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CLINICAL STUDY REPORT 
 

Phase III study evaluating palbociclib (PD-0332991), a Cyclin-
Dependent Kinase (CDK) 4/6 Inhibitor in patients with hormone-
receptor-positive, HER2-normal primary breast cancer with high 

relapse risk after neoadjuvant chemotherapy 

 
GBG-78 - BIG 1-13 - NSABP-B-54-I 

EudraCT No.: 2013-001040-62 
FDA IND: 123239 

 
Investigational Product:  Palbociclib (PD-0332991) 
Indication:  HR-positive, HER2-normal primary breast cancer 
 with high relapse risk after neoadjuvant 
 chemotherapy 
Study Protocol:  Protocol G (Version 11, from 9-Apr-2019) 
Phase:  III 
Report Version:  3.0 (28-Apr-2021) 

 
First Patient Enrolled:   17-Feb-2014 
Last Patient Completed (End of treatment):  14-Feb-2019 
Data Cut-Off Date:   24-Aug-2020 
 
Coordinating / Principal Investigator: 
Prof. Sibylle Loibl, MD 
GBG Forschungs GmbH, Martin-Behaim-Straße 12, 63263 Neu-Isenburg, Germany 
 
Sponsor: 
GBG Forschungs GmbH, Martin-Behaim-Straße 12, 63263 Neu-Isenburg, Germany 
 
Date of this report: 22-Mar-2021 
First efficacy interim analysis: 21-Apr-2017 
Second efficacy interim analysis: 29-Apr-2019 
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2. SYNOPSIS 
Name of Sponsor: 
GBG Forschungs GmbH 
 

Individual Study Table Referring to 
Part  
of the Dossier 

(For National Authority Use only) 

Name of finished product: 
Ibrance® 

Volume:  

Name of active ingredient: 
Palbociclib 

Page:  

Title of Study: 
Phase III study evaluating palbociclib (PD-0332991), a Cyclin-Dependent Kinase (CDK) 4/6 Inhibitor in 
patients with hormone-receptor-positive, HER2-normal primary breast cancer with high relapse risk after 
neoadjuvant chemotherapy 

Investigators: 
Prof. Sibylle Loibl, MD 
GBG Forschungs GmbH 
Center for Haematology and Oncology / Bethanien Hospital Frankfurt am Main 
c/o GBG Forschungs GmbH 
63263 Neu-Isenburg, Martin-Behaim-Straße 12, Germany 

Study Centers: 
220 centers in 11 countries 

Australia: 

• Ballarat Oncology and Haematology Services, 1117 Howitt Street, 3355 Wendouree, Prof. George 
Kannourakis 

• Cabrini Hospital , 183 Wattletree Rd, 3144 Malvern, Dr. Yoland Antill 
• Icon Cancer Care Wesley, 40 Chasely Street, Level 1, 4066 Auchenflower, Prof. Nicole McCarthy 
• Macarthur Cancer Therapy Centre - Campbell Town Hospital, Therry Road, 2560 Campbelltown Dr. 

Belinda Kiely 
• Maroondah Hospital, Maroondah Breast Clinic, Davey Drive, 3135 Ringwood East, Prof. Jacquie Chirgwin 
• Mater Cancer Care Centre, Mater Health Services Brisbane Limited, Level 3, Raymond Terrace, 4101 

South Brisbane, Prof. Natasha Woodward 
• Mater Hospital Sydney, Suite 7, Level 3, The Poche Center, 2060 North Sydney, Prof. Francis Boyle 
• Monash Health – Monash Medical Centre, 246 Clayton Road, 3168 Clayton, Dr. Michelle White 
• Royal Adelaide Hospital, Port Road, 5000 Adelaide, Prof. Nicholas Murray 
• Royal Brisbane and Women´s Hospital, Ground Floor, Building 34, 4029 Herston, Dr. Po-ling Inglis 
• Fiona Stanley Hospital, 11 Robin Warren Drive, 6150 Murdoch, Prof. Andrew Redfern 
• Chris O´Brien Lifehouse, 119-143 Missenden Road, 2010 Camperdown, Prof. Jane Beith 
• Victorian Breast & Oncology Care, Level 2/, 166 Gipps Street, 3002 East Melbourne, Dr. Mitchell 

Chipman 
• Western Health – Sunshine Hospital, 176 Furlong Road, 3021 St Albans, Dr. Catherine Oakman 
• University Hospital Geelong, Andrew Love Cancer Centre, 70 Swanston Street, 3220 Geelong, Dr. Karen 

White 

Austria 

• Klinikum Wels-Grieskirchen GmbH, Grieskirchner Str. 42, 4600 Wels, OA Dr. Renate Pusch 
• Brustzentrum Kärnten am Krankenhaus der Barmherzigen Brüder, Spitalgasse 26, 9300 St. Veit a. d. 

Glan, OA Dr. Harald Weiss 
• Universitäts Klinikum Innsbruck, Anichstr. 35, 6020 Innsbruck, Dr. Daniel Egle 
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• Krankenhaus St. Josef Krankenhaus Wien, Auhofstr. 189, 1130 Wien, Prim.UnivProf.Dr. Leopold Öhler 
• Krankenhaus Hietzing, Wien, Wolkersbergenstrasse I, 1130 Wien, Prim.UnivProf.Dr. Paul Sevelda 
• Medizinische Universität Graz - Universitätsklinik für Frauenheilkunde und Geburtshilfe, 

Auenbruggerplatz 14, 8036 Graz, Prof.Dr.PD Vesna Bjelic-Radisic 
• Medizinische Universität Graz – Onkologie, Auenbruggerplatz 15, 8037 Graz, Univ.Pr.Dr. Herbert Stöger 
• Landeskrankenhaus Rottenmann, St. Georgen 2-4, 8786 Rottenmann, OA Dr. Dieter Gunegger 
• Medical University of Vienna, Währinger Gürtel 18-20, 1090 Wien, Prof.Dr. Günther Steger 
• Ordensklinikum Linz, Seilerstätte 4, 4010 Linz, Prof.Dr. Andreas Petzer 
• SALK Uniklinikum Salzburg, Universitätsklinik für Innere Medizin III, Müllner Hauptstr. 48, 5020 Salzburg, 

Univ.Prof.Dr. Richard Greil 
• Brustzentrum im Hanuschkrankenhaus, Heinrich Collin Str. 30, 1140 Wien, OA Dr. Ursula Wieder(Selim) 

Canada 
• Sir Mortimer B Davis Jewish General Hospital, 3755 Chemin de La Cote Ste-Catherine, H3T 1E2 Montreal, 

Jean-Francois Boileau 
• McGill University Health Centre-Cedars Cancer Centre, 1001 Blvd Decarie, H4A 3J1 Montreal, Michael 

Thirlwell 
• Cross Cancer Institute, 11560 University Ave NW, T6G 1Z2 Edmonton, Karen King 
• CHU de Quebec - Hopital de Saint-Sacrement, 1050 Chemin Ste-Foy, G1S 4L8 Quebec City, Louise 

Provencher 
• British Columbia Cancer Agency Branch (BCCA), 600 W 10th Ave, V5Z 4E6 Vancouver, Karen Gelmon) 
• Centre Hospitalier d'Universite de Montreal (CHUM), 1051 Sanguinet St, H2X 3E4 Montreal, André 

Robidoux 
• Tom Baker Cancer Centre, 1331 29th St NW, T2N 4N2 Calgary, Alexander Paterson 

France 

• Institut Bergonié, 229 Cours de l'Argonne, 33076 Bordeaux, Prof. Hervé Bonnefoi 
• CHD Vendee - Service Onco-hematologie, Bd Stephane Moreau, 85925 La Roche sur Yon, Mme Tifenn 

L’Haridon 
• Centre Georges François Leclerc, 1 rue Pr Marion, 21079 Dijon, Dr. Bruno Coudert 
• Centre Paul Strauss, 3 rue de la Porte de l'Hôpital, 67065 Strasbourg, Prof. Thierry Petit 
• Institut Sainte Catherine, 250 chemin de baigne pieds CS 80005, 84918 Avignon, Julien Grenier 
• Institut de Cancérologie de Lorraine, 6 avenue de Bourgogne, 54519 Vandoeuvre les Nancy, Elisabeth 

Luporsi 
• Centre Hospitalier Universitaire de Limoges, 2 avenue Martin Luther King, 97042 Limoges, Laurence 

Venat-Bouvet) 
• Hôpital René Huguenin - Institut Curie, 35 rue Dailly, 92210 Saint-Cloud, Etienne Brain 
• Clinique Mutualiste de l´Estuaire, 11 Bvd Georges Charpak, 44600 Saint-Nazaire, Valérie Delecroix 
• Centre François Baclesse, 3 rue du Général Harris, Caen, Christelle Levy 
• Centre Eugène Marquis, Avenue de la bataille Flandre-Dunkerque-CS 44229, 35042 Rennes, Thibault De 

la Motte Rouge 
• Centre Henri Becquerel, rue d'Amiens CS11516, 76038 Rouen Cedex 1, Cristian Moldovan 
• CHU Brest Morvan, ICH, Bat 3, 2 avenue Foch, 29200 Brest, Hélène Simon 
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• Hopitaux Universitaires de Strasbourg, Service Oncologie et Hématologie, 1 Place de l'Hôpital, 67091 
Strasbourg, Jean Emmmanuel Kurtz 

• Hôpital privé du Confluent, 2-4 rue Eric Tabarly, cedex 2, 44277 Nantes, Alain Lortholary 
• Institut Claudius Regaud, 1 Avenue I. Joliot Curie, 31059 Toulouse, Florence Dalenc 
• Institut Curie, 26 rue d'Ulm, 75005 Paris, Paul Cottu 
• Centre Oscar Lambret, 3 rue Frederic Combemale, 59020 Lille, Audrey Mailliez 
• Centre Antoine Lacassagne, 33 avenue de Valombrose, 06189 Nice Cedex 2, Jean Marc-Ferrero 
• Institut Jean Godinot, 1 avenue Général Koenig, 51726 Reims, Christelle Jouannaud 

Germany 
• Universitätsklinikum Hamburg-Eppendorf, Klinik und Poliklinik für Gynäkologie, Martinistraße 52, 

Gebäude O 28, 20246 Hamburg, Prof. Dr. med. Isabell Witzel 
• Universitätsklinikum Heidelberg NCT, Gynäkologische Onkologie, Im Neuenheimer Feld 460, 69120 

Heidelberg, Prof. Dr. med. Andreas Schneeweiss  
• Universitätsklinikum Mannheim GmbH, Frauenklinik, Theodor-Kutzer-Ufer 1-3, 68167 Mannheim, Prof. 

Dr. med. Frederik Marmè 
• Universitätsmedizin Mainz, Klinik für Gynäkologie und Frauenheilkunde , Langenbeckstr. 1, 55131 

Mainz, PD Dr. Marcus Schmidt 
• Rotkreuzklinikum München, Frauenklinik, Taxisstr. 3, 80637 München, Dr. Claus Hanusch 
• Klinikum rechts der Isar der Techn. Univ. München, Frauenklinik, Studienzentrale (Zi 1.31), Ismaninger 

Strasse 22, 81675 München, PD Dr. Stefan Paepke 
• Klinikum am Steinenberg, Frauenklinik, Steinenbergstr. 31, 72764 Reutlingen, Dr. Martina Negwer 
• Agaplesion Ev. Klinikum Schaumburg, Frauenklinik, Zum Schaumburger Klinikum 1, 31683 Obernkirchen, 

Dr. Sabine Lemster 
• Universitätsklinikum Münster, Klinik und Poliklinik für Frauenheilkunde und Geburtshilfe, Albert-

Schweitzer-Campus 1, 48149 Münster, Dr. Joke Tio 
• Klinikum Südstadt, Universitätsfrauenklinik, Südring 81, 18059 Rostock, Prof. Dr. med. Toralf Reimer  
• Klinikum Kassel GmbH, Frauenklinik, Mönchebergstr. 41-43, 34125 Kassel, Dr. Gabriele Feisel-

Schwickardi  
• ViDia Christliche Kliniken Karlsruhe, Vincentius-Diakonissen-Kliniken gAG, Frauenklinik, Edgar-von-Gierke 

Str. 2, 76135 Karlsruhe 
• Universitätsklinikum Ulm, Frauenklinik, Prittwitzstrasse 43, 89075 Ulm, Prof. Dr. Jens Huober 
• Praxis für Frauenheilkunde und Geburtshilfe Facharzt für Frauenheilkunde und Geburtshilfe, Am 

Burgmannshof 3, 31515 Wunstorf, Dr. Guido Süttmann 
• DIAKOVERE Henriettenstift Gynäkologie, Frauenklinik, Schwemannstr. 19, 30559 Hannover, Dr. Kristina 

Maria Lübbe 
• Universitätsklinikum Schleswig-Holstein, Klinik für Gynäkologie und Geburtshilfe SGO Kiel, Arnold-Heller-

Str. 3, Haus C Station 516, 24105 Kiel, Dr. Marion Tina van Mackelenbergh 
• Sana Klinikum Offenbach GmbH, Frauenklinik, Studienambulanz AOZ, Starkenburgring 66, 63069 

Offenbach am Main, Prof. Dr. Christian Jackisch 
• Brustzentrum Mittelthüringen, Onkologische Praxis, Bei der Marienkirche 6, 99974 Mühlhausen, Dr. 

Steffi Busch 
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• Gemeinschaftspraxis für Hämatologie und Onkologie, Röntgenstr. 6-8, 63225 Langen, Dr. med. Roswitha 
Fuchs 

• Klinikum Bremen Mitte, Klinik für Gynäkologie und Geburtshilfe, St.-Jürgen-Str. 1, 28177  Bremen, 
Dr. Mustafa Aydogdu 

• Kliniken Essen-Mitte Evang. Huyssens-Stiftung/Knappschaft GmbH, Klinik für Senologie / Brustzentrum, 
Henricistr. 82, 45136 Essen, PD Dr. Sherko Kümmel 

• Klinikum Hanau GmbH, Frauenklinik, Leimenstr. 20, 63450 Hanau, Dr. Thomas Müller 
• Universitätsklinikum Carl Gustav Carus an der Technischen Universität Dresden, Frauenklinik, 

Fetscherstr. 74, 01307, Dresden, Dr. med. Theresa Link 
• Klinikum Rosenheim, Abt. Gynäkologie u. Geburtshilfe, Pettenkoferstr. 10, 83022 Rosenheim, Dr. med. 

Andreas Schnelzer  
• Charité Universitätsmedizin Campus Charité Mitte, Klinik für Gynäkologie & Brustzentrum, Charitéplatz 

1, 10117 Berlin, Prof. Dr. Jens-Uwe Blohmer 
• Evangelisches Krankenhaus, Klinik für Senologie, Munckelstr. 27, 45879 Gelsenkirchen, Dr. Hans Holger 

Fischer 
• Universitätsklinikum Tübingen, Frauenklinik, Calwerstr. 7, 72076 Tübingen, Prof. Dr. med. Eva-Maria 

Grischke 
• G.SUND Gynäkologie Kompetenzzentrum, Praxis Dr. med. Carsten Hielscher, Böttcherstr. 34, 18439 

Stralsund, Dr. med. Carsten Hielscher 
• Kreiskrankenhaus Torgau, Gynäkologie, Christianistr. 1, 04860  Torgau, Dr. med. Eike Simon 
• SRH Wald-Klinikum Gera GmbH, Zentrum für klinische Studien; Standort 1/ Hauptgebäude/ Ebene 1,  

Straße des Friedens 122, 07548 Gera, Dr. med. Dirk-Michael Zahm 
• DONAUISAR Klinikum Deggendorf, Abt. f. Senologie, Mammazentrum, Perlasberger Straße 41, 94469 

Deggendorf, Dr. Sara Tato-Varela 
• HELIOS Dr. Horst Schmidt Kliniken Wiesbaden, Klinik für Gynäkologie und gynäkologischen Onkologie, 

Ludwig-Erhard-Straße 100, 65199 Wiesbaden, Dr. med. Tatjana Cordes 
• Schwerpunktpraxis der Gynäkologie und Onkologie, Domgasse 1, 15517 Fürstenwalde, Dr. med. Georg 

Heinrich 
• Vinzenz-von-Paul-Kliniken, Marienhospital, Frauenklinik, Böheimstr. 37, 70199 Stuttgart, PD Dr. med. 

Manfred Hofmann 
• Klinikum Frankfurt Höchst GmbH, Klinik für Gynäkologie und Geburtshilfe, Gotenstrasse 6-8, 65929 

Frankfurt am Main, Prof. Dr. med. Joachim Rom 
• MediOnko-Institut GbR, Praxisklinik Krebsheilkunde, Möllendorffstr. 52, 10367 Berlin, Dr. Peter Klare 
• Johanniter-Krankenhaus Genthin-Stendal, Klinik für Frauenheilkunde und Geburtshilfe, Bahnhofstr. 24-

26, 39576 Stendal, Dr. med. Andrea Stefek 
• Heinrich-Heine-Universität Düsseldorf, Frauenklinik, Moorenstr. 5, 40225 Düsseldorf, Dr. Eugen 

Rückhäberle 
• Ruppiner Kliniken, Frauenklinik, Fehrbelliner Str. 38, 16816 Neuruppin, Dr. Bernd Christensen 
• HELIOS Klinikum Berlin Buch, Frauenklinik, Studiensekretariat, Brustzentrum, B2, Raum B2U-012, 

Schwanebecker Chaussee 50, 13125 Berlin, Prof. Dr. med. Michael Untch 
• Kreiskliniken Böblingen gGmbH, Frauenklinik, Bunsenstr. 120, 71032 Böblingen, Dr. GrischaWachsmann 
• MVZ in der Klinik Dr. Hancken, Onkologie/Hämatologie , Harsefelder Str. 8, 21680 Stade,Dr. Johannes 
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Meiler 
• Centrum für Hämatologie und Onkologie am Bethanien-Krankenhaus, Onkologie / Tagesklinik, Im 

Prüfling 17-19, 60389 Frankfurt am Main, Prof. Dr. Hans Tesch 
• Universitätsklinikum Erlangen, Frauenklinik mit Poliklinik, Universitätsstr. 21-23, 91054 Erlangen, Prof. 

Dr. Peter Fasching 
• Universitätsklinikum Essen, Klinik für Frauenheilkunde und Geburtshilfe, Hufelandstrasse 55, 45147 

Essen, PD Dr. med. Oliver Hoffmann 
• MVZ Nordhausen gGmbH im Südharz Krankenhaus, Frauenklinik, Dr. Robert-Koch Str. 39, 99734 

Nordhausen, Dr. Andrea Grafe 
• Caritasklinik St. Theresia, Frauenklinik, Rheinstr. 2, 66113, Saarbrücken, Dr. Mustafa Deryal 
• Schwarzwald-Baar-Klinikum, Klinik für Frauenheilkunde und Geburtshilfe, Klinikstraße 11, 78052 

Villingen-Schwenningen, Dr. med. Judith Maier Burgoa  
• Onkologische Schwerpunktpraxis, Studiengesellschaft Onkologie Bielefeld GbR, Teutoburgerstr. 60, 

33604 Bielefeld, Dr. med. Marianne Just 
• Klinikum der Otto-v.-Guericke-Universität, Frauenklinik, Gerhart-Hauptmann-Str. 35, 39108 Magdeburg , 

Dr. Franziska Thele 
• Christliches Klinikum Unna Mitte gGmbH, Geburtshilflich-Gynäkologische Abteilung, Obere 

Husemannstr. 2, 59423 Unna, Dr. med. Van Anh Tran Nguyen 
• Ortenau Klinikum Offenburg-Kehl, Frauenklinik mit Brustzentrum, Ebertplatz 12 , 77654 Offenburg, 

Dr. Matthias Frank 
• Gemeinschaftspraxis, Dres. Heinrich / Bangerter, Halderstr. 29, 86150 Augsburg, Dr. Bernhard Heinrich 
• Krankenhaus St. Elisabeth und St. Barbara Halle, Klinik für Gynäkologie und Geburtshilfe, Mauerstr. 5, 

06110 Halle, Dr. Tilmann Lantzsch 
• St. Elisabeth-Krankenhaus, Brustzentrum Köln-Hohenlind, Werthmannstr. 1, 50935 Köln, Dr. Gertrud 

Helling-Giese 
• Klinikum Chemnitz, Frauenklinik, Flemmingstr. 4, 09116 Chemnitz, Dr. med. Petra Krabisch 
• Caritas-Krankenhaus St. Josef, Klinik für Frauenheilkunde und Geburtshilfe, Landshuter Strasse 65, 

93053 Regensburg, PD Dr. med. Stephan Seitz 
• Kliniken Esslingen, Gynäkologie Onkologie, Frauenklinik, Hirschlandstr.97, 73730 Esslingen am Neckar, 

Prof. Dr. Thorsten Kühn 
• GOSPL - Gesellschaft für onkologische Studien, Hämatologie und Onkologie, Schloßstr. 18, 53840 

Troisdorf, Dr. med. Helmut Forstbauer 
• Cardiac Research/ Onco Research/ St. Johannes Hospital, Klinische Forschung ,Johannesstr. 9-17, 44137 

Dortmund, PD Dr. Georg Kunz 
• Luisenkrankenhaus GmbH & Co. KG, Luise-Rainer-Straße 6-10, 40235 Düsseldorf, Dr. med. Maren 

Darsow 
• Johannes Wesling Klinikum Minden, Zentrum für Innere Medizin, Klinik für Hämatologie / Onkologie, 

Hans-Nolte-Str. 1, 32429 Minden, Prof. Dr. med. Martin Griesshammer 
• Hochwaldkrankenhaus, Gesundheitszentrum Wetterau gGmbH, Frauenklinik, Gynäkologie – Senologie, 

Chaumontplatz 1, 61231 Bad Nauheim, Dr. Ulrich Groh 
• Sana Klinikum Hameln-Pyrmont, Frauenklinik / Brustzentrum, Saint-Maur-Platz 1, 31785  Hameln, 

Dr. med. Thomas Noesselt 
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• Helios Klinikum Gifhorn, Interdisziplinäres Brustzentrum, Campus 6, 38518 Gifhorn, Dr. med. Thomas H. 
Dewitz 

• Kliniken der Stadt Köln GmbH, Brustzentrum Köln-Holweide, Neufelder Str. 32, 51067, Köln, PD Dr. 
Mathias Warm 

• Gemeinschaftspraxis Dr. Illmer, Dr. Wolf, Dr. Jacobasch, Dr. Freiberg-Richter, Innere 
Medizin/Hämatologie, Arnoldstr. 18, 01307 Dresden, Dr. Thomas Illmer 

• Klinikum Oldenburg AöR, Klinik für Innere Medizin II, Rahel-Straus-Str. 10, 26133 Oldenburg, Prof. Dr. 
Claus-Henning Köhne 

• Hämato-Onkologie im Medicum, Schwachhauser Heerstraße 50, 28209, Bremen, Dr. med. Ralf Meyer 
• Gemeinschaftspraxis Dr. Kronawitter/Dr. Jung, FÄ für Innere Medizin, Schierghoferstr. 1, 83278 

Traunstein, Dr. Christoph Jung 
• Robert-Bosch-Krankenhaus, Auerbachstr. 110, 70376  Stuttgart, OA Dr. Andreas Gerteis 
• Gemeinschaftspraxis für Gynäkologie und Geburtshilfe, Albert Schweitzer Str. 18, 38226 Salzgitter 

Dr. med. Wolfgang Dietz 
• Leopoldina-Krankenhaus der Stadt Schweinfurt, Frauenklinik, Gustav-Adolf-Str. 8, 97422 Schweinfurt, 

Prof. Dr. med. Michael Weigel 
• Gynäkologisches Zentrum Schwerpunkt Gyn. Onkologie, Friedensplatz 16, 53111 Bonn, PD Dr. Christian 

Kurbacher 
• Gemeinschaftspraxis Saarbrücken, Drs. Hauptmann, Wagner, Brandner, Lebacher Str. 78, 66113 

Saarbrücken, Dr. Steffen Wagner 
• Klinikum Darmstadt, Frauenklinik, Grafenstraße 9, 64283 Darmstadt, PD Dr. med. Sven Ackermann 
• Marienhospital Bottrop gGmbH, Klinik f. Gynäkologie u. Geburtshilfe, Josef-Albers-Str. 70, 46236 

Bottrop, PD Dr. med. Hans-Christian Kolberg 
• Studienzentrum Onkologie Ravensburg, Fachärzte für Innere Medizin, Hämatologie und Onkologie, 

Elisabethenstraße 19, 88212, Ravensburg, Prof. Dr. Thomas Decker 
• Klinikum Ludwigsburg, Frauenklinik, Posilipodtr. 4, 71640 Ludwigsburg, Dr. Claudia Hänle 
• Praxis Dr. B. Adhami, Facharzt für Frauenheilkunde und Geburtshilfe, Tenholter Str. 43a, 41812 Erkelenz, 

Dr. Barmak Adhami 
• Institut für Versorgungsforschung in der Onkologie, Praxisklinik für Hämatologie und Onkologie, 

Neversstraße 5, 56068 Koblenz, Dr. Jörg Thomalla 
• Oncologianova GmbH, Onkologie, Am Stadion 9, 45659 Recklinghausen, Dr. Till-Oliver Emde 
• Gynäkologische Schwerpunktpraxis, Lessingplatz 4, 38304 Wolfenbüttel, Dr. Walter Dallacker 

Ireland 

• Bon Secours Hospital, College Road, Cork, Dr. Murphy Conleth 
• St. James´s Hospital Dublin, D8 Dublin, Prof. John Kennedy 
• University Hospital Waterford, Dunmore Road, X9I ERSE Waterford, Dr. Miriam O´Connor 
• St Vincent´s Uni Hospital Dublin, Elm Park, 4 Dublin, Dr. Giuseppe Gullo 
• Cork University Hospital, Wilton, Cork, Prof. Seamus O´Reilly 
• Beaumont Hospital, Beaumont Road, D9 Dublin, Dr. Patrick Morris 
• Mater Misericordiae University Hospital, Eccles Street, D7 Dublin, Dr. Cathy Kelly 
• University Hospital Galway, Newcastle Road, Galway, Prof. Maccon Keane 
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Japan 

• Kyoto University Hospital, 54 kawaharocho shogoin sakyo-ku, 606-8507 Kyoto, Masahiro Takada 
• Tsukuba University Hospital, 2-1-1, Amakubo, 305-8576 Tsukuba, Hiroko Bando 
• Chiba Cancer Center, 666-2 Nitona-cho, Chuo-ku, 260-8717 Chiba, Naohito Yamamoto 
• Tokyo Metropolitan Komagome Hospital, 3-18-22 Honkomagome, Bunkyo-ku, 113-8677 Tokyo, 

Tomoyuki Aruga 
• National Hospital Organization Osaka National Hospital, 2-1-14, Chuo-ku, Osaka, 540-0006 Osaka, 

Norikazu Masuda 
• National Kyushu Cancer Center, 3-1-1 Notame, Minami-ku, 8111395 Fukuoka-shi, Eriko Tokunaga 

South Korea 

• Seoul National University Hospital, 101 Daehak-ro Jongno-gu, 3080 Seoul, Prof. Seock-Ah Im 
• Asan Medical Center, 88, Olympic-ro 43-gil, Songpa-gu, 5505 Seoul, Prof. Sung-Bae Kim 

Spain 

• Hospital Teresa Herrera, Complejo Hospitalario A Coruña, C/Xubias de Abaixo s/n. Sala de Sesiones de 
Oncología, Planta Semisótano, 15006 A Coruña,Lourdes Calvo Martínez 

• Complejo Hospitalario de Jaen, Av. del Ejercito Español 10. Planta Baja, 23007 Jaen, María Lomas 
Garrido 

• Hospital General Universitario Gregorio Marañón, C/ Maiquez 7. Área Médica, 2ª Planta, 28007 Madrid, 
Miguel Martín Jiménez 

• Hospital Clinic i Provincial de Barcelona, C/ villaroel 170,Escalera 2, 5º piso-Oncología, 8036 Barcelona, 
Montserrat Muñoz Mateu 

• Hospital Universitario de Canarias, C/ Campus de Ofra s/n  Servicio de Oncología Médica, planta 5,CP, 
38320 La Laguna, Tenerife Josefina Cruz Jurado 

• Hospital  Universitari Arnau de Vilanova de Lleida, Alcalde Rovira Roure, 80, 25198 Lleida, Serafin 
Morales Murillo 

• Hospital Universitario Reina Sofía de Córdoba, Avda. Menendez Pidal s/n Servicio Oncología Planta 
sotano, 14004 Cordoba, Juan de la Haba Rodriguez 

• Hospital Universitario Virgen De La Arrixaca, CTRA. Madrid-cartagena s/n . Hospital de Día 4ª, 30120 El 
Palmar, José Luis Alonso Romero 

• Hospital Universitario Badajoz, Avda. de Elvas s/n, 6007 Badajoz, Ignacio Delgado Mingorance 
• Hospital San Pedro de Alcantara, Avda. de Pablo Naranjo s/n, 10003 Caceres, Santiago González 

Santiago 
• Instituto Valenciano Oncologia, C/ Profesor Beltran Baguera, 19, 46009 Valencia, Amparo Ruiz Simon 
• Corporació Sanitaria Parc Taulí, Parc Tauli s/n, 8208 Sabadell, Elsa Dalmau Portulas 
• Hospital Universitario Virgen de La Victoria, Campus Universitario Teatinos s/n, 29010 Malaga, Emilio 

Alba Conejo 
• Hospital Universitario Ramón y Cajal, Carretera de Colmenar Viejo Km9100, 28034 Madrid, Noelia 

Martinez Janez 
• Hospital Universitario Germans Trias i Pujol, Carretera de Canyet, s/n, 8916 Badalona, Mireia Margeli 
• Hospital de la Santa Creu I Sant Pau, c/ Mascasanova, 90, 8041 Barcelona, Agustí Barnadas Molins 
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• Hospital Universitario de Basurto, Avenida de Montevideo,18, Pabellón Revilla, 4ª Planta, 48013 Bilbao, 
Purificación Martínez Del Prado 

• Hospital Universitario y Politécnico La Fe, Avda. Campanar, 21, 46009 Valencia, Ana Santaballa Bertrán 
• Hospital Universitario Miguel Servet, Paseo Isabel La Católica, 1y 3. Edificio Maternidad- Ensayos Clínicos 

planta 8ª, 50999 Zaragoza, Antonio Antón Torres 
• Hospital Universitario Clínico San Carlos, C/ Doctor Martín Lagos s/n, 28040 Madrid, José Ángel García 

Sáenz 
• Hospital Universitario Sant Joan de Reus, Avda. Josep Laporte 1, 43204 Reus, Kepa Amillano Parraga 
• Hospital Universitario Virgen del Rocio, Avda. Manuel Siurot s/n, Hospital general Planta Baja Sala 

Investigación, 41013 Sevilla, Manuel Ruiz Borrego 
• Hospital Clínico Universitario de Válencia, Av. Blasco Ibáñez nº 7, 46010 Valencia, Begoña Bermejo de las 

Heras 
• Hospital Universitario Vall d'Hebrón, Passeig Vall d´Hebron 119-129, 8035 Barcelona, Meritxell Bellet 

Ezquerra 

UK 

• Royal Bournemouth and Christchurch Hospitals NHS Foundation Trust, Castle Lane East, BH77DW 
Bournemouth, Dr. Tamas Hickish 

• NHS Lothian - Western General Hospital, Crewe Road South, EH42XU Edinburgh, Olga Oikonomidou 

USA 

• University of Iowa-Holden Comprehensive Cancer Center, 200 Hawkins Dr, 52242 Iowa City, Mark 
Karwal 

• University of Pittsburgh Cancer Institute, 123 University Pl, 15213 Pittsburgh, Adam Brufsky 
• UPMC Cancer Center McKeesport, 1500 5th Ave, 15132 McKeesport, Adam Brufsky 
• Magee Women´s Hospital of UPMC, 300 Halket St, 15213, Pittsburgh, Adam Brufsky 
• UPMC Cancer Centers-Passavant (OHA), 9100 Babcock Blvd, 15237 Pittsburgh, Adam Brufsky 
• Stefanie Spielman Comprehensive Cancer Center, 1145 Olentangy River Rd, 43213 Columbus, William 

Farrar 
• Rush University Medical Center, 1725 W Harrison St, 60612 Chicago, Melody Cobleigh 
• Rex Cancer Center, 4420 Lake Boone Trail, 27607 Raleigh, Susan Moore 
• Columbia University Medical Center, 161 Fort Washington Ave, 10032 New York, Melissa Accordino 
• Cleveland Clinic - Taussig Cancer Inst, 9500 Euclid Ave, 44195 Cleveland, Jame Abraham 
• Stanford University Medical Center, 300 Pasteur Dr, 94305 Stanford, Irene Wapnir 
• Orlando Health Cancer Institute, 1400 S Orange Ave, 32806 Orlando, Regan Rostorfer 
• Penn State Milton S Hershey Medical Center Penn State Hershey Cancer Institute, 500 University Dr, 

17033 Hershey, Cristina Truica 
• Western Pennsylvania Hospital dba West Penn Hospital, 4800 Friendship Ave, 15224 Pittsburgh, Thomas 

Julian 
• Joe Arrington Cancer Research and Treatment Center, 4101 22nd Pl, 79410 Lubbock, Ibrahim Shalaby 
• VCU Massey Cancer Ctr at Stony Point, 9000 Stony Point Pkwy, 23235 Richmond, Hetal Vachhani 
• Long Beach Memorial Medical Center, 2801 Atlantic Avenue, 90806 Long Beach, Bichlien Nguyen 
• Cook County Health @ John H Stroger Jr Hospital, 1950 W Polk St, 60612 Chicago, Thomas Lad 
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• University Hospitals Cleveland Medical Center, 11100 Euclid Ave, 44106 Cleveland, Robert Shenk 
• UHHS Westlake - Seidman Cancer Center, 960 Clague Rd, 44145 Westlake, Robert Shenk 
• UHHS Chagrin Highlands - Seidman Cancer Center, 3909 Orange Pl, 44122 Orange Ville, Robert Shenk 
• Houston Methodist Hospital, Cancer Ctr, 6445 Main St, 77030 Houston, Jenny Chang 
• Avera Cancer Institute-Sioux Falls, 1000 E 23rd St, 57105 Sioux Falls, Amy Krie 
• Western States Cancer Research, 1325 S Colorado Blvd, 80222 Denver, Keren Sturtz 
• Providence Cancer Institute, Franz Clinic, 4805 NE Glisan St, 97213 Portland, Alison Conlin 
• Kaiser Permanente – Zion, 4647 Zion Ave, 92120 San Diego, Jonathan Polikoff 
• Kaiser Permanente – Riverside, 10800 Magnolia Ave, 92505 Riverside, Jonathan Polikoff 
• UC San Deigo Moores Cancer Center, 3855 Health Sciences Dr, 92093 La Jolla, Anne Wallace 
• University of California San Francisco, 1825 4th St, 94158 San Francisco, Hope Rugo 
• Swedish Cancer Institute, 1221 Madison St, 98104 Seattle, Henry Kaplan 
• Loyola University Medical Center, 2160 S 1st Ave, 60153 Maywood, Kathy Albain 
• University of Minnesota Health Clinics & Surgery Center, 909 Fulton St SE, 55455 Minneapolis,Heather 

Beckwith 
• Women & Infants Hospital of Rhode Island (The Breast Health Center), 1 Blackstone St, 02905 

Providence, William Sikov 
• Orange Coast Blood and Cancer Care, 24411 Health Center Dr, 92653 Laguna Hills, Bichlien Nguyen 
• Park Nicollet Frauenshuh Cancer Center, 3931 Louisiana Ave, 55416 Saint Louis Park, Michaela Tsai 
• Minnesota Oncology – Minneapolis, 910 East 26th St, Suite 100 & 200, 55404 Minneapolis, Michaela 

Tsai 
• Hennepin County Medical Center, 701 Park Ave, 55415 Minneapolis, Michaela Tsai 
• Cleveland Clinic Florida-Weston, 2950 Cleveland Clinic Blvd, 33331 Weston, Jame Abraham 
• Cancer Care Specialists of Central Ill-Decatur, 210 W McKinley Ave, 62526 Decatur, James Wade 
• West Virginia University, 1 Medical Center Dr, 26506 Morgantown, Mohamed Salkeni 
• Norton Cancer Institute, 234 E Gray St, 40202 Louisville, John Hamm 
Publication (reference): 
Sibylle Loibl, Frederik Marmé, Miguel Martin, Michael Untch, Hervé Bonnefoi, Sung-Bae Kim, Harry Bear, 
Nicole Mc Carthy, Mireia Melé Olivé, Karen Gelmon, José García-Sáenz, Catherine M. Kelly, Toralf Reimer, 
Masakazu Toi, Hope S. Rugo, Carsten Denkert, Michael Gnant, Andreas Makris, Maria Koehler, Cynthia 
Huang-Bartelett, Maria Jose Lechuga Frean, Marco Colleoni, Gustavo Werutsky, Sabine Seiler, Nicole 
Burchardi, Valentina Nekljudova, Gunter von Minckwitz. Palbociclib for Residual High-Risk Invasive HR-
positive/HER2-negative early breast cancer – The Penelope-B trial. J Clin Oncol. 1-Apr-2021. 
https://pubmed.ncbi.nlm.nih.gov/33793299/ 

Studied Period (years): 
Date of the first patient enrolled:     17-Feb-2014 
Date of the last patient completed (End of Treatment): 14-Feb-2019 
Data cut-off date:      24-Aug-2020 

Phase of Development: 
Phase III 

https://pubmed.ncbi.nlm.nih.gov/33793299/
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Objectives: 
Primary Objectives: 
Primary objective of the study was to compare invasive disease-free survival (iDFS) for palbociclib vs. 
placebo in patients with residual invasive breast cancer and high clinical-pathologic stage – estrogen/grade 
(CPS-EG) score after neoadjuvant chemotherapy receiving standard adjuvant endocrine therapy for hormone 
receptor (HR)-positive/ human epidermal growth factor receptor (HER2)-normal primary breast cancer. 
Secondary Objectives: 
Secondary objectives of the study were the comparison of the two treatment arms with respect to: 

• iDFS excluding second primary of non-breast cancers 
• Overall survival (OS) 
• Distant disease-free survival (DDFS) 
• Locoregional recurrences-free (LRRFS) survival 
• iDFS per treatment group in patients with luminal-B tumors (as determined by e.g. PAM50 or any 

other commercially available test at the time of analysis) 

• Compliance and safety according to NCI-CTCAE Version 4.0 
• Patients reported outcomes 
• Health economic outcomes 

• To explore drug-drug interaction (DDI) potential for each palbociclib – endocrine combination 
therapy in a subset of this patient population 

• To explore correlations between exposure and efficacy and/or safety findings. 
Other Objectives: 
Scores and markers were analyzed for their prognostic value in this specific trial setting and their predictive 
information on the efficacy and/or safety of palbociclib: 

• pRB immunoreactive score in residual tumor after neoadjuvant treatment 
• Cyclin D immunoreactive score in residual tumor after neoadjuvant treatment 
• Residual cancer burden (RCB) 
• Clinical response to neoadjuvant chemotherapy 
• Incidence and alterations in genes, proteins, and RNAs relevant to the cell cycle (e.g., CCND1 

amplification, CDKN2A deletion), drug targets (e.g., CDK 4/6), and tumor sensitivity and/or 
resistance (Ki-67, pRb, tRB, cyclin E, pi3k, p16, and other markers, measured by optimal test 
available at the time of analysis) in tumor tissues and/or peripheral blood 

• Low and high risk groups (defined by Endopredict®, ROR or other any other available test at the 
time of analysis) 

• Low and high risk groups defined by a standardized image analysis system for Ki-67 
• Circulating tumor DNA (ctDNA). 
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Methodology: 
PENELOPEB was a prospective, international, multicenter, randomized, double blinded, placebo-controlled, 
parallel-group Phase III study comparing the efficacy and the safety of 13 cycles (1 year) adjuvant treatment 
with palbociclib versus placebo in high risk (CPS-EG score 3-6 or CPS-EG score 2 and ypN+) patients without 
pathological complete response after neoadjuvant chemotherapy for hormone-receptor-positive / HER2-
normal primary breast cancer. Patients received standard adjuvant endocrine treatment after completion of 
adequate local surgical and radiotherapeutic treatment. Prior endocrine treatment as part of neoadjuvant 
treatment was acceptable. Adjuvant endocrine treatment could have started before randomization or could 
be started anytime post-surgery. Endocrine treatment consisted of either tamoxifen or an aromatase 
inhibitor (AI: letrozole, anastrozole, or exemestane). For premenopausal patients, concurrent LHRH agonist 
use was allowed. 
The study had an adaptive design with two interim analyses including sample size re-estimation and non-
binding stopping of the trial due to futility in the first and early stopping of the trial prematurely due to 
futility or overwhelming efficacy in the second efficacy interim analysis (EIA). Due to the adaptive design 
sample size was at least 1100 patients. The sample size could be increased to a maximum of 1250 patients 
depending on the result of the first EIA. 
Patients were randomized in a 1:1 ratio to: 

• Arm A: palbociclib at a dose of 125 mg once daily, Day 1 to Day 21 followed by 7 days off treatment 
in a 28-day cycle for 13 cycles 

• Arm B: Placebo of palbociclib once daily Day 1 to Day 21 followed by 7 days off treatment in a 28-
day cycle for thirteen cycles. 

Randomization was stratified using block randomization by: 

• Histological lymph node status at surgery (ypN 0-1 vs. ypN2-3) 
• Age at first diagnosis (≤50 vs. >50 years) 
• Centrally measured Ki-67 (>15% vs. ≤15%) 
• Global region of participating site (Asian vs. non-Asian) 
• Risk status (CPS-EG Score ≥3 vs. CPS-EG Score = 2 and ypN+). 

Due to the prognostic impact of the randomization criterion risk status, randomization to the stratum CPS-
EG score =2 and ypN+ was limited to 50% of the patients. 
Palbociclib/placebo was given for thirteen 28-day cycles or until diagnosis of invasive local, regional or 
distant recurrence, diagnosis of secondary malignancy, unacceptable toxicity, or withdrawal of consent of 
the patient or study termination by the Sponsor, whichever occurred first. 
Patients in both arms should receive standard endocrine treatment for at least 5 years. 
The end of the study was defined with evaluation of the primary objective. Survival and relapse assessments 
will continue post study. 
The International Steering Committee (ISC) and the Independent Data Monitoring Committee (IDMC) 
reviewed and monitored the conduct of the study. 
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The original study protocol was amended several times. Substantial changes were as follows: 

• Protocol B (Version 7, 12-Jun-2014): Editorial Amendment to update the protocol version B, with 
the administrative letters 1-4 (DIL) into the protocol, update of Appendix 10 (Declaration of 
Helsinki) 

• Protocol C (Version 8, 06-Aug-2014): Prognostic Marker Inclusion Criterion #12 with score CPS-EG, 
allowed now the use of surgical biopsy: … using local estrogen receptor status and grade assessed 
on core biopsies taken before start of neoadjuvant treatment either / or surgical biopsy. Predictive 
Marker Inclusion Criterion #5, had to be PR positive in residual tissue or with the core biopsy: … 
(≥1% ER and/or PR positive stained cells). Retreatment and dose reduction section: Increased 
clarifications to guidance was provided based on gained experience in the palbociclib program. 
Exclusion criterion #14 now allowed prior neoadjuvant treatment to allow the entry of patients 
from ADAPT and similar trials: Prior neoadjuvant treatment was acceptable. Section 6.3.3 “Human 
Pharmacokinetik Data”, Section 6.3.4 “QTc Evaluation Data, Chapter 6.3.7 “Combination with other 
endocrine agents”, and Section 6.3.8 “Long Term Toxicity Data” were updated with the most recent 
nonclinical and clinical information. The blood sample for ctDNA was increased from 10 ml to 20 ml. 
Editorial amendment to update protocol version C with administrative letter 5 (DIL), FDA-IND 
number amended. 

• Protocol D (Version 9, 09-Feb-2015): Inclusion criterion #5: Clarification for testing in case of 
bilateral breast cancer; inclusion criterion #6: Centrally testing possibility was extended to core 
biopsy; inclusion criterion #12:  Now allowed patients with a CPS-EG Score of 2, if ypN+, to 
participate; exclusion criterion #15: Proton Pump Inhibitors were no longer unallowed. Addition of 
additional stratification criteria: CPS EG score 3 vs. 2 and ypN+. Update of Section 6.3.3 “Human 
Pharmacokinetic (PK) Data; update of Section 12.5.1 “Prohibited Medication”, proton pump 
inhibitors removed; update of section 15.5 ff: Statistical Analysis due to change of inclusion 
criterion. 

• Protocol E (Version 10, 12-Apr-2016): Inclusion criterion #2: Specification for bilaterial breast cancer 
was added; inclusion criterion #5: Specification which tissue could be used for central testing was 
added; inclusion criterion #6: Specification for bilaterial breast cancer was added; inclusion criterion 
#10: Radiotherapy requirements were adjusted to standard guidelines; exclusion criterion #5: 
Specified to electrolyte disorders in general, exclusion criterion #13: Removal of endocrine 
treatment timing which was a description but not an exclusion criterion (was replaced with 
definition of radiotherapy window); exclusion criterion #16: Study entry time was specified as date 
of randomization. Endocrine treatment options were updated. Patients could now receive either 
tamoxifen or AI (letrozole, anastrozole, or exemestane). For premenopausal patients, concurrent 
LHRH agonist use was allowed. Patients could now concurrently receive bisphosphonates or rank 
ligand inhibitors, if necessary, for treatment or prevention of osteopenia or osteoporosis. Safety 
monitoring frequency was adjusted to IDMC recommendation. Ophthamologic assessment was 
removed due to new information in palbociclib IB versions. Optional samples for circulating tumor 
cells (CTC), RNAlater and fresh frozen tissue was removed. An optional ctDNA sample collection 
time-point at detection of progressive disease was added. Specification of relevant overdose 
definition and removal of notification requirement for non-relevant overdose. 

• Protocol G (Version 11, 04-May-2017) Specification of potential outcomes of the EIA (futility, 
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sample size re-estimation up to a new total number of 1250 patients, efficacy) were added to the 
statistical sections. Rationale: The adaptive design of the study allowed adjustment of the patient 
number based on outcome of the 1st EIA. New information on human PK data based on the IB 
(2017) was added. 

Number of patients (planned and analyzed): 
Planned: N=1250 (according to the results of the first EIA, in April 2017, screened: N=1708, randomized: 
N=1250, analyzed (safety analysis set): N=1244, analyzed (ITT set): N=1250. 

Diagnosis and Main Criteria for Inclusion: 
The study included patients at least 18 years of age with histologically confirmed unilateral or bilateral 
primary invasive, HR-positive, HER-normal breast cancer. Residual invasive disease post-neoadjuvant was 
identified either in the breast or as residual nodal invasion. 
CPS-EG score was to be ≥3, or score 2, if nodal status at surgery was ypN+, calculated using local ER and 
grade assessed on either core biopsies taken before start of neoadjuvant treatment or surgical specimen. 
Patients had to have received neoadjuvant chemotherapy of at least 16 weeks. This period had to include 
6 weeks of a taxane-containing neoadjuvant therapy (exception: in patients with progressive disease that 
occurred after at least 6 weeks of taxane-containing neoadjuvant treatment, a total treatment period of less 
than 16 weeks was also eligible). Patients had to have adequate surgical treatment including resection of all 
clinically evident disease and ipsilateral axillary lymph node dissection, and had to have completed adjuvant 
radiotherapy according to standard guidelines. 

Test Products, Dose and Mode of Administration, Batch Number: 
Investigational product in this study was palbociclib. 
Palbociclib/placebo (randomized in a 1:1 ratio) was orally administered at a dose of 125 mg once a day at 
the same day time for 21 days followed by 7 days off treatment of every 28-day cycle. A delay of up to 3 days 
due to administrative reason was acceptable. A total of thirteen 28-day cycles should be administered. 
Patients were instructed to swallow palbociclib/placebo capsules whole and not to chew them prior to 
swallowing. 
Palbociclib/placebo capsules were administered together with endocrine treatment. 
The following batch numbers for the study medication (palbociclib and placebo) were used in this study: 
13-110015, 14 001183, 15-000797, 15-005237, 16-001582, 13-110014, 15-000796, 15-005234, 16 001579, 
17-001586, 16-001578, 17-001604, 15-000795, 15-005225, 17-001235, 13 109625, 13-109624, 13-109622, 
13-110013, 14-001181, 14-001182. 

Duration of Treatment: 
Patients were treated by a total of thirteen 28-day cycles with palbociclib/placebo. 

Reference Therapy, Dose and Mode of Administration: 
Reference therapy was the placebo of palbociclib. See above for details on therapy and dose. 

Criteria for Evaluation: 
Efficacy: 
Primary efficacy objective/endpoint: 
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The primary objective of the study was to compare iDFS for palbociclib vs. placebo in patients with residual 
invasive breast cancer and high CPS-EG score - after neoadjuvant chemotherapy receiving standard adjuvant 
endocrine therapy for HR-positive/HER2-normal primary breast cancer. 
The primary endpoint iDFS was defined as the time in months between randomization and first event. The 
following events were considered as first events: ipsi- or contralateral invasive in-breast or loco- regional 
recurrence, distant recurrence, death from breast cancer, death from non-breast cancer cause, death from 
unknown cause, invasive contralateral breast cancer, second primary invasive cancer (non-breast). 
Key secondary efficacy objective/endpoint: 
The key secondary objective was to compare iDFS excluding second primary invasive non- breast cancer for 
palbociclib vs. placebo. 
The respective endpoint was defined as the time in months between randomization and first event. iDFS 
excluding second primary invasive non-breast cancer was analyzed at the time of the second interim iDFS 
analysis and at the final iDFS analysis. 
Further secondary efficacy objectives/endpoints: 
Overall survival, locoregional recurrences-free interval (LRRFI), distant disease-free survival, iDFS in patients 
with luminal-B tumors. 
Safety: 
Safety objective of the study was to assess the overall toxicity of the study treatment. 
The corresponding endpoints were: 

• Toxicity (adverse events, including predefined adverse events of special interest) were assessed 
according to the NCI-CTCAE version 4.0; laboratory parameters) 

• Treatment compliance [dose reductions, treatment delays, treatment interruptions, premature 
treatment discontinuations, relative total dose (RTD) and relative total dose intensity (RTDI)]. 

Other assessments: 
Patients reported outcomes: Quality of Life (QoL) was evaluated by General QoL questionnaire (EORTC QLQ- 
C30), breast cancer questionnaire (QLQ-BR23) module, fatigue questionnaire (EORTC QLQ FA13 Fatigue), 
mood questionnaire (GAD7), EQ-5D instrument. 
Various specific scores and markers were analyzed for their prognostic value in this study and their 
predictive information on the efficacy and/or safety of palbociclib. 

Statistical Methods: 
Primary Efficacy Analyses: 
The study had an adaptive design with two efficacy interim analyses (EIAs). The objectives of the first EIA 
were sample size re-estimation and the opportunity for early stopping of the study due to futility. Sample 
size re-estimation was planned to be performed only in one of the two interim analyses. Therefore, this 
objective was dropped in the second interim analysis and the remaining objectives were the opportunity for 
early stopping of the study due to futility or overwhelming efficacy, respectively. The decision about early 
stopping of the study due to futility or overwhelming efficacy was made on the basis of the primary efficacy 
parameter, iDFS. 
Final analysis of the primary endpoint was to be conducted when 290 events in iDFS had been observed and 
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documented in the database. The primary analysis was the comparison of survivor functions between 
treatment arms in the primary efficacy endpoint iDFS in the ITT population. The Kaplan-Meier curves of iDFS, 
Kaplan-Meier estimates of 3-, and 5-year probability of iDFS and the corresponding 95% CI were provided. 
Frequency (number and percentage) of patients with each type of iDFS event and censoring reasons were 
presented by treatment arm. Duration of follow-up in the treatment arms was summarized using the inverse 
Kaplan- Meier method, reversing the OS censoring and event indicators. Null hypothesis was: Survivor 
functions of the two treatment arms are equal; Alternative hypothesis was: Survivor functions of the two 
treatment arms are not equal. A two-sided stratified log-rank test at the overall significance level of 0.05 was 
performed. The stratification factors were: histological lymph node status at surgery (ypN 0-1 vs. ypN2-3), 
age at first diagnosis (<=50 vs. >50 yrs.), Ki-67 (>15% vs. <=15%) and risk status (CPS-EG score ≥3 vs. CPS-EG 
score = 2 and ypN+). In the primary analysis the stratification factors were used as randomized, i.e. with the 
values collected at the time of randomization. Based on the estimated treatment effect and its standard 
error from the stratified Cox proportional hazards model the weighted statistic (CHW) and the repeated 95% 
CI of the HR were derived from the CHW Interim Monitoring dashboard in EAST taking into account the 
adaptive sample size re-estimation and group-sequential nature of the design. This study was considered a 
positive study if the two-sided p-value from the weighted log-rank test based on the CHW method was 
significant at the significance level of 0.0463 at the time of the final analysis. In addition, the unweighted 
stratified log-rank test was presented to support the main analysis of the primary endpoint. The primary 
endpoint was also analyzed in the pre-specified subgroups. Time-to-event data (iDFS, iDFS excluding second 
non-breast cancers, OS, LRRFI and DDFS) were analyzed using univariate Cox-proportional hazards models to 
calculate hazard ratios for subgroups based on stratification factors. 
There was no adjustment for multiple comparisons in the analyses in subgroups. Univariate and multivariate 
Cox-proportional hazards model were used for iDFS to report hazard ratios with 95% CI and to adjust for 
covariates. Sensitivity analyses were performed to explore the robustness of the primary analysis results. 
These analyses are regarded as purely exploratory. 
Secondary Efficacy Analyses: 
Final analysis on the secondary efficacy endpoints (except for OS) were to be conducted when 290 events in 
iDFS had been observed and documented in the database. The analysis of the key secondary endpoint was 
performed to test the null hypothesis that the survivor functions of iDFS excluding second primary invasive 
non-breast cancers are the same for the two treatment arms vs. the alternative hypothesis that the survivor 
functions are different for the two treatment arms.  At the time of the final iDFS analysis an interim OS 
analysis was to be conducted. At the time of interim iDFS analyses, iDFS excluding second primary invasive 
non-breast cancers was to be hierarchically tested for significance, provided the primary endpoint, iDFS was 
statistically significant. As iDFS was not significant, iDFS excluding second primary invasive non-breast 
cancers was not statistically evaluated. At the time of final iDFS analyses, the hierarchical testing was to be 
performed in the following sequence: iDFS, iDFS excluding second primary invasive non-breast cancers and 
OS. The next level of testing was only to be provided if the prior level was significant. If a test was not 
significant, the next test was not statistically evaluated.  The Kaplan-Meier curves of the time-to-event data, 
Kaplan-Meier estimates of 3-, and 5- year probability of the time-to-event data and the corresponding 95% 
CI were provided. The time-to-event data were: iDFS excluding second non-breast cancers, OS, DDFS, iDFS 
per treatment group in patients with luminal-B tumors. LRRFI including competing risks was analyzed using 
the Fine-Gray model, both univariately (the cumulative incidence function was presented graphically per 
treatment arm with stratified Gray’s test for comparison) and multivariately to report HR for treatment and 
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to adjust for the stratification factors. Null hypothesis was: Survivor functions of the two treatment arms are 
equal; Alternative hypothesis was: Survivor functions of the two treatment arms are not equal. A two-sided 
stratified log-rank test at the overall significance level 0.05 was performed to compare time-to-event efficacy 
outcomes between treatment arms, the same stratification factors were used as for the primary endpoint. 
The secondary time-to event endpoints were analyzed in the stratified subgroups. There was no adjustment 
for multiple comparisons in the analyses in subgroups. Univariate and multivariate Cox proportional hazards 
model were used for time-to-event data to report hazard ratios with 95% CI and to adjust for the covariates. 
 
Safety analyses 
All safety analyses were performed using the evaluable subset for safety. Analyses of AEs were performed 
using any AE that occurred after first dose of study medication ignoring baseline events. The extent of study 
treatment exposure and compliance was assessed and summarized by the actual treatment received within 
the “All randomized and treated patients population”. 

SUMMARY 
Efficacy Results: 
After a median follow-up of 42.8 months, 308 confirmed iDFS events (24.6%) were documented, 152 (24.1%) 
in the palbociclib arm and 156 (25.2%) in the placebo arm. Most iDFS events were distant recurrences (227 
patients, 73.7%), invasive locoregional events were reported in 48 patients (15.6%). There was no significant 
difference between the two treatment arms [stratified hazard ratio 0.93 (95% RCI 0.74-1.17), p-value (CHW) 
0.525]. The estimated 3-year iDFS was 81.2% (77.8%-84.1%) with palbociclib and 77.7% (74.1%-80.9%) with 
placebo. No subgroup could be identified which benefitted from the addition of palbociclib to endocrine 
treatment after NACT. 
The analysis of iDFS excluding second primary invasive non-breast cancers showed a similar result [hazard 
ratio 0.93 (95% CI 0.74-1.16), p-value 0.501]. As within the hierarchical testing procedure the first p-value 
was not significant, the p-values for iDFS excluding second primary invasive non-breast cancers and for OS 
are to be considered descriptive in nature. LRRFI was not significantly different between the two arms. The 
loco-regional recurrence cumulative incidence rate at 3 years was 3.7% (2.4%-5.4%) with palbociclib and 
4.6% (3.1%-6.5%) with placebo (hazard ratio 0.83 (95% CI 0.49-1.39), p-value 0.514). The only subgroup that 
might have a benefit from palbociclib in terms of LRRFI was the group without response to NACT (stable or 
progressive disease, N=200, hazard ratio 0.20 (95%CI 0.04-0.95), p-value 0.043). DDFS was also not 
significantly different between the two arms. The estimated 3-year DDFS was 82.4% (79.1%, 85.3%) with 
palbociclib and 80.0% (76.6%, 83.1%) with placebo (hazard ratio 0.94 (95% CI 0.74-1.18), p-value 0.579). No 
subgroup could be identified which benefitted from the addition of palbociclib to endocrine treatment after 
NACT. 
At the time of final iDFS analysis, an interim analysis for OS was performed. OS was not significantly different 
between the two arms [hazard ratio 0.87 (95%CI 0.61-1.23) p-value 0.420] with no differences according to 
subgroups. The 3-year OS was 93.6% (91.3%-95.3%) with palbociclib and 90.5% (87.8%-92.6%) with placebo. 

 
Safety Results: 
All patients except one in each treatment arm reported at least one AE. At least one AE grade 3-4 was 
significantly more often reported in the palbociclib group compared to the placebo group (79.6% vs. 20.1%). 
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There was no difference between non-hematologic AEs grade 3-4 between the treatment groups (19.9% vs. 
19.0%), but there were significantly more hematologic AEs with palbociclib compared to placebo (73.1% vs. 
1.3%). The most frequent AEs with a significantly higher incidence in the palbociclib arm were neutropenia 
of any grade (95.7% vs. 23.4%) and grade 3-4 (70.0% vs. 1.0%), leukopenia of any grade (99.2% vs. 69.9%) 
and grade 3-4 (56.1% vs. 0.7%), thrombocytopenia any grade ( 56.6% vs. 16.2%), anemia any grade (73.9% 
vs. 30.3%), hypocalcaemia any grade (35.2% vs. 24.4%), fatigue any grade (66.4% vs. 51.1%), stomatitis any 
grade (27.5% vs. 8.7%), constipation any grade (22.1% vs. 13.7%), cough any grade (20.9% vs. 16.2%), and 
infection (59.9% vs. 51.1%). Arthralgia (41.2% vs. 46.8%) and hot flushes (43.8% vs. 50.9%) were less 
frequent with palbociclib than placebo.  
In total, 129 serious adverse events (SAEs) were reported (palbociclib: 64 SAEs, placebo: 65 SAEs). Most 
frequently affected system organ classes (SOCs) were infections and infestations (44 SAEs), injury, poisoning 
and procedural complications (21 SAEs), and vascular disorders (10 SAEs). SAEs were reported in 113 (9.1%) 
patients, with no difference between the palbociclib arm (9.3%) and the placebo arm (8.8%); 8 SAEs were 
fatal, 2 in the palbociclib arm and 6 in the placebo arm, 2 (leukemia and hepatorenal failure) in the placebo 
arm were considered related to study drug, 1 (lung embolism) in the palbociclib arm considered related to 
endocrine treatment. 
 

Table 36: Serious adverse events by system organ class and preferred term (preferred 
terms are listed if they occurred more than once) (safety population) 

 Palbociclib 
N=633 

Placebo 
N=611 

Overall 
N=1244 

System organ class 
 Preferred term 

No. of SAEs No. of SAEs No. of SAEs 

Total number of SAEs 64 65 129 

Infections and infestations 19 25 44 
 Cellulitis 4 5 9 
 Erysipelas 3 1 4 
 Influenza 3 1 4 
 Postoperative wound infection 0 3 3 
 Wound infection 1 2 3 
 Infection 1 1 2 
 Neutropenic sepsis 2 0 2 
 Pharyngitis 2 0 2 
Injury, poisoning and procedural complications 11 10 21 
 Overdose 7 3 10 
 Fracture 2 2 4 
 Seroma 2 0 2 
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Vascular disorders 6 4 10 
 Pulmonary embolism 2 1 3 
 Thrombosis 0 2 2 

General disorders and administration site conditions 3 4 7 
 Impaired healing 1 1 2 

Nervous system disorders 1 5 6 
 Headache 1 1 2 

Blood and the lymphatic system disorders 5 0 5 

 Febrile neutropenia 2 0 2 
 Neutropenia 2 0 2 

Musculoskeletal, connective tissue and bone disorders 3 2 5 

Neoplasms benign and malignant (including cysts and polyps) 1 4 5 

Gastrointestinal disorders 3 1 4 

Reproductive system and breast disorders 2 2 4 

Respiratory, thoracic and mediastinal disorders 2 2 4 

Hepato-biliary disorders 0 3 3 

Psychiatric disorders 1 2 3 

Renal and urinary disorders 3 0 3 

Cardiac disorders 2 0 2 

Eye disorders 1 0 1 

Ear and labyrinth disorders 1 0 1 

Surgical and medical procedures 0 1 1 
Source: PT-Table 14-66 

 
Overall, 219 (17.5%) patients discontinued study treatment and 64 (5.1%) discontinued endocrine treatment 
prematurely. 301 patients (47.6%) in the palbociclib arm compared to 11 patients (1.8%) in the placebo arm 
had at least one dose-reduction (p<0.001). In the last cycle, 256 patients (49.7%) still received 125mg 
palbociclib, but 512 (98.5%) received full dose in the placebo arm. 13 cycles were completed by 80.5% vs. 
84.5% with palbociclib and placebo, respectively. The median duration of therapy was 52.9 weeks with 
palbociclib and 52.0 weeks with placebo (p<0.001). The relative total dose intensity (RTDI) was significantly 
lower with palbociclib (82.1% vs. 98.9%, p<0.001). 
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CONCLUSIONS: 
In conclusion, the PENELOPEB trial did not demonstrate that the addition of one year palbociclib to standard 
adjuvant endocrine treatment improves iDFS in patients at high risk of relapse after neoadjuvant 
chemotherapy defined by the CPS-EG score. Postneoadjuvant patients were also enrolled in two large 
adjuvant studies (PALLAS and monarchE trials), but without further defining the risk status. In contrast to the 
PALLAS trial, the monarchE study showed an improvement in iDFS by adding abemaciclib to endocrine 
treatment after a median follow-up of 14 months.  
The subgroup analysis also revealed a clear benefit at this early time point for the patients who received 
neoadjuvant chemotherapy.  
Further research is warranted by pooling the data from this specific population enrolled in PENELOPEB with 
other trials to determine whether this group has a sustained long-term reduction of relapse from a CDK4/6 
inhibitor and to characterize this population by molecular markers. This will take some time, as the follow-up 
from these trials is either too short or recruitment is still ongoing. 
Date of the Report: 
28-Apr-2021 
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