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Title of Study: 

A randomized phase III trial comparing two dose-dense, dose-intensified approaches (ETC and PM(Cb)) for 

neoadjuvant treatment of patients with high-risk early breast cancer (GeparOcto) 

Investigators: 

Prof. A Schneeweiss, MD 

Gynäkologische Onkologie 

Universitätsklinikum Heidelberg 

Im Neuenheimer Feld 460 

69120 Heidelberg, Germany 

Study Center(s): 

 Klinikum St. Marien, Frauenklinik, Mariahilfbergweg 5-7, 92224 Amberg (PI: Dr. Tanja Hauzenberger) 

 Sozialstiftung Bamberg, Klinikum am Bruderwald, Hämatologie/Internist. Onkologie, Buger Str. 80, 

96049 Bamberg (PI: Dr. Hans-Martin Enzinger) 

 Charité Campus Mitte, Interdisziplinäres Brustzentrum, Charitéplatz 1, 10117 Berlin (PI: Dr. 

NikolaBangemann) 

 Praxisklinik, Krebsheilkunde für Frauen, Möllendorfstr. 52, 10367 Berlin (PI: Dr. Peter Klare) 

 HELIOS Klinikum Berlin-Buch, Brustzentrum, Schwanebecker Chaussee 50, 13125 Berlin (PI: Prof. Dr. 

Michael Untch) 

 Fachärzte für Frauenheilkunde und Geburtshilfe, Wönnichstr. 64-66, 10317 Berlin (PI: Dr. Jörg Schilling) 

 Studiengesellschaft Onkologie Bielefeld, Teutoburger Str. 60, 33604 Bielefeld (PI: Dr. Marianne Just) 

 Klinikum Sindelfingen-Böblingen, Brustzentrum, Bunsenstr. 120, 71032 Böblingen (PI: Dr. Grischa 

Wachsmann) 

 Onkologische Gemeinschaftspraxis, Kurt-Schumacher Platz 4, 44787 Bochum (PI: Dr. Ute Bückner) 

 Onkologisch/Internistische Schwerpunktpraxis, Schwachhauser Heerstr. 50, 28109 Bremen (PI: Dr. 

Gabriele Doering) 

 Klinikum Chemnitz, Frauenklinik/ Brustzentrum, Flemmingstr. 4, 09116 Chemnitz (PI: Dr. Petra 

Krabisch) 

 Universitätsklinikum Carl Gustav Carus, Klinik und Poliklinik für Frauenheilkunde und Geburtshilfe, 

Fetscherstr. 74, 01307 Dresden (PI: Dr. Karin Kast) 

 Europäisches Brustzentrum Luisenkrankenhaus, Senologische Onkologie, Hans-Günther-Sohl-Str. 6-10, 

40235 Düsseldorf (PI: Dr. Mahdi Rezai) 

 Praxis und Tagesklinik für gynäkologische Onkologie, Sieghartstr. 25, 85560 Ebersberg (PI: Dr. Isolde 

Gröll) 

 St. Antonius Hospital, Klinik für Hämatologie u. Onkologie, Dechant-Deckers-Str. 8, 52249 Eschweiler 

(PI: Dr. Peter Staib) 

 Kliniken Essen-Mitte, Klinik f. Senologie/ Brustzentrum, Henricistr. 92, 45136 Essen (PI: PD Dr. Sherko 
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Kümmel) 

 Universitätsklinikum Essen, Klinik für Frauenheilkunde und Geburtshilfe, Hufelandstr. 55, 45122 Essen 

(PI: Dr. Bariye Aktas) 

 Agaplesion Markus KH, Gynäkologie und Geburtshilfe, Wilhelm-Epstein-Str. 4, 60431Frankfurt (PI: PD 

Dr. Marc Thill) 

 Klinikum Frankfurt Höchst, Klinik für Gynäkologie und Geburtshilfe, Gotenstr. 6-8, 65929 Frankfurt (PI: 

Prof. Dr. Volker Möbus) 

 Onkologische Gemeinschaftspraxis am Bethanien Krankenhaus, Im Prüfling 17-19, 60389 Frankfurt (PI: 

Prof. Dr. Hans Tesch) 

 Schwerpunktpraxis Gyn. Onkologie, Domgasse 1, 15517 Fürstenwalde (PI: Dr. Georg Heinrich) 

 Main-Kinzig-Kliniken, Frauenklinik / Brustzentrum, Herzbachweg 14, 63571 Gelnhausen (PI: Dr. 

Kristina Scheerer) 

 Krankenhaus  St. Elisabeth und St. Barbara, Klinik für Frauenheilkunde und Geburtshilfe, Mauerstr. 5, 

06110 Halle/Saale (PI: Dr. Tilmann Lantzsch) 

 Sana Klinikum Hameln-Pyrmont, Frauenklinik / Brustzentrum, Saint-Maur-Platz 1, 31785 Hameln (PI: 

Dr. Thomas Noesselt) 

 St. Barbara-Klinik Heessen, Frauenklinik, Am Heessener Wald 1, 59073 Hamm (PI: Dr. Hermann 

Wiebringhaus) 

 Diakovere Henriettenstift, Frauenklinik, Schwemannstr. 17, 30559 Hannover (PI: Dr. Kristina Lübbe) 

 Medizinische Hochschule Hannover, Klinik für Frauenheilkunde und Geburtshilfe, Carl-Neuberg-Str. 1, 

30625 Hannover (PI: Prof. Dr. Tjoung-Won Park-Simon) 

 Universitätsklinikum Heidelberg / NCT, Gynäkologische Onkologie, Im Neuenheimer Feld 460, 69120 

Heidelberg (PI: Prof. Dr. Andreas Schneeweiss) 

 Universitätsklinikum des Saarlandes, Frauenklinik, Kirrberger Str. 9, 66421 Homburg (PI: PD Dr. Ingolf 

Juhasz-Böss) 

 Universitätsklinikum Jena, Klinik für Frauenheilkunde und Geburtshilfe, Bachstr. 18, 07743 Jena (PI: 

Prof. Dr. Ingo Runnebaum) 

 St. Vincentius Kliniken, Frauenklinik, Edgar-von Gierke-Str. 2, 76135 Karlsruhe (PI: Dr. Oliver Tomé) 

 Universitätsklinikum Schleswig-Holstein, Klinik für Gynäkologie und Geburtshilfe, Arnold-Heller-Str. 3, 

Haus 24, 24105 Kiel (PI: PD Dr. Christian Schem) 

 Institut für Versorgungsforschung in der Onkologie, Praxisklinik für Hämatologie und Onkologie – 

Neversstr. 5, 56068 Koblenz (PI: Dr. Jörg Thomalla) 

 Kliniken der Stadt Köln, Krankenhaus Holweide, Brustzentrum, Neufelder Str. 32, 51067 Köln (PI: PD 

Dr. Mathias Warm) 

 Onkologisches Zentrum, Gemeinschaftspraxis Hämato-Onkologie, Abteilung für Hämatologie und 

internistische Onkologie im Caritas Krankenhaus, Heeresstr. 49, 66822 Lebach (PI: Dr. Stephan Kremers) 

 St.Vincenz KH Limburg, Frauenklinik, Auf dem Schafsberg, 65549 Limburg (PI: Dr. Angelika Ober) 
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 Onco Studies Loerrach, An der Onkologie Dreiländereck, Röntgenstr. 10, 79539 Lörrach (PI: Dr. Jan 

Knoblich) 

 Ev. Krankenhaus Ludwigsfelde-Teltow, Brandenburgisches Brustzentrum, Albert-Schweitzer-Str. 44, 

14974 Ludwigsfelde (PI: Dr. Andreas Kohls) 

 Rotkreuzklinikum München, Frauenklinik, Taxisstr. 3, 80637 München (PI: PD Dr. Michael Braun) 

 St. Franziskus-Hospital, Brustzentrum, Hohenzollernring 72, 48145 Münster (PI: Prof. Dr. Barbara 

Krause-Bergmann) 

 Sana Klinikum Offenbach, Frauenklinik, Starkenburgring 66, 63069 Offenbach (PI: Prof. Dr. Christian 

Jackisch) 

 Ortenauklinikum Offenburg-Gengenbach, Frauenklinik mit Brustzentrum, Ebertplatz 12, 77654 

Offenburg (PI: Dr. Matthias Frank) 

 Klinikum Oldenburg, Klinik für Innere Medizin II, Rahel-Straus-Str. 10, 26133 Oldenburg (PI: Prof. Dr. 

Claus-Henning Köhne) 

 St. Vincenz Krankenhaus, Frauenklinik, Husener Str. 81, 33098 Paderborn (PI: Dr. Andrea Krummholz) 

 Klinikum Ernst von Bergmann, Klinik für Gynäkologie und Geburtshilfe, Charlottenstr. 72, 14467 

Potsdam (PI: Dipl. Med. Axel Paulenz) 

 Studienzentrum Onkologie Ravensburg, Elisabethenstr. 19, 88212 Ravensburg (PI: Prof. Dr. Thomas 

Decker) 

 Klinikum am Steinenberg, Frauenklinik, Steinenbergstr. 31, 72764 Reutlingen (PI: Dr. Martina Negwer) 

 Caritas Klinikum St. Theresia, Frauenklinik/Brustzentrum Saar-Mitte, Rheinstr. 2, 66113 Saarbrücken 

(PI: Dr. Mustafa Deryal) 

 Leopoldina-Krankenhaus, Frauenklinik, Gustav-Adolf-Str. 8, 97421Schweinfurt (PI: Prof. Dr. Michael 

Weigel) 

 Johanniter Krankenhaus Genthin-Stendal, Klinik f. Frauenheilkunde und Geburtshilfe, Bahnhofstr. 24-26, 

39576 Stendal (PI: Dr. Andrea Stefek) 

 Robert-Bosch-Krankenhaus, Gynäkologie und Geburtshilfe / Brustzentrum, Auerbachstr. 110, 70376 

Stuttgart (PI: Dr. Hajo Herzog) 

 Kreiskrankenhaus Torgau, Gynäkologie, Christianistr. 1, 04860 Torgau (PI: Dr. Eike Simon) 

 Mutterhaus der Borromäerinnen, Krankenanstalt, Med. Abteilung I, Feldstr. 16, 54290 Trier (PI: Dr. Rolf 

Mahlberg) 

 Universitätsklinikum Tübingen, Frauenklinik, Calwerstr. 7, 72076 Tübingen (PI: Prof. Dr. Eva-Maria 

Grischke) 

 Katharinen-Hospital, Geburtshilflich-Gynäkologische Abteilung, Obere Husemann Str. 2, 59423 Unna 

(PI: Dr. Cristin Selck) 

 Asklepios Paulinen Klinik, Frauenklinik, Geisenheimer Str. 10, 65197 Wiesbaden (PI: Dr. Stefanie 

Buchen) 

 Marienhospital, Brustzentrum, Marienplatz 2, 58452 Witten (PI: Dr. John Hackmann) 
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 Additionally (not specified in the study protocol), axilla conservation, defined as SNB only (before or 

after chemotherapy). 

Safety: 

Safety objectives of the study were to assess the overall toxicity of the study including incidence of febrile 

neutropenia and cardiac dysfunction/failure and treatment compliance including frequency of dose delays and 

reductions per arm and subtype. 

The corresponding endpoints were: 

 Toxicity (adverse events, including pre-defined adverse events of special interest) was assessed according 

to the NCI-CTCAE version 4.0 except congestive heart failure which was assessed according to the 

NYHA class. 

 Treatment compliance [dose reductions, treatment delays, treatment interruptions, skipped infusions, 

premature treatment discontinuations, relative total dose (RTD) and relative total dose intensity (RTDI)]. 

Statistical Methods: 

Analyses were based on the modified intent-to-treat set (mITT) and the per protocol set. 

Primary efficacy endpoint analysis: 

The primary endpoint was summarized as pCR rate for each treatment group. Two-sided 95% confidence 

intervals were calculated according to Pearson and Clopper (Pearson, 1934). The difference in the rates of 

pCR between groups was evaluated as an odds ratio and its 95% confidence interval as well as an absolute 

difference and its 95% confidence interval. Significance was tested with the two-sided continuity corrected 

Ȥ2-test with significance level of  = 0.05. It was pre-planned in the study protocol that, if the superiority test 

failed to detect a significant difference, the non-inferiority was to be tested. The non-inferiority margin for the 

pCR rate difference was set to 5%, non-inferiority was to be claimed, if the lower limit of the 2-sided 95% 

interval for the pCR rate difference (PM(Cb) arm minus ETC arm) was greater than -5%. A secondary logistic 

regression analysis adjusting for the stratification factors was conducted. Uni- and multivariate logistic 

regressions were performed for pCR to report odds ratio with 95% CI and to adjust for different factors. The 

primary endpoint was also analyzed subgroups. There was no adjustment for multiple comparisons in the 

analyses in subgroups. The subgroup analysis is to be considered explorative. A Breslow-Day interaction test 

was performed to assess interaction between treatment arm and binary subgroup; for the breast cancer subtype 

a logistic regression with an interaction term was performed to assess interaction. A STEPP analysis (tail-

oriented, with 9 groups) was performed in each arm to explore influence of the RTDI on the pCR rate 

(Bonetti, 2004). 

Secondary efficacy endpoint analysis: 

Short-term secondary efficacy endpoints (clinical and imaging response rates, ypT0 ypN0, ypT0, ypT0/is, 

ypN0, breast and axilla conservation) were analyzed in the mITT set. 

The secondary endpoints clinical and imaging response rates of breast after 6 weeks of treatment and before 

surgery, ypT0 ypN0, ypT0 ypN0/+, ypT0/is ypN0/+, ypT(any) ypN0, breast conservation, and axilla 

conservation were summarized as number and percent of patients for each treatment group. Two-sided 95% 

confidence intervals were calculated according to Pearson and Clopper and odds ratios between treatment 

groups from univariate logistic regression were reported for all of them, as well as the difference in the rates 

and its 95% CI. The rates of axilla conversion were reported per treatment arm in patients with nodal-positive 

disease at baseline. A 2-sided continuity corrected Ȥ2 test was used to compare clinical and imaging response 
rates of breast and lymph nodes, ypT0 ypN0, ypT0 ypN0/+, ypT0/is ypN0/+, ypT(any), ypN0, breast 
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conservation, and axillary conservation between treatment arms. Univariate and multivariate logistic 

regressions were performed for ypT0 ypN0 to report odds ratios with 95% CI and to adjust for factors. The 

key secondary short-term endpoint pCR ypT0 ypN0 was also analyzed in subgroups. There was no adjustment 

for multiple comparisons in the analyses in subgroups which are considered explorative. In the subgroup 

analysis of ypT0 ypN0, a Breslow-Day interaction test was performed to assess interaction between treatment 

arm and binary subgroup; for the breast cancer subtype a logistic regression with an interaction term was 

performed to assess interaction. 

SUMMARY  

Efficacy Results: 

In the GeparOcto study a total of 945 patients started therapy, of those 938 (99.3%) underwent surgery. 

Overall, 227 out of 470 patients who started ETC [48.3% (95% CI: 43.7%, 52.9%)] achieved a pCR (ypT0/is 

ypN0) compared to 228 out of 475 who started PM(Cb) [48.0% (95% CI: 43.4%, 52.6%)]; continuity 

corrected Ȥ2-test p=0.979, corresponding to an OR of 0.99 (95% CI: 0.77-1.28).  

Table: Primary efficacy endpoint: pCR (ypT0/is ypN0) (mITT population) 

Parameter ETC 

(N=470) 

n (%) 

PM(Cb) 

(N=475) 

n (%) 

Overall 

(N=945) 

n (%) 

p-value 

No 243 (51.7) 247 (52.0) 490 (51.9) 0.979 

Yes 227 (48.3) 228 (48.0) 455 (48.1)  

95% CI (43.7%, 52.9%) (43.4%, 52.6%)   

Difference, 95% CI   -0.3% (-6.7%, 6.1%)  

CI = Confidence interval; ETC = Epirubicin, Paclitaxel, Cyclophosphamide; mITT = Modified intent-to-treat; pCR = Pathological 

complete response; PM(Cb) = Paclitaxel, NPLD, Carboplatin 

There were no differences between treatment groups in pCR rates according to other definitions or for other 

secondary efficacy endpoints. 

Table: pCR rates analyzed as secondary endpoints [ypT0 ypN0, ypT0 ypN0/+, 

ypT0/is ypN0/+, ypT0(any) ypN0] (mITT population) 

Secondary endpoint 

definitions of pCR 

ETC 

(N=470) 

n (%) 

PM(Cb) 

(N=475) 

n (%) 

Overall 

(N=945) 

n (%) 

p-value 

ypT0, ypN0     

 No 275 (58.5) 269 (56.6) 544 (57.6) 0.604 

 Yes 195 (41.5) 206 (43.4) 401 (42.4)  

 95% CI (37.0%, 46.1%) (38.9%, 48.0%)   

 Difference, 95% CI   1.9% (-4.4%, 8.2%)  

ypT0, ypN0/+     

 No 254 (54.0) 244 (51.4) 498 (52.7) 0.448 

 Yes 216 (46.0) 231 (48.6) 447 (47.3)  
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 95% CI (41.4%, 50.6%) (44.1%, 53.2%)   

 Difference, 95% CI   2.7% (-3.7%, 9.0%)  

ypT0/is, ypN0/+     

 No 216 (46.0) 217 (45.7) 433 (45.8) 0.985 

 Yes 254 (54.0) 258 (54.3) 512 (54.2)  

 95% CI (49.4%, 58.6%) (49.7%, 58.9%)   

 Difference, 95% CI   0.3% (-6.1%, 6.6%)  

ypT(any), ypN0     

 No 116 (24.7) 129 (27.2) 245 (25.9) 0.427 

 Yes 354 (75.3) 346 (72.8) 700 (74.1)  

 95% CI (71.2%, 79.2%) (68.6%, 76.8%)   

 Difference, 95% CI   -2.5% (-8.1%, 3.1%)  

CI = Confidence interval; ETC = Epirubicin, Paclitaxel, Cyclophosphamide; mITT = Modified intent-to-treat; 

pCR = Pathological complete response; PM(Cb) = Paclitaxel, NPLD, Carboplatin 

 

In most of the stratified and prospectively defined subgroups the pCR (ypT0/is ypN0) rate was not 

significantly different in the two treatment arms. According to biological subtype, the pCR rates for ETC vs. 

PM(Cb) was 14.1% vs. 14.6% in the HER2-negative/HR-positive cohort (N=160; p=1.000), 48.5% vs. 51.7% 

in the TNBC cohort (N=403; p=0.584), and 62.0% vs. 58.4% in the HER2-positive cohort (N=382; p=0.545). 

In patients with high Ki-67 (>20%) tumors (N=885), pCR was 49.0% vs. 48.0% (p=0.816) and in patients 

with low Ki-67 tumors (N=60) 37.9% vs. 48.4% (p=0.578). In patients without LPBC (N=822), pCR was 

44.1% vs. 46.4% (p=0.571) and in patients with LPBC (N=123) 76.7% vs. 58.7% (p=0.054). Logistic 

regression analysis, however, showed that the proportion of patients achieving a pCR was significantly higher 

in the LPBC subgroup when patients were treated with ETC as compared to PM(Cb) [OR PM(Cb) vs. ETC: 

0.43; 95% CI: 0.20-0.95, p=0.036]. The test for interaction for the treatment effect in patients with LPBC vs. 

patients without LPBC on the pCR rate was significant (p=0.027). In all other stratified subgroups, no effect 

of treatment on the pCR rate could be seen. Multivariable logistic regression analysis confirmed, that 

treatment with PM(Cb) did not predict for achievement of pCR after adjustment for baseline and stratification 

factors (OR: 0.99; 95% CI: 0.75-1.31; p=0.931). Among the stratification factors, biological subtype (TNBC 

OR: 5.39, 3.20–9.07, p<0.001; HER2+ OR: 9.78, 5.80–16.5, p<0.001 compared to HER2-/HR+) and LPBC 

(OR: 2.28, 1.48–3.52, p<0.001 compared to no LPBC) were independent predictors for achievement of pCR. 

Clinical (imaging) response of the breast tumor after six weeks of treatment was statistically significantly in 

favor of PM(Cb) treatment with respect to ORR [PM(Cb) treatment: 79.4%; ETC treatment: 71.5%] with 

p=0.006. This difference was not maintained at the investigation before surgery [PM(Cb) treatment: 88.2%; 

ETC treatment: 89.6%] (p=0.573). 

Response rate of the axillary nodes did not statistically significantly differ between the treatment groups. This 

was the case for both, axillary nodes that converted to cN0 as determined by palpation [ETC treatment: 

67.3%; PM(Cb) treatment: 67.6%; p=1.00] and conversion to ypN0 as determined by histology [ETC 

treatment: 63.7%; PM(Cb) treatment: 63.0%; p=0.975]. 

Both treatment arms did not differ with respect to the percentage of the different type of surgery (p=1.000); 

breast conservation rates were almost identical in both treatment arms [ETC treatment: 68.7%, PM(Cb) 

treatment: 68.6%]. 
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Both treatment arms did not relevantly differ with respect to the percentage of patients with axilla 

conservation (p=0.325); axilla conservation rates were comparable in both treatment arms [ETC treatment: 

47.1%, PM(Cb) treatment: 50.5%]. 

Safety Results: 

Across all biological subgroups, treatment discontinuations were less common in patients treated with ETC 

compared to PM(Cb) (HER2-/HR+: 14.1% vs. 30.5%, p=0.013; HER2-/HR-: 16.5% vs. 34.5%, p<0.001; 

HER2+: 17.2% vs. 35.3%, p<0.001). The chemotherapy dose was delayed in 351 patients (74.7%) in the ETC 

arm compared with 420 (88.4%) in the PM(Cb) arm (p<0.001). These delays were due to hematological 

toxicity in 23.2% vs 31.6% (p=0.004) and due to other non-hematological toxicities in 25.7% vs 52.8% 

(p<0.001), respectively. The chemotherapy dose had to be reduced in 216 (46.0%) in the ETC arm compared 

with 271 (57.1%) in the PM(Cb) arm (p<0.001), which was due to hematological toxicity in 24.3% vs 13.3% 

(p<0.001) and due to other non-hematological toxicities in 27.2% vs 42.3% (p<0.001), respectively. A total of 

14 (3.0%) patients in the ETC arm and 74 (15.6%) in the PM(Cb) arm skipped an infusion (p<0.001), none vs 

1.7% (p=0.008) due to hematological toxicity and 3.0% vs 13.1% (p<0.001) due to other non-hematological 

toxicities, respectively.  

Hematological adverse events were more frequent with ETC treatment. In 469 (99.8%) patients with ETC 

treatment and in 464 (97.7%) with PM(Cb) treatment any hematological event of any grade (p=0.006) were 

reported and in 423 (90.0%) and 137 (28.8%) patients any hematological event of grade 3-4 (p<0.001) were 

reported, respectively. Rates of toxic treatment effects such as anemia, leukopenia, neutropenia, febrile 

neutropenia, thrombopenia and increased values for alkaline phosphatase, aspartate aminotransferase, alanine 

aminotransferase and creatinine were all higher in the ETC arm. 

There was no significant difference between the treatment arms for reports on any non-hematological adverse 

events any grade with 470 (100%) patients in the ETC arm and 474 (99.8%) in the PM(Cb) arm (p=1.00), but 

any non-hematological grade ≥3 adverse events were higher in the PM(Cb) arm: 203 (43.2%) vs. 47 (52.0%), 
respectively (p=0.008). Among the high grade adverse events, pneumonia was reported in 4 (0.9%) patients in 

the ETC and 31 (6.5%) in the PM(Cb) arm (p<0.001) and pneumonitis, which was a predefined adverse event 

of special interest (AESI), in 0 (0%) and 12 (2.5%), respectively (p<0.001). 

Table: Hematological and pre-defined non-hematological AEs of any grade (1-

4), if reported in at least 1% of the safety population 
1
 

Hematological/pre-defined non-

hematological AE (any grade) 

ETC 

(N=470) 

n (%) 

PM(Cb) 

(N=475) 

n (%) 

Overall 

(N=945) 

n (%) 

p-value 
2
 

Anemia 466 (99.1) 437 (92.0) 903 (95.6) <0.001 

Leukopenia 450 (95.7) 401 (84.4) 851 (90.1) <0.001 

Alopecia 412 (87.7) 421 (88.6) 833 (88.1) 0.688 

Peripheral sensory neuropathy 392 (83.4) 345 (72.6) 737 (78.0) <0.001 

Neutropenia 422 (89.8) 305 (64.2) 727 (76.9) <0.001 

Fatigue and asthenia 372 (79.1) 342 (72.0) 714 (75.6) 0.012 

Skin reactions 252 (53.6) 364 (76.6) 616 (65.2) <0.001 

Mucositis 270 (57.4) 312 (65.7) 582 (61.6) 0.011 

Increased ALAT 346 (73.6) 234 (49.4) 580 (61.4) <0.001 

Nausea 316 (67.2) 236 (49.7) 552 (58.4) <0.001 
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Thrombopenia 367 (78.1) 145 (30.5) 512 (54.2) <0.001 

Increased AP 300 (64.9) 182 (39.3) 482 (52.1) <0.001 

Infection other than pneumonia 205 (43.6) 252 (53.1) 457 (48.4) 0.004 

Diarrhea 191 (40.6) 262 (55.2) 453 (47.9) <0.001 

Increased ASAT 208 (44.3) 134 (28.3) 342 (36.2) <0.001 

Stomatitis 156 (33.2) 174 (36.6) 330 (34.9) 0.276 

Arthralgia 207 (44.0) 103 (21.7) 310 (32.8) <0.001 

Myalgia 175 (37.2) 97 (20.4) 272 (28.8) <0.001 

Headache 152 (32.3) 117 (24.6) 269 (28.5) 0.009 

Fever without neutropenia 107 (22.8) 146 (30.7) 253 (26.8) 0.007 

Anorexia 117 (24.9) 88 (18.5) 205 (21.7) 0.018 

Epistaxis 59 (12.6) 132 (27.8) 191 (20.2) <0.001 

Dyspnea 93 (19.8) 87 (18.3) 180 (19.0) 0.619 

Vomiting 103 (21.9) 67 (14.1) 170 (18.0) 0.002 

Allergic reactions 88 (18.7) 57 (12.0) 145 (15.3) 0.005 

Increased serum creatinine 57 (12.1) 28 (5.9) 85 (9.0) <0.001 

Thromboembolic event 28 (6.0) 55 (11.6) 83 (8.8) 0.003 

Febrile neutropenia 60 (12.8) 16 (3.4) 76 (8.0) <0.001 

Increased bilirubin 32 (6.8) 20 (4.2) 52 (5.5) 0.088 

Pneumonia 5 (1.1) 46 (9.7) 51 (5.4) <0.001 

Pneumonitis 
3
 3 (0.6) 21 (4.4) 24 (2.5) <0.001 

LVEF>=10% decrease from baseline and 

<50% 
4
 

5 (1.1) 5 (1.1) 10 (1.1) 1.000 

Other AE, reported as free-text 427 (90.9) 434 (91.4) 861 (91.1) 0.820 

AE = Adverse event; ALAT = Alanine aminotransferase; AP = Alkaline phosphatase; ASAT = Aspartate 

aminotransferase; ETC = Epirubicin, Paclitaxel, Cyclophosphamide; LVEF = Left ventricular ejection fraction; 

PM(Cb) = Paclitaxel, NPLD, Carboplatin 
1 Missing values not listed. 
2 p-value for comparison of ETC and PM(Cb) treatment 
3 AE of special interest, if grade 2 or higher 
4 AE of special interest 

 

Table: Other AEs of any grade (1-4), if reported in at least 1% of the safety 

population 
1
 

Other AEs (any grade) ETC 

(N=470) 

n (%) 

PM(Cb) 

(N=475) 

n (%) 

Overall 

(N=945) 

n (%) 

p-value 
2
 

Nail disorders 119 (25.3) 192 (40.4) 311 (32.9) <0.001 

Constipation 135 (28.7) 128 (26.9) 263 (27.8) 0.562 
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Taste and smell disorders 125 (26.6) 112 (23.6) 237 (25.1) 0.294 

Other gastrointestinal disorders 112 (23.8) 124 (26.1) 236 (25.0) 0.452 

Bone pain 123 (26.2) 47 (9.9) 170 (18.0) <0.001 

Dizziness 87 (18.5) 69 (14.5) 156 (16.5) 0.115 

Hot flushes 79 (16.8) 66 (13.9) 145 (15.3) 0.241 

Eye disorders 67 (14.3) 69 (14.5) 136 (14.4) 0.926 

Sleep disorders 62 (13.2) 60 (12.6) 122 (12.9) 0.846 

Pyrosis 45 (9.6) 74 (15.6) 119 (12.6) 0.006 

Edema 56 (11.9) 59 (12.4) 115 (12.2) 0.843 

Other respiratory disorders 44 (9.4) 70 (14.7) 114 (12.1) 0.012 

Other vascular disorders 61 (13.0) 51 (10.7) 112 (11.9) 0.315 

Cough 52 (11.1) 50 (10.5) 102 (10.8) 0.834 

Other musculo-skeletal disorders 48 (10.2) 48 (10.1) 96 (10.2) 1.000 

Other nervous system disorders 41 (8.7) 48 (10.1) 89 (9.4) 0.505 

Other general disorders 52 (11.1) 35 (7.4) 87 (9.2) 0.056 

Upper abdominal pain 41 (8.7) 41 (8.6) 82 (8.7) 1.000 

Back pain 39 (8.3) 42 (8.8) 81 (8.6) 0.817 

Other skin and subcutaneous tissue 

disorders 

25 (5.3) 41 (8.6) 66 (7.0) 0.055 

Pain 40 (8.5) 24 (5.1) 64 (6.8) 0.038 

Other psychiatric disorders 35 (7.4) 27 (5.7) 62 (6.6) 0.295 

Chills 15 (3.2) 43 (9.1) 58 (6.1) <0.001 

Tachycardia 29 (6.2) 26 (5.5) 55 (5.8) 0.679 

Other renal and urinary disorders 26 (5.5) 26 (5.5) 52 (5.5) 1.000 

Dry skin 24 (5.1) 26 (5.5) 50 (5.3) 0.885 

Injury and poisoning, procedural 

complications 

11 (2.3) 35 (7.4) 46 (4.9) <0.001 

Other cardiac disorders 25 (5.3) 16 (3.4) 41 (4.3) 0.153 

Reproductive disorders 20 (4.3) 21 (4.4) 41 (4.3) 1.000 

Other metabolism and nutrition disorders 16 (3.4) 21 (4.4) 37 (3.9) 0.503 

Ear and labyrinth disorders 15 (3.2) 20 (4.2) 35 (3.7) 0.492 

Other hepato-biliary disorders 16 (3.4) 19 (4.0) 35 (3.7) 0.731 

Other blood and lymphatic system disorders 20 (4.3) 5 (1.1) 25 (2.6) 0.002 

Investigations 10 (2.1) 10 (2.1) 20 (2.1) 1.000 

AE = Adverse event; ETC = Epirubicin, Paclitaxel, Cyclophosphamide; PM(Cb) = Paclitaxel, NPLD, Carboplatin 
1 Missing values not listed.  
2 p-value for comparison of ETC and PM(Cb) treatment 

Overall, 345 (36.5%) patients reported at least one serious adverse event, 174 (37.0%) in the ETC arm and 

171 (36.0%) in the PM(Cb) arm (p=0.787) and 41 (4.3%) at least one AESI, 12 (2.6%) in the ETC and 29 
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(6.1%) in the PM(Cb) arm (p=0.010), which were treatment related in 11 (2.3%) and 28 (5.9%) patients, 

respectively (p=0.008).  

Most prominent differences between the treatment groups with higher frequencies in the ETC treatment arm 

were observed for the System Organ Class blood and the lymphatic system disorders ([ETC: 126 SAEs, 

PM(Cb): 20 SAEs] and with higher frequencies in the PM(Cb) treatment arm for the System Organ Classes 

infections and infestations ([ETC: 23 SAEs, PM(Cb): 69 SAEs], respiratory, thoracic and mediastinal 

disorders ([ETC: 8 SAEs, PM(Cb): 19 SAEs], and vascular disorders ([ETC: 6 SAEs, PM(Cb): 16 SAEs]. 

With respect to Preferred Terms most prominent differences between the treatment groups with higher 

frequencies in the ETC treatment arm were observed for febrile neutropenia ([ETC: 43 SAEs, PM(Cb): 10 

SAEs], neutropenia ([ETC: 40 SAEs, PM(Cb): 0 SAEs], leukopenia ([ETC: 26 SAEs, PM(Cb): 3 SAEs], and 

general physical health deterioration ([ETC: 13 SAEs, PM(Cb): 3 SAEs]. Most pronounced higher 

frequencies in the PM(Cb) treatment arm were reported for pneumonia ([ETC: 3 SAEs, PM(Cb): 31 SAEs], 

diarrhea ([ETC: 3 SAEs, PM(Cb): 21 SAEs], and pneumonitis ([ETC: 2 SAEs, PM(Cb): 15 SAEs]. 

 

Table: Serious adverse events by System Organ Class and Preferred Term 

(Preferred terms are listed if they occurred more than twice) (safety 

population) 

System Organ Class 

 Preferred Term 

ETC 

(N=470) 

No. of SAEs 

PM(Cb) 

(N=475) 

No. of SAEs 

Overall 

(N=945) 

No. of SAEs 

Total number of SAEs 287 247 534 

Blood and the lymphatic system disorders 126 20 146 

 Febrile neutropenia 43 10 53 

 Neutropenia 40 0 40 

 Leukopenia 26 3 29 

 Pancytopenia 9 1 10 

 Anaemia 1 6 7 

General disorders and administration site 

conditions 61 52 113 

 Pyrexia 40 43 83 

 General physical health deterioration 13 3 16 

 Fatigue 1 4 5 

 Asthenia 3 1 4 

Infections and infestations 23 69 92 

 Pneumonia 3 31 34 

 Urinary tract infection 3 6 9 

 Infection 3 3 6 

 Device related infection 1 4 5 
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 Abscess 1 2 3 

 Atypical pneumonia 0 3 3 

 Bronchitis 1 2 3 

 Influenza 2 1 3 

 Tonsillitis 0 3 3 

Gastrointestinal disorders 29 33 62 

 Diarrhoea 3 21 24 

 Vomiting 5 2 7 

 Mucosal inflammation 4 2 6 

 Nausea 6 0 6 

 Stomatitis 4 1 5 

Respiratory, thoracic and mediastinal disorders 8 19 27 

 Pneumonitis 2 15 17 

 Dyspnoea 4 2 6 

Vascular disorders 6 16 22 

 Embolism 2 5 7 

 Thrombosis 2 4 6 

 Deep vein thrombosis 0 3 3 

 Pulmonary embolism 0 3 3 

Nervous system disorders 9 7 16 

Musculoskeletal, connective tissue and bone 

disorders 8 2 10 

 Back pain 2 1 3 

Cardiac disorders 4 5 9 

 Ejection fraction decreased 2 1 3 

Injury, poisoning and procedural complications 2 5 7 

 Spinal fracture 0 3 3 

Skin and subcutaneous tissue disorders 1 5 6 

 Palmar-plantar erythrodysaesthesia syndrome 0 5 5 

Metabolism and nutrition 1 4 5 

 Hypokalaemia 1 2 3 

Hepato-biliary disorders 1 4 5 

Immune system disorders 3 1 4 

Psychiatric disorders 1 3 4 
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Reproductive system and breast disorders 2 0 2 

Investigations 1 1 2 

Ear and labyrinth disorders 0 1 1 

Renal and urinary disorders 1 0 1 

ETC = Epirubicin, Paclitaxel, Cyclophosphamide; PM(Cb) = Paclitaxel, NPLD, Carboplatin; SAE = Serious adverse event 

 

Two deaths under therapy occurred in the PM(Cb) arm, one due to pneumonia and one due to multiple septic 

cerebral embolism. Both deaths were considered related to the study treatment by the investigators. 

Results of the Supportive Anaemia Treatment Question 

Less than anticipated patients had chemotherapy-induced anaemia. A total of 125 patients were randomised, 

62 in FCM and 63 in PhCh arm.  

Primary endpoint: after 6 weeks, overall 40 (32.0%) of patients (22 in FCM and 18 in PhCh arm; p=0.447) 

reached Hb level of ≥11g/dl. 

Secondary endpoints:  

 Median time to achieve Hb ≥ 11 g/dl was 9.0 weeks (95%CI 5.0–not reached) with FCM vs. 10.6 

weeks by PhCh (95%CI 5.9–14.3) corresponding to hazard ratio (HR) 1.17 (95%CI 0.67–2.03). 

 Rate of patients who achieved Hb ≥ 11 g/dl in the week after the end of the last chemotherapy cycle 

was 41.9% (26/62) with FCM vs. 39.7% (25/63) by PhCh (p=0.857). 

 Median time to achieve improvement in Hb level by 1 g/dl was 5.0 weeks (95%CI 2.4–8.0) with 

FCM vs. 5.0 weeks (95% CI 3.0–12.1) by PhCh corresponding to HR 1.09 (95%CI 0.67–1.78). 

 Median Hb changes at different time points vs. baseline were comparable in both arms during the 

anaemia treatment (FCM: from 0.8 g/dl at 4 weeks to 1.7 g/dl at 16 weeks and PhCh: 0.7 g/dl-2.2 

g/dl) as well as at EOT (FCM and PhCh 0.8 g/dl). 

 Blood transfusion until 6 weeks of therapy received 2 patients in FCM and 5 in PhCh arm (p=0.246), 

whereas after 6 weeks of therapy it was performed in 5 patients in FCM and one in PhCh arm 

(p=0.205).   

 Among patients assigned to the FCM arm, 2 patients did not receive any FCM dose, 6 received only 

one FCM dose, and in 6 patients the first FCM dose and in 30 patients the second FCM dose was 

reduced. In the PhCh arm, of the 15 patients stratified to no supportive anaemia treatment, 11 did 

actually not receive any treatment; of the 20 patients stratified to receive oral iron substation, 15 did; 

of the 8 patients stratified to receive ESAs, 4 did; of the 9 patients stratified to receive both anaemia 

treatments, 2 did. 

 After 6 weeks of anemia treatment, 80.5% of patients in FCM vs. 68.1% in PhCh arm did not require 

a subsequent anaemia therapy, whereas 2.4% in FCM and 14.9% in the PhCh arm received oral iron 

substitution; 17.1% in the FCM and 14.9% in the PhCh arm were treated with ESAs and only 2.1% 

of patients in the PhCh arm received both therapies. 

 During the anaemia treatment, median serum ferritin changes and median transferrin saturation 

(TSAT) changes at different time points vs. baseline were in general higher in FCM as compared 

with PhCh arm, e.g at 4 weeks the median serum ferritin was 1105.5 ng/ml vs. 15.0 ng/ml, and the 
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median TSAT was 13% vs. 3%. At EOT the median serum ferritin change was significantly higher in 

FCM vs. PhCh arm (340.0 vs. 0.0 ng/ml; p<0.001), while the median TSAT change was not 

significantly different between the two arms (9.0% vs.5.0%; p=0.065). 

 The quality of life measured by FACT-An questionnaires was comparable between the two arms.  

CONCLUSIONS: 

Main study 

In high-risk early stage breast cancer patients, weekly PM(Cb) did not result in higher pCR (ypT0/is ypN0) 

rates compared to ETC. Non-inferiority of PM(Cb) could not be shown but PM(Cb) was associated with a 

higher rate of pneumonia and pneumonitis and other grade 3-4 non-hematological adverse events than ETC. 

Interestingly, patients with an LPBC tumor achieve a significantly higher pCR rate with ETC. Overall, 

PM(Cb) appeared to be less feasible than ETC for the treatment of high-risk early stage breast cancer patients. 

Supportive Anaemia Treatment Question  

This is the first study investigating IV iron treatment for dose-dense chemotherapy-induced anaemia in breast 

cancer. Overall, 32% of patients reached Hb ≥ 11 g/dl at 6 weeks, irrespective of anaemia therapy. FCM 

treatment was not different than PhCh for anaemia therapy. 

Date of the Report: 

19-Jul-2019 

 



Annex 1 

 

Amendment to Protocol 

There was one substantial  Amendment to the protocol of GeparOcto pertaining to the supportive 

anemia treatment: 

The originally estimated number of iron deficiency anaemias had been found to be too high due to 

the set value for one parameter. However, to be able to evaluate the additional issue of iron 

deficiency anemia, the threshold for serum ferritin was raised (from <300 ng / dl) to <600 ng / dl via 

Amendment 1 in order to be able to randomize more patients. 

 

In addition, several updates to the reference document for the investigational medicinal product 

pertuzumab required appropriate adjustments in patient informed consent.  

 

 

 

Note on the Batch Numbers: 

Batch numbers are only available for the provided IMPs Doxorubicin Hydrochloride, Ferric 

Carboxymaltose and Pertuzumab. 

 

 

 


