 - / HR - 1.49 (0.98 to 2.27)

HER2 - / HR +

HER2 + / HR +

HER2 + / HR -

1.52 (0.84 to 2.76)

2.23 (0.75 to 6.61)

1.87 (0.51 to 6.92)

HER2 - / HR - 1.73 (1.02 to 2.94)

P=0.28

P=0.55

P=0.92

0.25 0.5 1.0 2.0 4.0

von Minckwitz G et al. ASCO 2010, Abst. 501

Association of Association of Association of Association of pCRpCRpCRpCR with tumor characteristics in with tumor characteristics in with tumor characteristics in with tumor characteristics in 
patients with HER2patients with HER2patients with HER2patients with HER2----positive tumors positive tumors positive tumors positive tumors 

treated with 4 treated with 4 treated with 4 treated with 4 –––– 12 cycles 12 cycles 12 cycles 12 cycles trastuzumabtrastuzumabtrastuzumabtrastuzumab
Overall 1.20 (0.79 to 1.81)

Age 0.53
< 40 years 0.81 (0.30 to 2.20)
≥≥≥≥ 40 years 1.29 (0.81 to 2.04)

Tumor stage 0.24
cT1 to cT2 1.17 (0.72 to 1.88)
cT3 to cT4* 1.11 (0.48 to 2.55)

Grading 0.56
1 to 2 1.40 (0.77 to 2.57)
3 1.05 (0.59 to 1.87)

Hormone receptor (HR) status 0.023
HR + 0.66 (0.37 to 1.20)
HR - 1.73 (0.98 to 3.06)

*Analysis not adjusted for tamoxifen because of coll inearity problems

More patients with pCR
with 8 or 12 cylces

Fewer patients with pCR
with 4 cycles

0.25 0.5 1.0 2.0 4.0



von Minckwitz G et al. ASCO 2010, Abst. 501

ConclusionsConclusionsConclusionsConclusions
Dosing characteristics appear important for the successful
treatment of breast cancer: 
� In general, longer treatment, higher cumulative anthracycline / 

taxane doses, and use of capecitabine provide higher pCR
rates

� Tumors with assumed partial resistance (e.g. HR-positive 
tumors) require more cycles of adequately dosed 
chemotherapy 

� Highly sensitive tumors may be sufficiently treated with less  
aggressive treatment
� HER2-positive cancers: low cumulative dose of 

anthracyclines & few trastuzumab cycles
� HR-negative cancers: short duration of chemotherapy

Results should be taken into account for new trial 
concepts and current treatment planning
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HELIOS Klinikum Berlin-Buch
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HELIOS Klinikum Berlin-Buch

Anmeldung  Brustsprechstunde 
(Sr. Jenny, Sr. Anja)

Tel. 030/ 9401 133 46

Fax 030/ 9401 53349


