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1. Study team 

METREX 
Beata Asankowicz-Bargiel, Specjalistyczna Poradnia Pulmonologiczna, Ostrow Wielkopolski, 
Poland; Michel Aubier, Centre D'Investigation Clinique, Hôpital Bichat Claude Bernard, Paris, 
France; Stefano Baglioni, Azienda Ospedaliera di Perugia - Ospedale S. Maria della 
Misericordia, Perugia, Italy; Anup Banerjee, Clinical Research of Gastonia, Gastonia, NC, USA; 
Melissa Baraket, Liverpool Hospital, Liverpool, Australia; Philip Bardin, Department of 
Respiratory & Sleep Medicine, Monash Medical Centre, Victoria, Australia; Vaclava Bartu, 
Medicon, a.s. Plicni- pneumonologicka ambulance, Praha, Czech Republic; Francois 
Beaucage, Hopital du Sacre Coeur de Montreal, Montreal, QC, Canada; Leif Bjermer, Skånes 
Universitetssjukhus Lund, Lund-OCH Allergiforskning, Forskningsenheten, Skånes 
Universitetssjukhus Lund, Lund, Sweden; Arnaud Bourdin, Service des Maladies 
Respiratoires, CHRU de Montpellier – Hôpita Arnaud de Villeneuve, Montpellier, France; 
Peter Bremner, Western Respiratory Trial Specialists, St. John of God Medical Clinic, Western 
Australia, Australia; Ravi Chandran, Hope Clinical Research, Seneca, SC, USA; Pascal Chanez, 
Bureau de Recherche Clinique, Service de Pneumologie, CHU de Marseille - Hôpital Nord, 
Marseille, France; Kenneth Chapman, Inspiration Research Limited, Toronto, ON, Canada; 
Alfredo Chetta, Azienda Ospedaliero-Universitaria di Parma, Parma, Italy; Andrea Alicia Colli-
Dominguez, Oaxaca Site Management Organization, SC, Oaxaca, Mexico; Jean-Louis Corhay, 
Domaine Universitaire du Sart Tilman, Centre Hospitalier Universitaire de Liège, Liège, 
Belgium; Louis-Jean Couderc, Service de Pneumologie, Hôpital Foch, Suresnes, France; 
Francis Couturaud, Departement de Medecine Interne et de Pneumologie, CHU de Brest - 
Hôpital de la Cavale Blanche, Brest, France; Barbro Dahlén, Karolinska Universitetssjukhuset 
Huddinge, Stockholm, Sweden; Maria D'Amato, Ospedale Monaldi, UOC 1° Pneumotisiologia 
Università Federico II, Azienda Ospedaliera dei Colli "Monaldi-Cotugno-CTO", Campania, 
Italy; Huw Davies, Department of Respiratory Medicine, Repatriation General Hospital, South 
Australia, Australia; José Luis De la Cruz Ríos, Hospital Regional Universitario de Malaga, 
Malaga, Spain; Luis De Teresa Parreño, Instituto de Ciencias Médicas, Alicante, Spain; Gilles 
Devouassoux, Service de Pneumologie - Asthmologie, Hôpital de la Croix Rousse, Lyon, 
France; Anil Dhar, Dr. Anil Dhar Private Practice, ON, Canada; David Erb, Gaffney 
Pharmaceutical Research, Gaffney, SC, USA; Rolando Estrella Viladegut, Clinica San Bernardo, 
Lima, Peru; Olga Fedorova, Siberian State Medical University, Russian Federation, Tomsk, 
Russian Federation; Gregory Feldman, South Carolina Pharmaceutical Research, 
Spartanburg, SC, USA; José Angel Garza-Ruiz, IMED Internal Medicine Clin Trial, Monterrey, 
Mexico; Alfredo Gazca-Aguilar, Biomedical Research G&L, Jalisco, Mexico; Mikhail Goldin, 
Ryazan Regional Clinical Hospital, Ryazan, Russian Federation; Rafael Golpe Gómez, Hospital 
Lucus Augusti, Lugo, Spain; Alfredo Guerreros, Clínica Internacional,Avenida, Lima, Peru; 
Sergio Harari, Unità Operativa di Pneumologia, Ospedale San Giuseppe, Milano, Italy; Dante 
Daniel Hernández-Colín, Instituto Jalisciense de Investigación Clínica, Jalisco, Mexico; 
Stanislav Holub, Plicni stredisko Teplice, Teplice, Czech Republic ; Lawrence Homik, 
Concordia Hospital, Winnipeg, MB, Canada; Pierre-Alain Houle, Centre International de 
Couchage Maurice Inc., QC, Canada; Carlos Iberico, Instituto Peruano de Investigación de 
Ciencias Médicas, Lima, Peru; Galina Ignatova, City Clinical Hospital #4, Chelyabinsk, Russian 
Federation; Yulia Ilkovich, LLC Alliance Biomedical - Russian Group, St. Petersburg, Russian 
Federation; Wim Janssens, Pneumologie, UZ Leuven - Campus Gasthuisberg, Leuven, 
Belgium; Rain Jogi, Tartu University Hospital, Lung Clinic, Tartu, Estonia; Marianna Kakoura, 
Respiratory Department, Papageorgiou General Hospital, Thessaloniki, Greece; Kamil Klenha, 
Nemocnice Tabor, a.s. Klinika Oddeleni TRN, Tabor, Czech Republic; Konstantinos Kallergis, 
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Respiratory Clinic, General Hospital of Rethymnon, Crete, Greece; Grzegorz Kania, Centruim 
Medyczne Ogrodowsa, Skierniewice, Poland; Thomas Karlsson, Postgården Legesenter, 
Kløfta, Norway; Edward Kerwin, Clinical Research Institute of Southern Oregon, Medford, 
OR, USA; Ryan Klein, Southern California Clinical Trials, Newport Beach, CA, USA; Andras 
Koser, Palmetto Medical Research Associates, Easley, SC, USA; Nikolaos Koulouris, University 
Pulmonary Clinic, General Hospital of Chest Diseases of Athens "Sotiria", Athens, Greece; 
Eve-Mai Kuulpak, Internal Medicine Department I, East-Tallinn Central Hospital, Tallinn, 
Estonia; David Langton, Thoracic Medicine, Frankston Hospital, Victoria, Australia; Mitchell 
Lee, PMG Research of Wilmington, LLC, Wilmington, NC, USA; Richard Leigh, Health 
Research Innovation Centre, University of Calgary, Calgary, AB, Canada; Njira Lugogo, 
Asthma Allergy and Airway Center, Duke University, Durham, NC, USA; Francois Maltais, 
Institute Universitaire de Cardiologie et de Pneumologie de Quebec, Centre de Pneumologie, 
QC, Canada; Abbas Mansour, Easley Clinical Research, Easley, SC, USA; Norma Martínez-
Jiménez, Magdalena de las Salinas, Hospital Angeles Lindavista, Ciudad de Mexico, Mexico; 
Jean-Benoît Martinot, Practice Dr. Jean-Benoit Martinot, Erpent, Belgium; Alberto Matsuno 
Fuchigami, Clínica San Pablo, Lima, Peru; Lyle Melenka, Synergy Respiratory Care, Sherwood 
Park, AB, Canada; Ramón Mendoza Del Pino, Clínica San Gabriel, Lima, Peru; Carlo Mereu, 
S.C. Pneumologia, Ospedale S. Corona, Liguria, Italy; Marek Mital, NZOZ Duzy Medyk, Elblag, 
Warminsko-Mazurskie, Poland; Robert Mroz, Centrum Medycyny Oddechowej  Mróz, 
Bialystok, Poland; Pille Mukk, Pulmonology Policlinics, North Estonia Regional Hospital, 
Tallinn, Estonia; Vincent Ninane, CHU Saint-Pierre, Brussels, Belgium; Cecilia Nocent, Service 
des Maladies Respiratoires, CH de la Côte Basque - Le Site de Saint-Léon, Bayonne, France; 
Vladimir Nosov, Endocrinology and Diabetology Department, Nizhniy Novgorod Region 
Clinical Hospital, Nizhniy Novgorod, Russian Federation; Torbjørn Øien, Hallset Legesenter, 
Trondheim, Norway; Victoria del Carmen Padilla Rios, Rendimento Fisico de Jalisco, S.A. de 
C.V., Jalisco, Mexico; Pierluigi Paggiaro, Dipartimento Cardiotoracito, SAVD Fisiopatologia 
Respiratoria Universitaria, Azienda Ospedaliero-Universitaria Pisana, Presidio di Cisanello, 
Toscana, Italy; Shamil Palyutin, State Clinical Hospital for Emergency Care n.a. N.V. Solovyov, 
Yaroslavl, Russian Federation; Spyridon Papiris, B' University Pulmonary Department, 
University General Hospital "ATTIKON", Athens, Greece; Bonavuth Pek, Clinique de 
Pneumologie et du Sommeil Lanaudière, St-Charles-Borromée, QC, Canada; Martin Phillips, 
Sir Charles Gairdner Hospital, Lung Institute of Western Australia, Western Australia, 
Australia; Thierry Pieters, Pharmacie, Cliniques Universitaires Saint-Luc, Brussels, Belgium; 
Christophe Pison, Pôle Cardiovasculaire et Thoracique - Pneumologie, CHU de Grenoble - 
Hôpital Michallon, Grenoble, France; Claude Poirier, Hotel-Dieu du CHUM, Montreal, QC, 
Canada; Elena Polkanova, Center of Professional Pathology, Saint-Petersburg, Russian 
Federation; Renato Prediletto, Istituto di Fisiologia Clinica, CNR/Fondazione Toscana 
Gabriele Monasterio per la Ricerca Medica e di Sanità Pubblica, Toscana, Italy; Kaiu Prikk, 
Medicum Ltd., Tallinn, Estonia; Krishna Pudi, Upstate Pharmaceutical Research, Greenville, 
SC, USA; Grazyna Pulka, Grazyna Pulka Specjalistyczny Osrodek All-Med, Krakow, Poland; 
Alicia Ramírez-Rivera, Unidad de Investigación Clínica en Medicina S.C., Nuevo León, 
Monterrey, Mexico; Alejandra Ramirez-Venegas, Centro Respiratorio de México, Mexico 
Distrito Federal, Mexico; David Ramos Barbon, Hospital Santa Creu i Sant Pau, Barcelona, 
Spain; Emory Robinette, Pulmonary Research of Abingdon, LLC, Abingdon, VA, USA; Jose 
Saenz-Gallegos, Hospital y Clinica OCA SA - Monterrey International Research Center, Nuevo 
León, Mexico; Danilo Salazar, Hospital Nacional Cayetano Heredia, Lima, Peru; Salud Santos 
Pérez, Hospital Universitario de Bellvitge, L'Hospitalet de Llobregat, Barcelona, Spain; Jaume 
Sauleda Roig, Hospital Universitario Son Espases, Palma de Mallorca, Spain; Paul Scanlon, 
Pulmonary & Critical Care Medicine, Mayo Clinic, Rochester, MN, USA; Frank Sciurba, 
University of Pittsburgh, Pittsburgh, PA, USA; Amit Shah, Piedmont Research Partners, Indian 
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Land, SC, USA; Olga Shangina, City Clinical Hospital #3, Kemerovo, Russian Federation; 
Natalia Shaporova, City Consultative Diagnostic Center #1, Saint-Petersburg, Russian 
Federation; Barry Sigal, Southeastern Research Center, LLC, Winston-Salem, NC, USA; 
Thomas Siler, Midwest Chest Consultants, PC, St. Charles, MO, USA; Frederick Simpson, The 
Esplanade, Cairns Hospital, Queensland, Australia; Gwen Skloot, Icahn School of Medicine at 
Mount Sinai, New York, NY, USA; Néstor Soler Porcar, Hospital Clinic de Barcelona, Servei de 
Pneumologia, Barcelona, Spain; Selwyn Spangenthal, American Health Research, Charlotte, 
NC, USA; Eric St-Amour, Q&T Research Outaouais Inc., Gatineau, QC, Canada; Elena 
Starovoytova, Siberian State Medical University, Tomsk, Russian Federation; Sever 
Surdulescu, Clinical Research of Lake Norman, Huntersville, NC, USA; Pablo Antonio 
Tokumoto Kishaba, Hospital Central de la Fuerza Aerea del Peru, Lima, Peru; Leif Traasdahl, 
Fredensborgklinikken AS, Bodø, Norway; Stavros Trifon, Exohi, Asvestohori, A' Respiratory 
Clinic, "G. Papanikolaou" General Hospital of Thessaloniki, Thessaloniki, Greece; Theodoros 
Vassilakopoulos, 1st Intensive Care Unit/Pulmonary Unit, General Hospital of Athens 
"Evaggelismos", Athens, Greece; Serge Verdier, Hospital Center of Perpignan, Pneumology 
Centre, Cabinet Médical, CM66000 Verdier, Perpignan, France; Wim Verhaeghe, AZ Sint-Jan 
Brugge - Oostende AV - Campus Henri Serruys, Oostende, Belgium; Andrea Vianello, Unità 
Operativa di Fisiopatologia Respiratoria, Azienda Ospedaliera di Padova, Veneto, Italy; Cesar 
Villarán, Clínica Ricardo Palma, Lima, Peru; Thomas Yunger, Midwest Pulmonary and Sleep 
Research, Dayton, OH, USA; Konstantinos Zarogoulidis, Exohi, Asvestohoriou, University 
Pulmonary Clinic, "G. Papanikolaou" General Hospital of Thessaloniki, Thessaloniki, Greece; 
Vladimir Zindr, Plicni ambulance Pneumo Karlovy Vary, Vary, Czech Republic.  
 

METREO 
Roger Abrahams, Morgantown Pulmonary Clinical Research, Morgantown, WV, USA; 
Hironobu Anan, Sone Hospital, Oita, Japan; Samir Arora, Aventiv Research Inc., Columbus, 
OH, USA; Ktut Arya, Maroubra Medical Centre, Australian Clinical Research Network, New 
South Wales, Maroubra, Australia; Ryo Atsuta, Juntendo Tokyo Koto Geriatric Medical 
Center, Tokyo, Japan; Vibeke Backer, Department of Respiratory Medicine, Bispebjerg 
Universitets Hospital, Copenhagen NV, Denmark; Mona Bafadhel, Oxford Centre for 
Respiratory Medicine, Oxford, UK; Sabine Ballenberger, Institut fuer klinische Forschung 
GmbH, Hessen, Neu-Isenburg, Germany; Anup Banerjee, Clinical Research of Gastonia, 
Gastonia, NC, USA; Cornelia Barbu, Spitalul Judetean de Urgenta Pitesti, Pitesti, Romania; 
Ekkehard Beck, Institute fuer Gesundheitsfoerderung GmbH, Ruedersdorf, Brandenburg, 
Germany; María Guacolda Benavides, Hospital Militar de Santiago, Región Metro De 
Santiago, Santiago, Chile; Viktor Blazhko, City Clinical Hospital #13, Kharkiv, Ukraine; Peter 
Bremner, St John of God Medical Clinic, Western Australia, Murdoch, Australia; Mariëlle 
E.A.C. Broeders, Jeroen Bosch Ziekenhuis, Den Bosch, The Netherlands; John Burk, Texas 
Pulmonary and Critical Care Consultants, Fort Worth, TX, USA; Claudia Cartagena, Hospital 
Carlos Van Buren, Valparaíso, Valparaiso, Chile; Margaret Chang, Riverside Clinical Research, 
Edgewater, FL, USA; Kenneth Chapman, Inspiration Research Limited, Toronto, ON, Canada; 
Anoop Chauhan, Queen Alexandra Hospital, Hampshire, Portsmouth, UK; Shih-Lung Cheng, 
Far-Eastern Memorial Hospital, Taipei, Taiwan; Kenneth Chinsky, Square 1 Clinical Research, 
Erie, PA, USA; You-Sook Cho, Asan Medical Center, Seoul, Republic of Korea; Byoung Whui 
Choi, Chung-Ang University Hospital, Seoul, Republic of Korea; Geoffrey Chupp, Yale 
University School of Medicine, New Haven, CT, USA; Mihaela Cirstoniu, Spitalului Clinic de 
Pneumoftiziologie “Leon Daniello” Cluj, cluj napoca, Romania; Jonathan Condit, American 
Health Network of Indiana LLC, Muncie, IN, USA; Henry Covelli, H. C. Research LLC, Coeur 
D'Alene, ID, USA; Timothy Craig, Penn State Hershey Medical Center, Hershey, PA, USA; 
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Gerard Criner, Temple University Hospital, Philadelphia, PA, USA; Humberto Cruz, Florida 
Institute for Clinical Research LLC, Orlando, FL, USA; Ricardo del Olmo Sansone, CIDEA, 
Ciudad Autónoma de Buenos Aires, Argentina; Morgan Delaney, George Washington 
University Medical Center, Washington, DC, USA; Michael Denenberg, Clinical Research of 
Rock Hill, Rock Hill, SC, USA; Anil Dhar, Dr. Anil Dhar Private Practice, Windsor, ON, Canada; 
Remco S. Djamin, Amphia Ziekenhuis, Breda, The Netherlands; Jorge Draghi, Hospital 
Regional Español Bahía Blanca, Buenos Aires, Bahía Blanca, Argentina; Jorge Draghi, Hospital 
Regional Español Bahía Blanca, Buenos Aires, Bahía Blanca, Argentina; Oleksandr Dziublyk, 
Institute of Phthisiatry and Pulmonology, Kyiv, Ukraine; Ryosuke Eda, Kurashiki Municipal 
Kojima Hospital, Okayama, Japan; Martin Ehlers, CRR Clinical Respiratory Research, 
Hamburg, Hamburg, Germany; Pedro Elías, INSARES, Mendoza, Mendoza, Argentina; David 
Erb, Gaffney Pharmaceutical Research, Gaffney, SC, USA; Moritz Erlinger, Praxis Dr. med. 
Rudolf Erlinger, Baden-Wuerttemberg, Stuttgart, Germany; Emeka Eziri, Gastonia 
Pharmaceutical Research, Gastonia, NC, USA; Rosa Maria Feijoo, CIMER, Región Metro De 
Santiago, Santiago, Chile; Murdo Ferguson, Colchester Research Group, Truro, NS, Canada; 
Marcelo Fernández, Sala Alberto Mignaburu, Berazategui, Argentina; Frits M.E. Franssen, 
CIRO Horn, Horn, The Netherlands; Nobukazu Fujimoto, Okayama Rosai Hospital, Okayama, 
Japan; Koji Fukuda, Hirakata Kohsai Hospital, Osaka, Japan; Jonathan Fuld, Cambridge 
University Hospital, Cambridge, UK; Gabriel García, Cenasma, Buenos Aires, La Plata, 
Argentina; Volodymyr Gavrysyuk, Institute of Phthisiatry and Pulmonology, Kiev, Ukraine; 
Christian Gessner, POIS Leipzig GbR, Sachsen, Leipzig, Germany; Glenn Giessel, Pulmonary 
Associates of Richmond, Inc., Richmond, VA, USA; Michael Godschalk, McGuire VA Medical 
Center, Richmond, VA, USA; Alexander Golubov, INSPIRO, s.r.o., Humenne, Slovakia; Martijn 
Goosens, Gelre Ziekenhuis Zutphen, Zutphen, The Netherlands; Ludovit Gremen, PNEUMO-
ONKO, s.r.o., Sala, Slovakia; James Hansbrough, Graves Gilbert Clinic, Bowling Green, KY, 
USA; Osamu Hataji, Matsusaka City Hospital, Mie, Japan; Steve Herndon, Clinical Research of 
Charleston, Mt. Pleasant, SC, USA; Kenji Higuchi, Higuchi Respiratory Clinic, Shizuoka, Japan; 
John Hill, Avail Clinical Research LLC, DeLand, FL, USA; Martin Hoffmann, Pneumologicum im 
Suedstadtforum, Niedersachsen, Hannover, Germany; Hudman Hoo, Coastal Pulmonary and 
Critical Care PLC, St. Petersburg, FL, USA; Slavomir Hrebenar, Plucna ambulancia Hrebenar, 
s.r.o., Spisska Nova Ves, Slovakia; Wu-Huei Hsu, China Medical University Hospital, Taichung, 
Taiwan; Rodney Hughes, Northern General Hospital, Sheffield, UK; Yong Il Hwang, Hallym 
University Sacred Heart Hospital, Anyang-Si Gyeonggi-do, Republic of Korea; Liudmyla 
Iashyna, Institute of Phthisiatry and Pulmonology, Kyiv, Ukraine; Gabriele Illies, Sachsen-
Anhalt, Magdeburg, Germany; Shiro Imokawa, Iwata City Hospital, Shizuoka, Japan; 
Yoshikazu Inoue, National Hospital Organization Kinki-Chuo Chest Medical Center, Osaka, 
Japan; Nobuhisa Ishikawa, Hiroshima Prefectural Hospital, Hiroshima, Japan; Tamotsu 
Ishizuka, University of Fukui Hospital, Fukui, Japan; Takeshi Isobe, Shimane University 
Hospital, Shimane, Japan; Thomas Kaelin, Jr., Lowcountry Lung & Critical Care, P.A., 
Charleston, SC, USA; Youichi Karimata, Karimata Internal Diseases Clinic, Okinawa, Japan; 
Ryoichi Kato, National Hospital Organization Tokyo Medical Center, Tokyo, Japan; Denisa 
Kavkova, Poliklinika ADUS, Poprad, Slovakia; Yasutaka Kawai, Oji General Hospital, Hokkaido, 
Japan; Claus Keller, Praxis Dr. med. Claus Keller, Hessen, Frankfurt, Germany; Maarten van 
den Berge, University of Groningen and UMC Groningen, Groningen, The Netherlands; 
Eduard Khodosh, City Clinical Hospital #13, Kharkiv, Ukraine; Patrick Killorn, Burlington Lung 
Clinic, Burlington, ON, Canada; Mi-Kyeong Kim, Chungbuk National University Hospital, 
Cheongju, Chungcheongbuk-do, Republic of Korea; Arihiro Kiyosue, Tokyo-Eki Center-
building Clinic, Tokyo, Japan; Ryan Klein, Huntington Beach Internal Medicine Group, Inc., 
Newport Beach, CA, USA; Stephanie Korn, Johannes-Gutenberg-Universitaet Mainz, 
Rheinland-Pfalz, Mainz, Germany; Oliver Kornmann, IKF Pneumologie GmbH & Co. KG, 
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Hessen, Frankfurt, Germany; Han-Pin Kuo, Chang Gung Memorial Hospital-Linkou, Tau-Yuan 
County, Taiwan; Kwan-Ho Lee, Yeungnam University Medical Center, Daegu, Republic of 
Korea; Sang Haak Lee, Catholic University of Korea - St.Paul's Hospital, Seoul, Republic of 
Korea; Soo-Keol Lee, Dong-A University Medical Center, Busan, Republic of Korea; Yong Chul 
Lee, Chonbuk National University Hospital, Jeonju-si, Republic of Korea Anneliese Linnhoff, 
Praxis Dr. med. Anneliese Linnhoff, Berlin, Berlin, Germany; Andrea Ludwig-Sengpiel, KLB 
Gesundheitsforschung Luebeck GmbH, Schleswig-Holstein, Luebeck, Germany; Hubertus D. 
(Bart) Luijk, UMC Utrecht, Utrecht, The Netherlands; Mihaela Malis, SC Impatiens SRL, 
Codlea, Romania; Milena Man, Spitalul Clinic de Pneumoftiziologie "Leon Daniello", Cluj-
Napoca, Romania; Abbas Mansour, Easley Clinical Research, Easley, SC, USA; Nathaniel 
Marchetti, Oaks Corporate Center, Temple Health Oaks, Oaks, PA, USA; Cristina Marginean, 
Spitalul Clinic Judetean de Urgenta Craiova, Craiova, Romania; Matthew Masoli, Derriford 
Hospital, Plymouth, UK; Hirotoshi Matsui, National Hospital Organization Tokyo Hospital, 
Tokyo, Japan; Michael McGuire, Lovelace Scientific Resources, Inc., Albuquerque, NM, USA; 
Christian F. Melissant, Locatie Hoofddorp, Spaarne Ziekenhuis, Hoofddorp, The Netherlands; 
Miriam Michalickova, Ambulancia pneumologie a ftizeologie, Vrable, Slovakia; Traian 
Mihaescu, Clinica de Pneumoftiziologie, Iasi, Romania; Stefan Mihaicuta, Spitalul Clinic de 
Boli Infectioase si Pneumoftiziologie "Dr Victor Babes", Timisoara, Romania; Hiroshi Miki, 
Sendai Medical Center, Miyagi, Japan; Thomas Minor, Innovative Clinical Research, 
Broomfield, CO, USA; Miranda Sáez, Hospital Clínico Metropolitano La Florida Dra. Eloísa 
Díaz Insunza, Región Metro De Santiago, Santiago, Chile; Takehide Mitogawa, Onomichi 
Municipal Hospital, Hiroshima, Japan; Alicia Molina, Centro Medico Dharma, Mendoza, 
Mendoza, Argentina; Valeriy Molodtsov, City Clinical Hospital №1, Mykolayiv, Ukraine; 
Melvin Morganroth, The Oregon Clinic, Portland, OR, USA; Harald Mueller-Pawlowski, MECS 
Mommsenstrasse 2a GmbH, Berlin, Berlin, Germany; Hiroyuki Nakamura, Sakaide City 
Hospital, Kagawa, Japan; Roxana Nemes, Institutul De Pneumoftiziologie Marius Nasta, 
Bucharest, Romania; Rachel Nisbet, Duluth Biomedical Research, Duluth, GA, USA; Naoki 
Nishimura, St. Luke's International Hospital, Tokyo, Japan; Hiroyuki Ohbayashi, Tohno Chuo 
Clinic, Gifu, Japan; Anders Ottesen, Aarhus Universitetshospital, Aarhus C, Denmark; Choon-
Sik Park, Soon Chun Hyang University Hospital Bucheon, Bucheon City, Gyenggi-do, Republic 
of Korea; Jung-Won Park, Severance Hospital, Yonsei University, College of Medicine, Seoul, 
Republic of Korea; Myung Jae Park, Kyung Hee University Medical Center, Seoul, Republic of 
Korea; Amit Patel, Integrated Research Group, Riverside, CA, USA; Bonavuth Pek, Clinique de 
pneumologie et du sommeil Lanaudière, St-Charles-Borromée, QC, Canada; Diahn-Warng 
Perng, Taipei Veterans General Hospital, Taipei, Taiwan; Tetyana Pertseva, City Clinical 
Hospital # 6, Dnipropetrovsk, Ukraine; Lakshman Prasad, Bawrunga Coffs Harbour GP Super 
Clinic, New South Wales, Coffs Harbour, Australia; Nataliia Prymushko, Institute of 
Phthisiatry and Pulmonology, Kiev, Ukraine; Krishna Pudi, Upstate Pharmaceutical Research, 
Greenville, SC, USA; Aurelia Puscasu, Dacmed, Ploiesti, Romania; Agripina Rascu, Spitalul 
Clinic N. Gh. Lupu, Bucharest, Romania; Paul Sachs, Pulmonary Associates of Stamford, 
Stamford, CT, USA; Pablo Saez Scherbovsky, Consultorios medicos Dr. Isaac Scherbovsky, 
Mendoza, Mendoza, Argentina; Hironori Sagara, Showa University Hospital, Tokyo, Japan; 
Junpei Saito, Fukushima Medical University Hospital, Fukushima, Japan; Dinesh Saralaya , 
Clinical Research Facility, Bradford Royal Infirmary, Bradford, UK; Patricia Schonffeldt 
Guerrero, Schönfeldt y Guerrrero Ltda, Santiago, Chile; Frank Sciurba, University of 
Pittsburgh Medical Center, Pittsburgh, PA, USA; Michael Sebert, Polikum Friedenau MVZ 
GmbH, Berlin, Berlin, Germany; Allan Seibert, Pulmonary Associates of Mobile PC, Mobile, 
AL, USA; Heena Shah-Patel, Integrated Research of Inland, Upland, CA, USA; Yusuke Shikama, 
Showa University Fujigaoka Hospital, Kanagawa, Japan; Ah Young Shin, The Catholic 
University of Korea, Incheon St. Mary's Hospital, Incheon, Republic of Korea; Rafael Silva 
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Orellana, Hospital Regional de Talca, Región Del Maule, Talca, Chile;  Selwyn Spangenthal, 
American Health Research, Inc, Charlotte, NC, USA; Peruvemba Sriram, North Florida/South 
Georgia Veterans Health System, Gainesville, FL, USA; Mykola Stanislavchuk, Regional 
Clinical Hospital n.a. M.I. Pyrohov, Vinnytsia, Ukraine; Ronald Stegemoller, American Health 
Network, Avon, IN, USA; Sever Surdulescu, Clinical Research of Lake Norman, Huntersville, 
NC, USA; Patryk Szulakowski, Borthwick Research Centre, Level 3, Lister Hospital, Stevenage, 
UK; Tsutomu Tamada, Tohoku University Hospital, Miyagi, Japan; Christian Taube, Leids 
UMC, Leiden, The Netherlands; Lubomir Tilnak, LEKTI, s.r.o., Humenne, Slovakia; Hendrik 
Timmer, Locatie Twenteborg, Ziekenhuisgroep Twente, Almelo, The Netherlands; Ingrid 
Titlestad, Odense Universitetshospital, Odense C, Denmark; Yuji Tohda, Kinki University 
Hospital, Osaka, Japan; Alberto Tolcachier, Centro de Alergia y Enfermedades Respiratorias, 
Buenos Aires, Ciudad Autonoma de Buenos Aires, Argentina; Keisuke Tomii, Kobe City 
Medical Center General Hospital, Hyogo, Japan; Iuliana Topana, Spitalul Judetean de Urgenta 
Sf. Pantelimon Focsani, Focsani, Romania; Rodolfo Trejo, Helix Biomedics, LLC, Boynton 
Beach, FL, USA; John Trimble, Appalachian Clinical Research, Adairsville, GA, USA; Soo-Taek 
Uh, SoonChunHyang University Seoul Hospital, Seoul, Republic of Korea; Charlotte Suppli 
Ulrik, Hvidovre Hospital, Hvidovre, Denmark; Hideshi Uramoto, Kumamoto Saishunso 
National Hospital, Kumamoto, Japan; Dorin Vancea, Spitalul Clinic de boli infectioase si 
pneumoftiziologie "Dr Victor Babes", Timisoara, Romania; Sergio Vargas, Facultad de 
Medicina Universidad de Chile, Santiago, Chile; Alain Vaugeois, C.I.C. Mauricie Incorporated, 
Trois Rivieres, QC, Canada; Geeuwke J. (Michiel) de Vries, Orbis Medisch Centrum, Sittard-
Geleen, The Netherlands; Akira Watanabe, National Hospital Organization Ehime Medical 
Center, Ehime, Japan; Luis Wehbe, Ave Pulmo, Buenos Aires, Mar del Plata, Argentina; Yu-
Feng Wei, E-Da Hospital, Kaohsiung, Taiwan; Steven Weinstein, Allergy & Asthma Specialists 
Medical Group, Huntington Beach, CA, USA; James Wells, UAB Lung Health Center, 
Birmingham, AL, USA; Bram Wieskopf, North Georgia Clinical Research, Woodstock, GA, USA; 
Juergen Wurziger, ABX-CRO Advanced Pharmaceutical Services, Sachsen, Dresden, Germany; 
Masaru Yanai, Ishinomaki Red Cross Hospital, Miyagi, Japan; Anahí Yañez, Instituto InAER, 
Buenos Aires, Argentina; Suk-joong Yong, Wonju Christian Hospital, Wonju-si, Kanwon-do, 
Republic of Korea; Makoto Yoshida, National Hospital Organization Fukuoka National 
Hospital, Fukuoka, Japan. 
 

2. Author contributions 

METREX 

Conception or design: Frank C. Albers, David B. Rubin, Steven W. Yancey, Stephanie 

Schweiker Harris, Bhabita Mayer; Acquisition of data: Frank C. Sciurba, Pascal Chanez, Jean-

Benoit Martinot, Njira Lugogo, Stephanie Schweiker Harris, Bhabita Mayer; Data analysis or 

interpretation: Frank C. Sciurba, Pascal Chanez, Jean-Benoit Martinot, Njira Lugogo, Steven 

W. Yancey, Stephanie Schweiker Harris, Bhabita Mayer, Eric S. Bradford, Frank C. Albers, 

David B. Rubin. All authors were involved in development of all stages of the manuscript, 

revising it critically for important intellectual content. All authors provided final approval of 

the version submitted for publication. All authors are accountable for the accuracy and 

integrity of the work. 
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METREO 

Conception or design: Frank C. Albers, David B. Rubin, Stephanie Schweiker Harris, Steven W. 

Yancey; Acquisition of data: Ian D. Pavord, Huib A.M. Kerstjens, Stephanie Korn, Hironori 

Sagara, Gerard J. Criner, Stephanie Schweiker Harris, Bhabita Mayer; Data analysis or 

interpretation: Ian D. Pavord, Huib A.M. Kerstjens, Stephanie Korn, Hironori Sagara, Gerard J. 

Criner, David B Rubin, Stephanie Schweiker Harris, Bhabita Mayer, Frank C Albers, Eric S 

Bradford, Steven W. Yancey; All authors were involved in development of all stages of the 

manuscript, revising it critically for important intellectual content. All authors provided final 

approval of the version submitted for publication. All authors are accountable for the 

accuracy and integrity of the work. 

 

3. Countries where the study was conducted 

METREX 

Australia (n=7 investigators), Belgium (n=6 investigators), Canada (n=11 investigators), Czech 

Republic (n=4 investigators), Estonia (n=4 investigators), France (n=7 investigators), Greece 

(n=7 investigators), Italy (n=7 investigators), Mexico (n=9 investigators), Norway (n=3 

investigators), Peru (n=8 investigators), Poland (n=5 investigators), Russian Federation (n=10 

investigators), Spain (n=8 investigators), Sweden (n=2 investigators), United States of 

America (USA; n=19 investigators). 

 

METREO 

Argentina (n=10 investigators), Australia (n=3 investigators), Canada (n=6 investigators), 

Chile (n=7 investigators), Denmark (n=3 investigators), Germany (n=15 investigators), Japan 

(n=29 investigators), Republic of Korea (n=14 investigators), The Netherlands (n=10 

investigators), Romania (n=11 investigators), Slovakia (n=6 investigators), Taiwan (n=5 

investigators), Ukraine (n=9 investigators), United Kingdom (n=5 investigators), United States 

of America (USA; n=35 investigators). 
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4. Detailed inclusion and exclusion criteria (METREX and METREO) 

Inclusion criteria: 

Patients eligible for enrollment in the study met all the following criteria: 

1. Chronic obstructive pulmonary disease (COPD) diagnosis: Patients had a clinically 

documented history of COPD for ≥1 year in accordance with the definition provided by 

the American Thoracic Society/European Respiratory Society.1 

2. Severity of COPD: Patients presented with the following: 

• A measured pre- and post-salbutamol forced expiratory volume in 1 second 

(FEV1)/forced vital capacity (FVC) ratio of <0.70 at screening to confirm the diagnosis 

of COPD. 

• A measured post-salbutamol FEV1 >20% and ≤80% of predicted normal values, 

calculated using National Health and Nutrition Examination Survey (NHANES) III 

reference equations at screening.2,3 

3. History of exacerbations: A well-documented history (e.g., medical record verification) 

in the 12 months prior to screening of: 

• ≥2 moderate COPD exacerbations: Moderate is defined as the use of systemic 

glucocorticoids (intramuscular, intravenous, or oral) and/or treatment with 

antibiotics. OR 

• ≥1 severe COPD exacerbation: Severe is defined as having required hospitalization. 

• Note: At least one exacerbation must have occurred while the patient was taking 

inhaled glucocorticoids (ICS) plus long-acting β2-agonist (LABA) plus long-acting 

muscarinic antagonist (LAMA). 

• Note: Prior use of antibiotics alone did not qualify as a moderate exacerbation 

unless the use was specifically for the treatment of worsening symptoms of COPD. 

4. Concomitant COPD therapy: A well-documented requirement for optimized standard of 

care background therapy that included ICS plus two additional COPD medications (i.e., 

triple therapy) for the 12 months prior to screening and, prior to screening, minimum of 

3 months of use of: 

• ICS at a dose ≥500 µg/day fluticasone propionate dose equivalent, plus LABA and 

LAMA, and 
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• For patients who were not continually maintained on ICS plus LABA plus LAMA 

for the entire 12 months prior to screening, use of following was allowed (but 

not in the 3 months immediately prior to screening): 

o ICS at a dose ≥500 mcg/day fluticasone propionate dose equivalent plus 

LABA or LAMA, and 

o Use of at least one other class of COPD medication suggested by the 

2013 Global Initiative for Chronic Obstructive Lung Disease (GOLD) 

guidelines for patients who are prone to exacerbation (i.e., 

phosphodiesterase-4-inhibitors, methylxanthines, or a combination of 

short-acting β2-agonist and short-acting muscarinic antagonist). 

• Note: Patients must be willing to stay on their standard of care COPD medication 

for the duration of the study. 

5. Informed consent: Patients were able to give written informed consent prior to 

participation in the study, which included the ability to comply with the requirements 

and restrictions listed in the consent form. Patients were able to read, comprehend, and 

write at a level sufficient to complete study-related materials. 

6. Gender: Male or eligible female. 

• To be eligible for entry into the study, females of childbearing potential committed 

to consistent and correct use of an acceptable method of birth control from the time 

of consent, for the duration of the trial, and for 4 months after last study drug 

administration. 

7. Age: ≥40 years of age at screening. 

8. Smoking status: Patients with confirmed COPD were eligible to participate independent 

of their smoking status and smoking history (i.e., current smokers, never smokers, or ex-

smokers were enrolled into the study). Note: Pipe and/or cigar use cannot be used to 

calculate pack-year history. 

9. French patients: In France, patients were eligible for inclusion in this study only when 

either affiliated to or a beneficiary of a social security category. 
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Exclusion criteria 

Patients meeting any of the following criteria were not enrolled in the study: 

1. Asthma: 

• Current and former smokers: Patients with a current diagnosis of asthma (those 

with a prior history were eligible if they met the inclusion criteria for a current 

diagnosis of COPD). 

• Never smokers: Patients with any history of asthma. 

2. Other respiratory disorders: The investigator judged that COPD was the primary 

diagnosis accounting for the clinical manifestations of the lung disease. Patients with α1-

antitrypsin deficiency as the underlying cause of COPD were excluded. Also excluded 

were patients with active tuberculosis, lung cancer, bronchiectasis, sarcoidosis, lung 

fibrosis, primary pulmonary hypertension, interstitial lung diseases, or other active 

pulmonary diseases. Patients were also excluded if maintenance use of bi-level positive 

airway pressure was required for the treatment of respiratory disorder. 

3. COPD stability: Patients with pneumonia, exacerbation, or lower respiratory infection 

within the 4 weeks prior to screening were not eligible. 

4. Lung resection: Patients with lung volume reduction surgery within the 12 months prior 

to screening were not eligible. 

5. Pulmonary rehabilitation program: Participation in the acute phase of a pulmonary 

rehabilitation program within 4 weeks prior to screening. Patients who were in the 

maintenance phase of a pulmonary rehabilitation program were not excluded. 

6. Oxygen: Patients receiving treatment with oxygen more than 4.0 L/min. While breathing 

supplemental oxygen, patients demonstrated an oxyhemoglobin saturation ≤89%. 

7. 12-lead electrocardiogram (ECG) finding: An abnormal and significant ECG finding from 

the 12-lead ECG conducted at screening if considered to be clinically significant by the 

investigator. 12-lead ECGs were over-read by a centralized independent cardiologist to 

assist in consistent evaluation of patient eligibility. Results from the 12-lead ECG over-

read were received prior to assessing eligibility at Visit 2. 

8. Unstable or life-threatening cardiac disease: Patients with any of the following were 

excluded: 

• Myocardial infarction or unstable angina in the last 6 months. 

• Unstable or life-threatening cardiac arrhythmia requiring intervention in the last 3 

months. 
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• New York Heart Association (NYHA) Class IV heart failure. 

9. Other diseases/abnormalities: Patients with (historical or) current evidence of clinically 

significant, neurological, psychiatric, renal, hepatic, immunological, endocrine (including 

uncontrolled diabetes or thyroid disease) or hematological abnormalities that are 

uncontrolled. Significant is defined as any disease that, in the opinion of the investigator, 

would put the safety of the patient at risk through participation, or which would affect 

the efficacy or safety analysis if the disease/condition exacerbated during the study. 

10. Eosinophilic disease: Patients with other conditions that could lead to elevated 

eosinophils such as hypereosinophilic syndromes including eosinophilic granulomatosis 

with polyangiitis (also known as Churg-Strauss syndrome), or eosinophilic esophagitis. 

11. Parasitic infection: Patients with a pre-existing helminth infestation (parasitic worms) 

within 6 months prior to screening were also excluded. 

12. Malignancy: A current malignancy or previous history of cancer in remission for less 

than 12 months prior to screening (patients who had localized carcinoma of the skin or 

cervix that was resected for cure were not excluded). 

• Note for South Korea: Korean patients with a diagnosis of malignancy within 

5 years of screening were excluded. 

13. Immunodeficiency: A known immunodeficiency (e.g., human immunodeficiency virus – 

HIV) other than that explained by the use of glucocorticoids taken for COPD. 

14. Liver disease: Unstable liver disease (as defined by the presence of ascites, 

encephalopathy, coagulopathy, hypoalbuminemia, esophageal or gastric varices, or 

persistent jaundice), cirrhosis, and known biliary abnormalities (with the exception of 

Gilbert’s syndrome or asymptomatic gallstones). Chronic stable hepatitis B and C were 

acceptable if the patient otherwise met entry criteria (e.g., presence of hepatitis B 

surface antigen or positive hepatitis C test result within 3 months of screening). 

15. Monoclonal antibodies: Patients who had received any monoclonal antibody within  

5 half-lives of screening. 

16. Investigational medications: Patients who had received an investigational drug within 

30 days of screening or 5 drug half-lives of the investigational drug, whichever was 

longer (this also includes investigational formulations of a marketed product). 

17. Hypersensitivity: Patients with a known allergy or intolerance to another monoclonal 

antibody or biologic including history of anaphylaxis to another biologic. 
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18. Inability to read: In the opinion of the investigator, any patient who was unable to read 

and/or would not be able to complete study-related materials. 

19. Non-compliance: Patients at risk of non-compliance or unable to comply with the study 

procedures. Any infirmity, disability, or geographic location that would limit compliance 

for scheduled visits. 

20. Questionable validity of consent: Patients with a history of psychiatric disease, 

intellectual deficiency, poor motivation, or other conditions that would limit the validity 

of informed consent to participate in the study. 

21. Drug or alcohol abuse: A known or suspected history of alcohol or drug abuse within  

2 years prior to screening. 

22. Previous participation: Patients who had previously participated in any study of 

mepolizumab. 

23. Affiliation with investigator site: Investigators, sub-investigators, study coordinators, 

employees of a participating investigator or study site, or immediate family members of 

the aforementioned involved in this study were excluded. 

 

5. Randomization 

In order to be randomized to the study drug, patients met the following randomization 

criteria at Visit 2: 

1. Blood eosinophils:  

• METREX: While there was no threshold for enrollment, information on eosinophil 

count was obtained prior to randomization. 

• METREO:  

o Documented elevated peripheral blood eosinophil count of ≥300 cells/μL 

within the past 12 months prior to screening, OR 

o A peripheral blood eosinophil count of ≥150 cells/μL from hematology 

conducted at screening. 

2. Electronic diary (eDiary) compliance: Compliance with completion of the eDiary, 

defined as completion of all questions on 5 or more days out of the 7 days immediately 

preceding Visit 2. 

3. 12-lead ECG: No evidence of an abnormal and significant ECG finding from the 12-lead 

ECG conducted at screening as indicated on the over-read provided by the centralized 

independent cardiologist. Patients with a QT correction Fridericia formula (QTcF) ≥450 
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msec were not eligible. For patients with a QRS interval ≥ 120 msec, those with QTcF 

≥480 msec were not eligible.  

4. Abnormal chest X-ray (or computed tomography [CT] scan): No chest X-ray (or CT scan) 

that revealed evidence of clinically significant abnormalities not believed to be due to 

the presence of COPD. If a chest X-ray or CT scan was not available within 6 months prior 

to screening, then a chest X-ray was taken at screening and the results reviewed prior to 

randomization. 

• For sites in Germany: If a chest X-ray (or CT scan) within 6 months prior to 

screening (Visit 1) was not available, the patient was not eligible for the study. 

5. Laboratory abnormality: No evidence of clinically significant abnormality in the 

hematological, biochemical, or urinalysis screen at screening, as judged by the 

investigator. 

6. Hepatitis B: Patients who were HBsAg positive or HBcAb positive did not have a 

HBV DNA level ≥2000 IU/mL. 

7. Liver function test: Patients met the following based on results from a sample taken at 

screening: 

• Alanine aminotransferase (ALT) <2x upper limit of normal (ULN). 

• Alkaline phosphatase (alk phos) ≤2x ULN. 

• Bilirubin ≤1.5x ULN (isolated bilirubin >1.5x ULN is acceptable if bilirubin is 

fractionated and direct bilirubin <35%). 

8. Pregnancy: No patients who were pregnant or breastfeeding. Patients were not enrolled 

if they planned on becoming pregnant during the time of study participation. 

 

METREX 

Randomization was performed using a centralized, computer-generated, permuted-block 

schedule with a fixed block size of 6.  Separate schedules were generated for each country, 

and each was  stratified by blood eosinophil count (patients with [≥150 cells/μL at screening 

or ≥300 cells/μL in the previous year] or without [<150 cells/μL at screening and no evidence 

of ≥300 cells/μL in the previous year] an eosinophilic phenotype).  

 

METREO 

Randomization was performed by using a centralized, computer-generated, permuted-block 

design with fixed block size of six; separate schedules were generated for each country. 
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METREX and METREO 

Mepolizumab and placebo preparations were identical in appearance, administered in a 

blinded fashion, and prepared by staff members who were aware of the trial-group 

assignments but not involved in the trial assessments. Physicians who were treating and 

evaluating patients were unaware of the preparation of the trial agents and trial-group 

assignments and did not have access to blood eosinophil counts after randomization. 

 

6. Other endpoints and pre-specified analyses 

Other pre-specified endpoints included:  

• Change from baseline in pre-bronchodilator FEV1. 

• Change from baseline in pre-bronchodilator FVC. 

• Change from baseline in St. George’s Respiratory Questionnaire (SGRQ) domain 

scores. 

• Proportion of SGRQ responders (≥4-point improvement). 

• Proportion of COPD Assessment Test (CAT) responders (2-unit improvement). 

 

Pre-specified meta-analyses of the primary endpoint in the combined population (METREX 

mITT-EOS and METREO mITT) were performed according to: 

• Blood eosinophil count categories (<150 [history of ≥300 in the previous year] 

cells/µL, ≥150−<300 cells/µL, ≥300−<500 cells/µL, and ≥500 cells/µL. 

• Blood eosinophil count thresholds (150 [history of ≥300 in the previous year] 

cells/µL, ≥150 cells/µL, ≥300 cells/µL, and ≥500 cells/µL. 

 

Post-hoc meta-analyses of the primary endpoint were also performed in patients with:  

• Blood eosinophil counts <150 cells/µL (regardless of historical blood eosinophil 

counts): includes all patients from METREX mITT-nonEos, 13 patients from METREX 

mITT-Eos and 124 patients from METREO mITT. 

• Blood eosinophil counts ≥300 cells/µL at screening or in the previous year (METREX 

mITT-Eos and METREO mITT populations). 

The effect of mepolizumab compared to placebo was assessed on moderate/severe 

exacerbations treated with glucocorticoids (alone or in addition to antibiotics), as well as 
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those treated with antibiotics alone (METREX mITT-All and METREO mITT populations 

combined). 

7. Liver chemistry stopping criteria 

 

ALT, alanine aminotransferase; CRF, chronic renal failure; INR, International Normalized Ratio; IP, investigational 
product; PK, pharmacokinetics; SAE, serious adverse event; ULN, upper limit of normal. 

 

8. Sample size calculation 

METREX 

For the comparison of treatment effect in patients with an eosinophilic phenotype, an 

estimated 400 patients (200 patients in each group) would provide 90% power to detect a 

35% decrease in the rate of moderate/severe exacerbations from 2.0 per year in the placebo 

group to 1.3 per year in the mepolizumab group at a two-sided 4% alpha level. An additional 

400 patients (200 patients in each group) with non-eosinophilic COPD were also included in 

the trial, providing 90% power to detect a 30% reduction with mepolizumab at a two-sided 

1% alpha level in the mITT-All population. The sample-size calculation assumed the number 

of exacerbations followed a negative binomial distribution with a dispersion parameter of 

k=0.8, estimated from data observed in the DREAM study. 
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METREO 

An estimated 660 patients (220 patients in each group) were expected to provide the trial 

with 90% power to detect a 35% decrease in the rate of moderate/severe exacerbations 

from 2.0 per year in the placebo group to 1.3 per year in each mepolizumab group at a two-

sided significance level of 0.05. The sample size calculation assumed the number of 

exacerbations followed a negative binomial distribution4 with a dispersion parameter of 

k=0.8, estimated from data observed in the DREAM study.5 

 

9. Adjustment for multiplicity 

METREX 

For each endpoint, the primary treatment comparison of interest was mepolizumab 100 mg 

SC versus placebo for patients with an eosinophilic phenotype (mITT-Eos). This comparison 

was also of interest in the overall population (mITT-All). Due to the two treatment 

comparisons of interest, the overall  of 0.05 was split such that 0.04 was allocated to 

treatment comparisons for the group of patients with an eosinophilic phenotype and the 

remaining 0.01 was allocated to the treatment comparisons for all patients in the study.   

Equivalent adjusted P-values were calculated for the primary endpoint by multiplying the 

unadjusted P-value for the comparison in the stratum of patients with an eosinophilic 

phenotype by 1.25 and the unadjusted P-value for the comparison of all patients by 5.  

When strong control of the overall type I error for secondary endpoints was required, a 

hierarchical approach was used.  The hierarchy of endpoints was as follows: 

1. Annual rate of moderate/severe exacerbations (primary endpoint). 

2. Time to first moderate/severe exacerbation. 

3. Annual rate of COPD exacerbations requiring ED visit and/or hospitalization. 

4. Change from baseline mean SGRQ total score. 

5. Change from baseline CAT score. 

Significance is only possible at the unadjusted P=0.04 level in patients with an eosinophilic 

phenotype for each secondary endpoint in the hierarchy if comparisons unadjusted have 

P<0.04 for the primary and for all preceding secondary endpoints.  

Equivalent adjusted P-values were calculated for each secondary endpoint in the patients 

with an eosinophilic phenotype by multiplying the unadjusted P-value by 1.25 and then 
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taking the maximum of this value and the adjusted P-value for the previous endpoint in the 

hierarchy. The figure below details the multiple-testing strategy with hierarchical testing 

followed for the primary and secondary endpoints in the eosinophilic phenotype and overall 

populations.   

 

Note: Hsi corresponds to the i=1 to 5 null hypotheses for the primary and secondary endpoints in the patients 
with an eosinophilic phenotype; Hi corresponds to the i=1 to 5 null hypotheses for the primary and secondary 
endpoints in the overall population. CAT, COPD Assessment Test; ED, emergency department; SGRQ, St George’s 
Respiratory Questionnaire. 

 

METREO 

There are two primary treatment comparisons of interest for the primary and secondary 

endpoints: mepolizumab 100 mg SC versus placebo and mepolizumab 300 mg SC versus 

placebo. Multiplicity arising from the two treatment comparisons within each endpoint was 

controlled using a Hochberg testing procedure.6 Each dose of mepolizumab was compared 

with placebo and significance was declared at the 5% level when both of these tests 

demonstrated statistical significance at the 5% level or when at least one of these tests 

demonstrated statistical significance at the 2.5% level. This procedure implies the following 

equivalent adjusted P-values: for the treatment comparison with the smaller of the two P-

values, the adjusted P-value is double the unadjusted value (or the unadjusted P-value for 



19 

 

the other comparison if this is smaller). The comparison with the larger unadjusted P-value 

has the same unadjusted and adjusted P-value.   

 

When strong control of the overall type I error for secondary endpoints was required, a 

hierarchical approach was used.  The hierarchy of endpoints to be tested was as follows: 

1. Annual rate of moderate/severe exacerbations (primary endpoint). 

2. Time to first moderate/severe exacerbation. 

3. Annual rate of COPD exacerbations requiring emergency department (ED) visit 

and/or hospitalization. 

4. Change from baseline mean total SGRQ score. 

5. Change from baseline COPD assessment test (CAT) score. 

Significance is only possible at the p=0.05 level for each secondary endpoint in the hierarchy 

if both comparisons unadjusted have p<0.05 for the primary and for all preceding secondary 

endpoints.  

Adjusted P-values for secondary endpoints were calculated as follows. First a Hochberg 

adjustment is applied as for the primary endpoint above. If there was a larger P-value for the 

primary or any preceding secondary endpoint in the hierarchy, then the adjusted P-value is 

set equal to that value. 

 

10. Sensitivity analysis for primary endpoint 

METREX and METREO 

The negative binomial model used for the primary analysis assumes missing data is missing 

at random; sensitivity analyses performed indicated a robustness of the primary efficacy 

results in the METREX mITT-Eos population and the METREO mITT population to departures 

from the assumption regarding missing data. Missing data for patients who withdrew early 

from the study were imputed for the period between study withdrawal and the Week 52 

visit using a jump to reference (J2R, the rate for mepolizumab-treated patients is shifted to 

that seen in the placebo arm7) and an approach whereby imputations were based on the off-

treatment data collected within each treatment (see the Sensitivity figure for METREX and 

METREO below).  
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Sensitivity analysis for A) METREX and B) METREO 

 

METREX: mITT-Eos population; METREO: mITT population 
CI, confidence interval; SC, subcutaneous. 
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11. Results of other endpoints, subgroup analyses in METREX and 

METREO, and the results from the METREX mITT-nonEos population 

 

The study designs of METREX and METREO are summarized in Fig. S1.  

 

METREX mITT-Eos and mITT-ALL populations, and METREO mITT population: additional 

patient demographics and characteristics at baseline, and secondary endpoint data 

Additional patient demographics and characteristics at baseline are shown in Table S1. 

Additional secondary endpoint data is in Table S2, and data for other endpoints is in  

Table S3. 

 

METREX mITT-Eos and METREO mITT populations: secondary endpoints 

In METREX, improvements from baseline in SGRQ total score and CAT score with 

mepolizumab versus placebo were observed until Week 24, after which treatment effects 

with mepolizumab versus placebo were similar (Fig. S2A and C). In METREO, health-related 

quality of life outcomes (change from baseline at Week 52 in SGRQ total score and CAT 

scores) were similar for mepolizumab and placebo (Fig. S2B and D). 

 

METREX mITT-Eos and METREO mITT: pre-specified meta-analyses 

Pre-specified meta-analyses of the primary endpoint by screening blood eosinophil count 

threshold are shown in Fig. S3. This graph also includes a post hoc analysis of patients with 

blood eosinophil counts <150 cells/µL, regardless of historical blood eosinophil count. The 

annual rates of moderate/severe exacerbations for mepolizumab and placebo by screening 

blood eosinophil count categories are shown in Fig. S4. Pre-specified meta-analysis of the 

primary endpoint by region shown in Fig S6. 

 

METREX mITT-Eos and METREO mITT: post-hoc meta-analyses 

A post-hoc meta-analysis of the rate of moderate/severe exacerbations in patients with 

blood eosinophil counts ≥300 cells/µL at screening or in the prior year in the METREX  

mITT-Eos and METREO mITT populations is shown in Fig. S5.  
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METREX mITT-All and METREO mITT: post-hoc meta-analyses 

A post hoc meta-analysis of the rate of moderate/severe exacerbations by treated with 

glucocorticoids (alone or in addition to antibiotics) or antibiotics alone demonstrated greater 

treatment effects with mepolizumab versus placebo with increasing screening blood 

eosinophil count for exacerbations treated with glucocorticoids. The annual rate of 

exacerbations treated with antibiotics alone was broadly similar at all screening blood 

eosinophil counts in all patients receiving mepolizumab and placebo (Fig S7). 

 

METREX mITT-Eos and METREO mITT populations: other endpoints 

Mepolizumab compared with placebo reduced blood eosinophil counts from screening by 

almost 73% in METREX and 72% and 77% with mepolizumab 100 mg and mepolizumab  

300 mg, respectively, in METREO within the first 4 weeks, and these low levels were 

maintained for the duration of the study (Fig. S8). Change from baseline FEV1 and FVC did 

not differ among the treatment groups throughout the duration of the trials (Fig. S9). The 

proportion of SGRQ and CAT responders at Week 52 (as defined by achievement of their 

respective minimal clinically important difference [MCID]8-12) was similar with mepolizumab 

versus placebo in METREX and METREO (Table S3). The effect of mepolizumab on the 

individual SGRQ domains (symptoms, activity, impacts) was similar to placebo in both trials 

(Fig. S10). In METREX, physician- and patient-rated response to treatment showed a trend 

towards of improvement with mepolizumab versus placebo (Table S3). In METREO, the 

physician-rated response showed a trend towards improvement in the 100-mg group versus 

placebo (Table S3). This was not as apparent in the patient-rated response (Table S3). 

 

METREX safety-Eos and safety-ALL populations, and METREO safety population: 

Additional safety data is shown in Table S4. 

 

METREX mITT-nonEos population: demographics, primary, and secondary endpoints 

Patient demographics and clinical characteristics are summarized in Table S5. There was no 

significant difference in the annual rate of moderate/severe exacerbations with 

mepolizumab versus placebo, although a numerical trend for an increase with mepolizumab 

was observed (Table S6). No significant differences in any secondary endpoints were 

observed with mepolizumab versus placebo (Table S6).  
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METREX safety-nonEos population: safety 

There was no difference between the mepolizumab and placebo groups in the proportion of 

patients who experienced AEs, SAEs, fatal AEs, or systemic/local-site reaction AEs (Table S7). 
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12. Supplementary figures and tables 

Fig. S1. Study design of A) METREX and B) METREO. 

 
METREX randomization stratified: eosinophilic phenotype (≥150 cells/µL at screening or ≥300 cells/μL at any 
point in the previous year) or non-eosinophilic phenotype (<150 cells/μL at screening and no evidence of ≥300 
cells/μL in the previous year). 
ICS, inhaled glucocorticoids; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonists; R, 
randomization 
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Fig. S2. Secondary endpoints: change from baseline in SGRQ total score and CAT 

score during the 52-week study in the METREX mITT-Eos population (A and C) and 

METREO mITT population (B and D). 

  

METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo. 
CAT, COPD Assessment Test score (range, 0–40 points, with higher scores greater disease impact; MCID −2 units). 
CAT, COPD Assessment Test; Eos, eosinophils; MCID, minimal clinically important difference; mITT, modified 
intention-to-treat; SC, subcutaneous; SGRQ, St George’s Respiratory Questionnaire total score (range, 0–100 
points, with higher scores indicating worse health status; MCID, −4 points).  
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Fig. S3. Moderate/severe exacerbations by screening blood eosinophil count 

thresholds for mepolizumab 100 mg versus placebo (meta-analysis of METREX and 

METREO mITT populations). 

 

*<150 (no historical ≥300) from the METREX mITT-nonEos population.  
†Post hoc analysis of METREX mITT-All and METREO mITT includes patients with an eosinophil count ≥300 
cells/µL in previous year. 
Remaining analyses are from a pre-specified meta-analysis of data from METREX mITT-Eos and METREO mITT. 
The number of patients in each subgroup are shown for mepolizumab 100mg SC/placebo. 
METREX mITT-All population: patients receiving ≥1 dose of mepolizumab or placebo;  
METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
CI, confidence interval; Eos, eosinophils; mITT, modified intention-to-treat; SC, subcutaneous. 

  



 

27 

 

Fig S4. Rates of moderate/severe exacerbations by screening blood eosinophil 

count categories for mepolizumab 100 mg versus placebo (meta-analysis of the 

METREX and METREO mITT populations). 

 
*<150 (no historical ≥300) from the METREX mITT-nonEos population.  
†Post hoc analysis of METREX mITT-All and METREO mITT includes patients with an eosinophil count ≥300 
cells/µL in previous year. 
Remaining analyses are from a pre-specified meta-analysis of data from METREX mITT-Eos and METREO mITT. 
The number of patients in each subgroup are shown for mepolizumab 100mg SC/placebo. 
METREX mITT-All population: patients receiving ≥1 dose of mepolizumab or placebo;  
METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
CI, confidence interval; Eos, eosinophils; mITT, modified intention-to-treat; SC, subcutaneous.
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Fig. S5. Post hoc meta-analysis: moderate/severe exacerbations in patients with 

blood eosinophil counts ≥300 cells/µL at screening or in the prior year  

(METREX mITT-Eos and METREO mITT populations).  

 

METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
CI, confidence interval; Eos, eosinophils; mITT, modified intention-to-treat; SC, subcutaneous.  
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Fig. S6. Pre-specified meta-analysis: moderate/severe exacerbations by region in 

meta-analysis for mepolizumab 100 mg versus placebo (METREX mITT-Eos and 

METREO mITT populations).  

 
Europe (N=459): METREX: Belgium (n=32), Czech Republic (n=10), Estonia (n=13), France (n=25), Greece (n=28), 
Italy (n=36), Norway (n=9), Poland (n=56), Spain (n=25), Sweden (n=7); METREO: Denmark (n=15), Germany 
(n=62), The Netherlands (n=34), Romania (n=51), Slovakia (n=20), United Kingdom (n=15), Ukraine (n=21). 
United States (N=98): METREX (n=45); METREO (n=53) 
Rest of World (N=355): METREX: Australia (n=23), Canada (n=57), Mexico (n=33), Peru (n=38), Russian Federation 
(n=26); METREO: Argentina (n=56), Australia (n=7), Canada (n=11), Chile (n=22), Japan (n=27), Republic of Korea 
(n=47), Taiwan (n=8).  
METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
CI, confidence interval; mITT, modified intention-to-treat. 
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Sig S7. Post hoc meta-analyses: moderate/severe exacerbations by treatment type 

(glucocorticoids/antibiotics) stratified by screening blood eosinophil count 

categories (METREX mITT-All and METREO mITT populations). 

 
*<150 (no historical ≥300) from the METREX mITT-nonEos population.  
†Post hoc analysis of METREX mITT-All and METREO mITT includes patients with an eosinophil count  
≥300 cells/µL in previous year. 
Analysis uses the mepolizumab 100mg SC group. 
METREX mITT-All population: patients receiving ≥1 dose  of mepolizumab or placebo;  
METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
CI, confidence interval; Eos, eosinophils; mITT, modified intention-to-treat; SC, subcutaneous;  
w/wo, with or without.
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Fig. S8. Adjusted mean blood eosinophil counts during the 52-week study  

 in the METREX mITT-Eos population (A) and METREO mITT population (B). 

 

 
METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
Eos, eosinophils; mITT, modified intention-to-treat; SC, subcutaneous. 
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Fig. S9. Other endpoints: change from baseline in pre-bronchodilator FEV1 and  

pre-bronchodilator FVC during the 52-week study in the METREX mITT-Eos 

population (A and C) and METREO mITT population (B and D). 

 

METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
Eos, eosinophils; FEV1, forced expiratory volume in 1s; FVC, forced vital capacity; mITT, modified intention-to-
treat; SC, subcutaneous. 
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Fig. S10. Other endpoints: SGRQ domain scores at Week 52 in the METREX  

mITT-Eos population (A) and METREO mITT population (B). 

 

METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year.  
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo.  
CI, confidence interval; Eos, eosinophils; mITT, modified intention-to-treat; SC, subcutaneous;  
SGRQ, St George’s Respiratory Questionnaire (range 0–100 points, with higher scores indicating worse health 
status; MCID −4 points). 
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Table S1. Additional patient demographics and characteristics at baseline for METREX (mITT-Eos and mITT-All Populations) and METREO 
(mITT population). 
 

 METREX METREO 

 mITT-Eos mITT-All mITT 

 
Mepolizumab 

100 mg SC 
(N=233) 

Placebo 
(N=229) 

Mepolizumab 
100 mg SC 

(N=417) 

Placebo 
(N=419) 

Mepolizumab 
100 mg SC  

(N=223) 

Mepolizumab 
300 mg SC  

(N=225) 

Placebo 
(N=226) 

Body mass index, kg/m2, mean (SD)* 27.1 (5.7) 26.7 (5.6) 26.9 (5.9) 27.0 (5.6) 27.1 (6.2) 26.4 (5.2) 25.4 (5.0) 

Smoking history        
Non-smoker, n (%) 7 (3) 11 (5) 16 (4) 24 (6) 5 (2) 6 (3) 2 (<1) 
Current smoker, n (%) 62 (27) 72 (31) 106 (25) 116 (28) 55 (25) 71 (32) 63 (28) 
Former smoker, n (%) 164 (70) 146 (64) 295 (71) 279 (67) 163 (73) 148 (66) 161 (71) 
Pack-years, mean (SD) 43 (24) 46 (27) 46 (27) 46 (26) 42.6 (25.9) 44.1 (30.8) 46.1 (27.2) 

History of moderate/severe exacerbations in the 
12 months prior to screening, Mean (SD) 

2.6 (1.3) 2.5 (1.2) 2.5 (1.2) 2.5 (1.2) 2.7 (1.4) 2.7 (1.5) 2.6 (1.4) 

≥1 treated with SCS and/or antibiotics but 
did not require ED visit/hospitalization, n 
(%) 

177 (76) 176 (77) 
316 (76) 334 (80) 

195 (87) 192 (85) 182 (81) 

≥1 requiring ED only, n (%) 32 (14) 33 (14) 70 (17) 61 (15) 23 (10) 19 (8) 17 (8) 
≥1 requiring hospitalization without ICU, n 
(%) 

67 (29) 72 (31) 
117 (28) 119 (28) 

70 (31) 59 (26) 79 (35) 

≥1 requiring hospitalization in ICU, n (%) 14 (6) 7 (3) 20 (5) 13 (3) 6 (3) 4 (2) 8 (4) 

Severity of airflow limitation (FEV1 % predicted 
range), n (%)a 

  
  

   

Mild (≥80% predicted) 3 (1) 2 (<1) 4 (<1) 3 (<1) 3 (1) 2 (<1) 2 (<1) 
Moderate (≥50-<80% predicted) 78 (33) 66 (29) 142 (34) 126 (30) 91 (41) 83 (37) 90 (40) 
Severe (≥30-<50% predicted) 114 (49) 120 (52) 199 (48) 213 (51) 96 (43) 98 (44) 97 (43) 
Very severe (<30% predicted) 38 (16) 41 (18) 72 (17) 77 (18) 33 (15) 42 (19) 37 (16) 

Pre-bronchodilator lung function (at screening)        
FEV1, L, mean (SD) 1.14 (0.45) 1.12 (0.44) 1.12 (0.46) 1.11 (0.44) 1.19 (0.46) 1.17 (0.49) 1.17 (0.48) 
FEV1 % predicted, mean (SD) 41.8 (14.7) 39.8 (13.8) 41.6 (15.0) 40.4 (13.9) 44 (15) 42 (15) 42 (14) 
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FVC, L, mean (SD) 2.56 (0.84) 2.56 (0.79) 2.51 (0.82) 2.52 (0.79) 2.61 (0.77) 2.67 (0.86) 2.70 (0.83) 
FEV1:FVC ratio, mean (SD) 0.5 (0.1) 0.4 (0.1) 0.5 (0.1) 0.4 (0.1) 0.5 (0.1) 0.4 (0.1) 0.4 (0.1) 

METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year. 
METREX mITT-All population: patients receiving ≥1 dose of mepolizumab or placebo. 
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo. 
*P<0.05 for between-group differences in METREO. All other group comparisons were not significantly different, including comparison between METREX mITT-Eos and mITT-ALL populations; 
aSeverity of airflow limitation is based on the GOLD Guidelines for COPD. 
ED, emergency department; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive Lung Disease; ICU, intensive care unit; mITT, 
modified intention-to-treat; SC, subcutaneous; SCS, systemic glucocorticoids; SD, standard deviation.  
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Table S2. Additional details of secondary efficacy endpoints in METREX (mITT-Eos and mITT-All Populations) and METREO (mITT 
population).  

 METREX METREO 

 mITT-Eos mITT-All mITT  
Mepolizumab 

100 mg SC 
(N=233) 

Placebo 
(N=229) 

Mepolizumab 
100 mg SC 

(N=417) 

Placebo 
(N=419) 

Mepolizumab 
100 mg SC  

(N=223) 

Mepolizumab 
300 mg SC  

(N=225) 

Placebo 
(N=226) 

Secondary: time to first moderate/severe 
exacerbation 

    
   

Estimated probability of a 
moderate/severe exacerbation, % 
(95% CI)a 

    
   

By Week 8 20.2 (15.6, 26.0) 28.1 (22.7, 34.4) 23.6 (19.8, 28.0) 25.1 (21.3, 29.6)  22.9 (17.9, 29.0) 18.3 (13.8, 24.0) 22.6 (17.7, 28.6) 
By Week 24 45.8 (39.6, 52.4) 53.4 (47.0, 60.1) 46.3 (41.6, 51.3) 49.2 (44.5, 54.1) 42.4 (36.2, 49.2) 36.7 (30.8, 43.4) 51.1 (44.6, 57.8) 
By Week 40 59.3 (53.0, 65.7) 68.5 (62.2, 74.5) 59.7 (54.9, 64.5) 63.8 (59.1, 68.5) 50.8 (44.4, 57.6) 51.8 (45.4, 58.6) 62.3 (55.8, 68.7) 
By Week 52 64.6 (58.3, 70.8) 75.2 (69.3, 80.8) 65.5 (60.7, 70.1) 71.2 (66.6, 75.6) 57.9 (51.5, 64.5) 58.8 (52.4, 65.3) 66.7 (60.2, 73.1) 

HR, mepolizumab/placebo, (95% CI) 
P-value (unadjusted/adjusted) 

0.75 (0.60, 0.94);  
P=0.012/0.036 

0.89 (0.75, 1.05);  
P=0.160/>0.999 

0.82 (0.64,1.04) 
P=0.103/0.140 

0.77 (0.60, 0.97) 
P=0.030/0.140 

 

METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year. 
METREX mITT-All population: patients receiving ≥1 dose of mepolizumab or placebo. 
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo. 
aKaplan-Meier estimate.  
CI, confidence interval; HR, hazard ratio; LS, least squares; MCID, minimal clinically important difference; mITT, modified intention-to-treat; RR, rate ratio; SC, subcutaneous; SE, standard 
error. 
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Table S3. Other Efficacy Endpoints (METREX mITT-Eos and METREO mITT Populations) 

 METREX METREO 

mITT-Eos mITT 

Mepolizumab 
(N=233) 

Placebo 
(N=229) 

Mepolizumab  
100 mg SC  

(N=223) 

Mepolizumab 
300 mg SC  

(N=225) 

Placebo 
(N=226) 

SGRQ responders (≥4-point improvement in total score) at Week 52      
 na 228 223 220 222 225 

Number of responders (%) 95 (42) 90 (40) 92 (42) 85 (38) 78 (35) 
Odds ratio, mepolizumab/placebo, (95% CI) 1.08 (0.74, 1.59) 1.41 (0.95, 2.10) 1.17 (0.79, 1.73) - 

CAT score responders (≥2-unit improvement) at Week 52      
 nb,c 224 218 216 220 224 

Number of responders (%) 82 (37) 76 (35) 90 (42) 91 (41) 71 (32) 
Odds ratio, mepolizumab/placebo, (95% CI) 1.21 (0.80, 1.82) 1.66 (1.10, 2.50) 1.58 (1.05, 2.37) - 

Physician-rated response to therapy at Week 52, n (%)      
n 211 194 200 193 177 
1. Significantly improved 13 (6) 9 (5) 15 (8)  13 (7) 12 (7)  
2. Moderately improved 43 (20) 28 (14) 35 (18)  32 (17) 17 (10)  
3. Mildly improved 48 (23) 49 (25) 62 (31)  53 (27) 50 (28)  
4. No change 92 (44) 87 (45) 69 (35)  79 (41) 83 (47)  
5. Mildly worse 13 (6) 18 (9) 13 (7)  10 (5) 12 (7)  
6. Moderately worse 1 (<1) 2 (1) 3 (2)  6 (3) 2 (1)  
7. Significantly worse 1 (<1) 1 (<1) 3 (2)  0 (0) 1 (<1)  

Patient-rated response to therapy at Week 52, n (%)      
n 205 186 196 187 176 
1. Significantly improved 19 (9) 21 (11) 19 (10)  12 (6) 16 (9)  
2. Moderately improved 43 (21) 32 (17) 37 (19)  40 (21) 20 (11)  
3. Mildly improved 54 (26) 45 (24) 54 (28)  35 (19) 47 (27)  
4. No change 68 (33) 60 (32) 65 (33)  84 (45) 76 (43)  
5. Mildly worse 16 (8) 18 (10) 18 (9)  11 (6) 13 (7)  
6. Moderately worse 3 (1) 9 (5) 3 (2)  2 (1) 4 (2)  
7. Significantly worse 2 (1)  1 (<1) 0 (0) 3 (2) 0 (0) 
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aMissing 22(10%) and 40 (18%) of the patients in the METREX mITT-Eos mepolizumab 100 mg and placebo groups, respectively, and 24 (11%), 33 (15%) and 48 (21%) in the METREO 
mepolizumab 100mg, 300mg and placebo groups, respectively; for analysis combined with patients not achieving a 4-point improvement.  
bMissing 29 (13%) and 40 (18%) of the patients in the METREX mITT-Eos mepolizumab 100 mg and placebo groups, respectively, and 26 (12%), 36 (16%) and 51 (23%) in the METREO 
mepolizumab 100mg, 300mg and placebo groups, respectively; for analysis combined with patients not achieving a 2-point improvement.  
cStatistical comparison conducted post hoc.  
METREX mITT-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year. 
METREO mITT population: patients receiving ≥1 dose of mepolizumab or placebo. 
CAT, COPD Assessment Test score (range 0–40 points, with higher scores indicating greater disease impact; MCID −2 units); CI, confidence interval; C, chronic obstructive pulmonary disease; 
Eos, eosinophils; MCID, minimal clinically important difference; mITT, modified intention-to-treat; RR, rate ratio; SGRQ, St George’s Respiratory Questionnaire total score (range 0–100 points, 
with higher scores indicating worse health status; MCID −4 points). 
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Table S4. AEs in METREX (Safety-Eos and Safety-All Populations) and METREO (safety population). 

 

METREX METREO 

Safety-Eos Safety-All Safety 

Mepolizumab 
100 mg SC 

(N=233) 

Placebo 
 

(N=229) 

Mepolizumab 
100 mg SC 

(N=417) 

Placebo 
 

(N=419) 

Mepolizumab 
100 mg SC  

(N=223) 

Mepolizumab 
300 mg SC  

(N=225) 

Placebo 
 

(N=226) 

No. of patients (%) 

Deathsa        
Any eventa 6 (3) 8 (3) 15 (4) 16 (4) 3 (1) 8 (4) 9 (4) 
Cardiovascular 0 2 (<1) 3 (<1) 4 (1) 0 4 (2) 3 (1) 
Respiratory 4 (2) 3 (1) 6 (1) 8 (2) 1 (<1) 4 (2) 4 (2) 
Cancer 0 2 (<1) 2 (<1) 3 (<1) 2 (<1) 0 0 
Unknown 1 (<1) 0 2 (<1) 0 0 0 1 (<1) 
Other 1 (<) 1 (<1) 2 (<1) 1 (<1) 0 0 1 (<1) 

On-treatment AEs occurring in ≥5% of patients 
in any arm 

    
   

COPD exacerbation or worsening 40 (17) 44 (19) 76 (18) 74 (18) 28 (13) 35 (16) 35 (15) 
Nasopharyngitis 38 (16) 32 (14) 64 (15) 63 (15) 39 (17) 40 (18) 48 (21) 
Headache 24 (10) 31 (14) 42 (10) 56 (13) 34 (15) 22 (10) 20 (9) 
Pneumonia 14 (6) 23 (10) 29 (7) 37 (9) 24 (11) 20 (9) 22 (10) 
Back pain 17 (7) 16 (7) 33 (8) 31 (7) 15 (7) 17 (8) 11 (5) 
Oropharyngeal pain* 15 (6) 6 (3) 24 (6) 18 (4) 15 (7) 11 (5) 4 (2) 
Upper respiratory tract infection 10 (4) 10 (4) 21 (5) 21 (5) 16 (7) 13 (6) 21 (9) 
Influenza 8 (3) 11 (5) 16 (4) 24 (6) 6 (3) 4 (2) 11 (5) 
Cough 12 (5) 9 (4) 22 (5) 15 (4) 14 (6) 16 (7) 12 (5) 
Pain in extremity  7 (3) 6 (3) 19 (5) 16 (4) 7 (3) 6 (3) 5 (2) 
Arthralgia  9 (4) 8 (3) 13 (3) 19 (5) 10 (4) 6 (3) 6 (3) 
Sinusitis  14 (6) 7 (3) 19 (5) 13 (3) 8 (4) 7 (3) 7 (3) 
Dyspnea 11 (5) 8 (3) 17 (4) 12 (3) 12 (5) 10 (4) 18 (8) 
Diarrhea 10 (4) 6 (3) 18 (4) 15 (4)) 16 (7) 8 (4) 14 (6) 
Bronchitis 5 (2) 9 (4) 9 (2) 12 (3) 8 (4) 12 (5) 9 (4) 
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Pyrexia 7 (3) 9 (4) 18 (2) 13 (3) 6 (3) 13 (6) 10 (4) 
Pharyngitis 7 (3) 12 (5) 12 (3) 18 (4) 5 (2) 4 (2) 4 (2) 
Injection site reactions 7 (3) 7 (3) 12 (3) 12 (3) 6 (3) 11 (5) 10 (4) 

Summary of on- and off-treatment  
pneumonia events, n (%) 

  
     

Any event 22 (9) 28 (12) 40 (10) 44 (11) 26 (12) 26 (12) 27 (12) 
Infections and infestationsb        

Pneumonia 18 (8) 25 (11) 35 (8) 41 (10) 26 (12) 23 (10) 25 (11) 
Lung infection 2 (<1) 2 (<1) 2 (<1) 2 (<1) 0 0 0 
Pneumonia klebsiella 1 (<1) 0 1 (<1) 0 0 0 0 
Pneumonia streptococcal 1 (<1) 0 1 (<1) 0 0 0 0 
Pneumonia pseudomonal 0 0 0 0 0 2 (<1) 0 
Pneumonia bacterial 0 0 0 0 1 (<1) 0 0 
Pneumonia haemophilus     0 0 1 (<1) 
Pneumonia necrotising 0 0 0 0 0 0 1 (<1) 
Pneumonia pneumococcal 0 0 0 0 1 (<1) 0 0 
Pneumonia staphylococcal 0 0 0 0 1 (<1) 0 0 
Pulmonary tuberculosis 0 0 0 0 0 1 (<1) 0 

Respiratory, thoracic and mediastinal 
disorders 

  
     

Bronchopneumopathy 0 1 (<1) 0 1 (<1) 0 0 0 
Pneumonitis 0 0 1 (<1) 0 0 0 0 
Pneumonia aspiration 0 0 0 0 1 (<1) 0 0 

Oropharyngeal Pain: *P<0.05 for between-group differences in METREO (post hoc analysis). 
aAdjudicated fatal events by primary cause of death. 
bPneumonia events include both on- and post-treatment events based on a group of relevant preferred terms. 
Safety-Eos population: patients with ≥150 cells/μL at screening or ≥300 cells/µL within the previous year. 
Safety-All population: patients receiving ≥1 dose of mepolizumab or placebo;  
AE, adverse event; COPD, chronic obstructive pulmonary disease; RSI, respiratory tract infection; SC, subcutaneous.  
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Table S5. Summary of patient demographics and clinical characteristics  

(METREX mITT-nonEos population). 

 Mepolizumab 
(N=184) 

Placebo 
(N=190) 

Age, mean (SD) 66.1 (9.1) 65.2 (8.6) 

Females, n (%) 76 (41) 77 (41) 

Body mass index, kg/m2, mean (SD) 26.5 (6.1) 27.4 (5.6) 

Smoking history   
Never smoked, n (%) 9 (5) 13 (7) 
Current smoker, n (%) 44 (24) 44 (23) 
Former smoker, n (%) 131 (71) 133 (70) 
Pack years, mean (SD) 50 (31) 44 (24) 

Duration of COPD, mean (SD) 8.8 (5.4) 9.2 (6.8) 

History of moderate and severe exacerbations in the 12 
months prior to screening 

  

Mean (SD)  2.5 (1.1) 2.6 (1.2) 
≥1 treated with SCS and/or antibiotics but did not 
require ED visit/hospitalization, n (%) 

139 (76) 158 (83) 

≥1 requiring ED visit only, n (%) 38 (21) 28 (15) 
≥1 requiring hospitalization without ICU, n (%) 50 (27) 47 (25) 
≥1 requiring hospitalization in ICU, n (%) 6 (3) 6 (3) 

Severity of airflow limitation (FEV1 % predicted range), n (%)a   
Mild (≥80% predicted) 1 (<1) 1 (<1) 

Moderate (≥50–<80% predicted) 64 (35) 60 (32) 

Severe (≥30–<50% predicted) 85 (46) 93 (49) 
Very severe (<30% predicted) 34 (18) 36 (19) 

GOLD category    
GOLD D 178 (97) 181 (95) 

Lung function (at screening)   
Pre-bronchodilator    

FEV1 (L), mean (SD) 1.10 (0.46) 1.11 (0.44) 
FEV1 % predicted, mean (SD) 41.4 (15.36) 41.1 (13.88) 
FVC (L), mean (SD) 2.43 (0.79) 2.47 (0.79) 
FEV1:FVC ratio, mean (SD) 0.5 (0.1) 0.5 (0.1) 

Post-bronchodilator   
FEV1 (L), mean (SD) 1.19 (0.48) 1.18 (0.46) 
FEV1 % predicted, mean (SD) 44.6 (15.6) 44.1 (14.6) 
FVC (L), mean (SD) 2.59 (0.85) 2.60 (0.80) 
FEV1:FVC ratio, mean (SD) 0.5 (0.1) 0.5 (0.1) 

Health-related quality of life (at baseline)   
SGRQ total score,b mean (SD) 55.1 (16.9) 53.8 (17.5) 
CAT score,c mean (SD) 18.8 (7.4) 18.4 (7.7) 

aSeverity of airflow limitation is based on the GOLD Guidelines for COPD. 
bDetermined by the SGRQ-COPD questionnaire; Range, 0–100 points, with higher scores indicating worse health 
status; MCID, − 4 units. 
cRange, 0–40 points, with higher scores indicating greater disease impact; MCID, −2 units. 
METREX mITT-nonEos: patients with <150 cells/μL at screening and no evidence of ≥300 cells/µL within the 
previous year.  
CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; ED, emergency department; Eos, 
eosinophils; FEV1, forced expiratory volume in 1s; FVC, forced vital capacity; ICU, intensive care unit; mITT, 
modified intention-to-treat; SCS, systemic corticosteroid; SD, standard deviation; SGRQ, St George’s Respiratory 
Questionnaire.  
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Table S6. Summary of primary and secondary efficacy endpoints  

(METREX mITT-nonEos population). 

 Mepolizumab 
(N=184) 

Placebo 
(N=190) 

Primary: moderate/severe exacerbations   
Annual rate (events/year) 1.58 1.29 
RR, mepolizumab/placebo, (95% CI); P-value 1.23 (0.99, 1.51); P=0.058 

Secondary: time to first moderate/severe exacerbation   
Estimated probability of a moderate/severe exacerbations, 
% (95% CI)a 

  

By Week 8 27.8 (21.9, 34.9) 21.6 (16.4, 28.2) 
By Week 24 46.9 (40.0, 54.5) 44.1 (37.4, 51.5) 
By Week 40 60.1 (52.9, 67.3) 58.2 (51.2, 65.4) 
By Week 52 66.6 (59.4, 73.6) 66.2 (59.2, 73.1) 

HR, mepolizumab/placebo, (95% CI); P-value 1.07 (0.83, 1.39); P=0.592 

Secondary: annual rate of exacerbations requiring ED 
visit/hospitalization 

  

Annual rate (events/year) 0.27 0.25 
RR (mepolizumab/placebo), (95% CI); P-value 1.04 (0.66, 1.67); P=0.854 

Secondary: SGRQ total score at Week 52b   
Change from baseline, LS mean (SE) -3.9 (1.2) -5.1 (1.2) 
Treatment difference (95% CI); P-value 1.2 (-2.2, 4.5); P=0.490 

Secondary: CAT score at Week 52c   
Change from baseline, LS mean (SE) -1.4 (0.5) -0.9 (0.5) 
Treatment difference (95% CI); P-value -0.4 (-1.9, 1.0); P=0.546 

aKaplan−Meier estimate. 
bRange, 0–100 points, with higher scores indicating worse health status; MCID, −4 points. 
cRange, 0–40 points, with higher scores indicating greater disease impact; MCID −2 units. 
METREX mITT-nonEos: patients with <150 cells/μL at screening and no evidence of ≥300 cells/µL within the 
previous year. 
CAT, COPD Assessment Test; CI, confidence interval; C, chronic obstructive pulmonary disease; ED, emergency 
department; Eos, eosinophils; HR, hazard ratio; LS, least squares; MCID, minimal clinically important difference; 
mITT, modified intention-to-treat; RR, rate ratio; SD, standard deviation; SE, standard error; SGRQ, St George’s 
Respiratory Questionnaire.
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Table S7. Overview of AEs (METREX Safety-nonEos population). 
 Mepolizumab 

(N=184) 
Placebo 
(N=190) 

No. of patients (%) 

AEsa   
Any event 142 (77) 153 (81) 
Leading to treatment discontinuation 15 (8) 15 (8) 
Event leading to trial withdrawal 11 (6) 11 (6) 

SAEsa   
Any event 50 (27) 51 (27) 

Deathsb   
Any event 9 (5) 8 (4) 
Cardiovascular 3 (2) 2 (1) 
Respiratory 2 (1) 5 (3) 
Cancer 2 (1) 1 (<1) 
Unknown 1 (<1) 0 
Other 1 (<1) 0 

On-treatment AEs occurring in ≥5% of patients in either 
arm 

  

COPD exacerbation or worsening 36 (20) 30 (16) 
Nasopharyngitis 26 (14) 31 (16) 
Headache 18 (10) 25 (13) 
Back pain 16 (9) 15 (8) 
Pneumonia 15 (8) 14 (7) 
Pain in extremity  12 (7) 10 (5) 
Upper respiratory tract infection 11 (6) 11 (6) 
Cough 10 (5) 6 (3) 
Oropharyngeal pain 9 (5) 12 (6) 
Influenza 8 (4) 13 (7) 
Dizziness 7 (4) 12 (6) 
Abdominal pain 5 (3) 9 (5) 
Arthralgia  4 (2) 11 (6) 

Summary of on- and off-treatment  
pneumonia events, n (%) 

  

Any event 18 (10) 16 (8) 
Infections and infestationsc   

Pneumonia 17 (9) 16 (8) 
Respiratory, thoracic and mediastinal disorders   

Pneumonitis 1 (<1) 0 

On-treatment systemic/local-site reaction AEsd   
Systemic reactions 4 (2) 5 (3) 
Injection-site reactions 5 (3) 4 (2) 
Anaphylaxis 0 0 

aBoth on- and off-treatment occurrences are shown. 
bAdjudicated fatal events by primary cause of death. 
bPneumonia events include both on- and post-treatment events based on a group of relevant preferred terms. 
dSystemic or local-site reactions were identified by means of an electronic case report form that was designed for 
the collection of data on systemic reactions or local injection site reactions. 
METREX Safety-nonEos: patients with <150 cells/μL at screening and no evidence of ≥300 cells/µL within the 
previous year. 
AE, adverse event; COPD, chronic obstructive pulmonary disease; Eos, eosinophils; SAE, serious adverse event.
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