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Section 1: POET-COPD study investigators 

Austria 

Manfred Sommersgutter, Lutz-Henning Block, Wolfgang Pohl, Mahmud Sweilem, Elisabeth Zehetner, Gerhard Hermann Köberl, 

Gernot Kühteubl, Monika Wild, Gernot Moder, Rainer Popovic, Gerhard Wallner, Robert Voves, Theodor Wanke, Gerlind Holub, 

Josef Würtz, Peter Würtz, Michael Studnicka, Gerhard Kaik 

Belgium 

Luc Capiau, Jean-Benoit Martinot, Philippe Bombled, Jean-Paul Bous, Marc De Meulemeester, Paul Feys, Gérald Henry, Jacques 

Teheux, Johan Van Stee, Yohan Balthazar, Franck Descamps 

Bulgaria 

Rositsa Dimitrova, Vanya Youroukova, Darina Dimova, Stoyan Ivanov, Vasil Dimitrov, Bistra Stefanova, Katia Noleva, Yordan 

Radkov, Christo Terziev, Vladimir Hodzhev, Marinela Machkovska, Hristo Metev 

Czech Republic 

Masroor Ali, Eva Burdova, Marie Buresova, Jana Bursova, Jan Dindos, Josef Frátrik, Petr Hartman, Milos Havlik, Alena Havlikova, 

Eva Havlova, Ivo Hojka, Viktor Jensovsky, Ivana Jirmanova ,Kveta Kalandrova, Pavel Kalina, Eva Klenerova, Petr Kolman, Jaroslava 

Krenarova, Jaroslav Mares, Andrea Matulova, Zdenek Pekarek, Lenka Povysilova, Jolana Presperinova, Vladimir Vondra, Olga 

Zajicova, Lydie Zakova, Jiri Zoula, Josef Veverka, Renata Kolarikova 
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Denmark 

Torben Evald, Asbjørn Høegholm, Christian Niels Meyer, Bernard Enk, Torben Sørensen, Flemming Madsen, Martin Døssing, 

Kirsten Stax Jakobsen, Jost Wessels, Michael Hansen 

Finland 

Auli Hakulinen, Jyrki Kotaniemi, Juhani Elo, Matti Pietiläinen, Kari Venho, Martti Torkko, Ilona Niemelä, Ralf Backman, Pentti 

Järvinen, Ritva Kauppinen 

France 

Francois-Xavier Blanc, Christophe Pinet, Francois Xavier Lebas, Jacques Dupouy, Dominique Krai, Romain Kessler, Francois Milhe, 

Dominique Mounier, Christophe Faraut, Bruno Bellon-Serre, Sami Taieb, Alain Ducolone, Antoine Smolis, Eric Bouchaert, Alain 

Bettendorf, Serge Verdier, Luc Dussart, Thierry Gervais de Lafond, Henri Kafe, Gilles Devouassoux, Olivier Maurisset, Cyril Maurer, 

Alain Perche, Henri Perelroizen, Guy René Boyer, Cecile Rochefort-Morel, Michel Monchatre, Eric Marangoni, Bernard Castelli, 

Didier Rabaud, Christian Ravier, Odile Bourgeois, Jean Paul Boyes, Florent Devenyns, Luc Garrigue, Emmanuel Kressmann, 

Bernard Lafaurie, Patrick Amblard, Bruno Charrier, Jean-Baptiste Churet, Marc Flosi, Jean-Luc Gabrielli, Vincent Navarre, Aimé 

Rousset, Michel Amate, Luc Bourdrel, Vincent Simon, Jean-Yves Jasnot 

Germany 

Jörg Kampschulte, Reinhard Schaupp, Helga Hector, Lothar Ritter, Christine Thomas, Annegret Dersidan, Hermann-W. 

Bründermann, Joachim Hauk, Uwe Horstmeier, Rainer Schulte-Braucks, Thomas Jacubasch, Annekathrin Möwius, Hermann Zimny, 

Wolfgang Gebhardt, Klaus Weyland, Hans-Wilhelm Deutscher, Günther Klemm, Bernd-Thomas Kellner, Tillmann Schneebauer, Jörg 
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Piroth, Volker Pohl, Andreas Pustelnik, Hans-Walter Bindig, Wilma Großkopf, Reiner Dentler, Edgar Hossbach, Thomas Koch, 

Gunter Lehmann, Otto Peters, Peter Riegel, Günter Karl Theis, Dirk Weber, Patrick Abdul-Malak, Dennes Barth, Christian Becker, 

Matthias Eyck, Werner Erdle, Johannes Keßel, Andreas Lohmann, Volker Henning, Heike Stenzel, Karl Stuff, Petra Wasner, Sören 

Schmidtmann, Andreas Benedix, Ludger Micke, Siegrid Hofmann, Ralf Engelhard, Josip Udosic, Matthias Luttermann, Jürgen Merke, 

Stephan Molitor, Richard Jander, Andreas Ziegner, Günter Petig, Olaf Besser, Rosmarie Böhm, Wilfried Dorsch, Andreas Triebel, 

Stefanie Asten, Adyeri Babyesiza, Ernst Baumann, Ekkehard Beck, Joachim Lehnert, Ernst Radermacher, Michael Götze, Gerd-

Ulrich Heinz, Walter Vorderstraße, Tasso Bieler, Torsten Läßig, Axel Overlack, Marion Dünzel, Wolfgang Gröschel, Friedrich 

Riffelmann, Erika Eisel, Regina Deckelmann, Bernd Kroemer, Dietrich Auge, Joachim Saur, Gerhard Hoheisel, Rudolf Hennig, 

Rudolf Maria Huber, Silke Wiemer, Josef Junggeburth, Wolfgang Petermann, Joachim Pettenkofer, Udo Prehn, Albrecht Bezler, 

Hans Brüggen, Vera Grimm-Sachs, Arend Eilers, Anneliese Linnhoff, Wolfgang Mitlehner, Jürgen Thomas, Bernd Georg Trümper, 

Claus Vogelmeier, Lutz H. von Versen, Heinrich Weber, Joachim Schönen, Wolfgang Schürmann, Konrad Pumpe, Volker Seiz, 

Holger Troß, Jens Becker, Ronald Luther, Michael Schroers, Uta Rabe, Wilhelm Rau, Rudolf Remppis, Ulrike Heschel, Andreas 

Hellmann, Frank Käßner, Andrea Koch, Christian Geßner, Birgit Jasch, Petra Kühne, Hilger Mueller, Nikolaos Peslis, Martina 

Selbitschka, Heiner Steffen, Harald Sudhoff, Michael Ohmer, Tilmann Gebhardt, Jörg Winkler, Georg Behler, Klaus Polke, Ulrich 

Botzen, Matthias Unland, Bernd W. Raack, Sven Aries, Klaus-Georg Hissnauer, Hermann A. Trauth, Ralf Husmann, Margit Korduan, 

Michael Petri, Ute Lenk, Claudia Savaser, Günther Preiss, Christof Welss, Horst Martin, Markus Angerer, Peter Berg, Ute Bettig, 

Karin Böhm, Horst Fleck, Jörg Groth, Evelin Liefring, Wilhelm Winkels, Jens Müller, Michael Sebert, Gábor Havasi-Jost, Arite 

Westphal, Uwe Kleinecke-Pohl, Beate Korth-Wiemann, Björn Schmorell, Ludger Lindemann, Christine Trainer, Umberto Gehling, 

Matthias Eichler, Thomas Lienert, Axel Schaefer, Jörg Eller, Helen Arievich 
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Hungary 

Eleonóra Babinszky, Zoltán Balikó, Anna Bartha, Éva Bauknecht, Mária Csollák, Zoltán Csontos, Zsuzsanna Györi, Tamás Huszár, 

Maria Jedlinszki, Gábor Kelen, Melinda Kónya Melinda, Barna Kiss, Júlia Lantos, Katalin Major, Imre Mészáros, Katalin Mitrovics, 

Emília Nagy, Miklós Naményi, Gyula Pánczél, Eva Radeczky, Marianna Rakvács, Judit Schlezák, Zsuzsanna Szalai, Maria Szentesi, 

Zsuzsanna Sztancsik, Edina Tolnay, Attila Varga, Ilona Vinkler, Attila Somfay 

Israel 

Amnon Ariel, Mordechai Reuben Kramer, Issahar Ben-Dov, Raffael Breuer, Gershon Fink, David Lieberman, Mordechai Yigla, Meir 

Raz, Zeev Vilayi-Weiler, Daniel Weiler-Ravell, Marinella Beckerman, Clement Cahan, Noam Goldstein, David Stav 

Italy 

Marco Ronco, Claudio Fracchia, Liberatore Monaco Giuseppe, Paolo Ligia Giovanni, Alfredo Potena, Pietro Pirina, Franco Tassi 

Gian, Vito Brusasco, Giorgio Pisati, George Ian Cremona, Giuseppe Di Maria, Leonardo Fabbri, Enrico Micallef, Pier Luigi Paggiaro, 

Riccardo Pistelli, Ernesto Pozzi, Alessandro Sanduzzi Zamparelli, Giorgio Santelli 

Latvia 

Aurika Babjoniseva, Ludmila Borsa, Maris Bukovskis, Dace Harasimjukas, Rita Iesalniece, Aiva Petersone, Inese Smiltena, Alvils 

Krams, Zinaida Lapkovska, Ruta Eglite, Abele Santa, Inese Petrova, Sarmite Puzule 



 7

Lithuania 

Arturas Kiziela, Albinas Naudziunas, Gintautas Gumbrevicius, Audris Visokinskas, Egle Zebiene, Leonas Valius, Remigija Mikutiene, 

Stanislovas Naudziunas, Palmira Leisyte, Violeta Griskeviciene, Violeta Matukiene, Lina Venceviciene, Zivile Juskiene, Dalius 

Vaicius 

Netherlands 

Willem Wouter van Kempen, I. Agous, Tjoeke Tan, L. de Schipper 

Norway 

Sigbjorn Elle, Hans Olav Hoivik, Andreas Tandberg, Sven Henrichsen, Frank Kjelsberg, Jørn Ossum Gronert, Lind Knut Weisser, 

Tore Rødølen, Steinar Helberg, Groh Nada Zafran, Torbjørn Kjaernli, Norheim Pal 

Poland 

Adam Antczak, Beata Asankowicz-Bargiel, Halina Batura-Gabryel, Andrzej Bozek, Zenon Bukowczan, Ryszarda Chazan, Elzbieta 

Chyczewska, Malgorzata Cieslak, Jan Cieslicki, Barbara Sikora, Radoslaw Gawlik, Dorota Gorecka, Ewa Gross-Tyrkin, Iwona 

Grzelewska-Rzymowska, Joanna Herbowska, Teresa Hofman, Renata Jankowska, Grazyna Jasieniak-Pinis, Ewa Jassem, Barbara 

Kaczmarek, Grzegorz Kania, Jacek Karpinski, Krzysztof Kliks, Marzena Justyna Mierzejewska, Romuald Korzeniak, Agata Kot, 

Halina Krystyna Kowalczyk, Jan Kus, Ewa Laczynska-Kozerska, Jerzy Liebhart, Danuta Madra-Rogacka, Bernadetta Majorek-

Olechowska, Dorota Malosek, Janusz Milanowski, Grzegorz Mincewicz, Robert Marek Mroz, Dariusz Nowak, Krystyna Obtulowicz, 

Adam Pajor, Wladyslaw Pierzchala, Pawel Piotrowicz, Wojciech Piotrowski, Ewa Pisarczyk-Bogacka, Grazyna Pulka, Irena Rajtar, 

Andrzej Roslan, Malgorzata Rozycka-Grudniewicz, Cezary Rybacki, Zbigniew Sankowski, Ryszard Sciborski, Anna Sidorowicz-
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Bialynicka, Zenon Siergiejko, Wojciech Skucha, Jan Marek Slominski, Violetta Labij, Ewa Springer, Michal Stepka, Wojciech 

Szafranski, Hanna Szelerska-Twardosz, Miroslaw Szmidt, Jacek Szotrowski, Marzenna Tarnowska-Matusiak, Tomasz Kachel, 

Wlodzimierz Mierzwa, Ewa Trawinska, Ewa Trebas-Pietras, Iwona Witkiewicz, Piotr Wojnowski, Krzysztof Wytrychowski, Ewa Zalc-

Budziszewska, Grzegorz Ziolo, Dariusz Ziora, Krzysztof Niezgoda, Zyta Szumlanska, Elzbieta Smalera, Piotr Napora, Wlodzimierz 

Leszczynski, Dariusz Pasternak, Malgorzata Zurowska-Gebala, Tomasz Przysiecki, Malgorzata Dobryniewska, Wanda Kabata, 

Joanna Rosinska-Migda, Halina Lupinska, Jerzy Bortkiewicz, Krzysztof Brzecki, Wieslaw Andrzejewski, Anna Doboszynska, 

Wieslawa Porawska, Janusz Regula, Krystyna Maciejewska, Izabela Krupa-Borek, Wojciech Lubinski 

Portugal 

António Domingos, Ulisses Brito, Luis Goes, Julio Pereira, Luis Coelho, Antonio Antunes, Carlos Alves, Aurora Lino, Carlos 

Gasparinho, José Reis, Graca Freitas 

Romania 

Violeta Aurora Campian Tatar, Paul Ioan Stoicescu, Angelica Savu, Mircea Marta, Mihai Voiculescu, Dan Gainaru, Luminita Vasilica 

Mihalache, Serban Stroescu, Carmen Georgeta Fierbinteanu-Braticevici, Ion Bruckner, Gabriel Ungureanu, Lucian Ioncica, Florea 

Voinea, Gabriela Jimborean, Diana Tint, Oana Cristina Arghir, Mariana Tudoran, Sorin Nistor, Traian Doru Cioban, Daniela 

Boisteanu, Coman Tanasescu 

Russia 

Liudmila Lenskaya, Ludmila Ogorodova, Alla Ivleva, Rustem Fassakhov, Emilia Volkova, Igor Libov, Nadezhda Shostak, Alexander 

G. Chuchalin, Olga Reshetko, Olga Barbarash, Nadezhda Logvinenko, Tatiyana Martynenko, Lubov Shpagina, Olga Smolenskaya, 

Alexander Sherenkov, Alexander Khokhlov, Mikhail Ilkovich, Boris Nemtsov, Vladimir Simanenkov, Vasilij Trofimov, Vadim Mazurov, 
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Roman Gorenkov, Olga Bugrova, Anatoly Martynov, Raisa Stryuk, Nataliya Yarokhno, Evgeny I. Shmelev, Vladimir Martynenko, Irina 

Cherkashina, Ekaterina Bukreeva, Konstantin Tebloev, Marina Ballyzek, Vladimir Dvornikov, Alexander Gorelov, Igor Leshchenko, 

Sergey Tereschenko, Igor Bokarev, Dmitriy Belenkiy, Ludmila Alexeeva, Elena Idrisova, Elena Pavlysh, Olga Berkovich, Mikhail 

Boyarkin, Mikhail Arkhipov, Gennadiy Storozhakov, Vladimir Zadionchenko, Tatiyana Treshkur, Alexander Krivosheev, Nataliya 

Shilkina, Anatoly Tokmalaev, Alexey Bezlepko, Alexander Tkachev, Evgeniy Gamal, Natalia Vasilyeva, Arkadiy Vyortkin, Grigory 

Arutyunov, Veronika Popova, Nadezhda Izmozherova, Valery Podzolkov, Irina Sidorenko, Galina Shestakova, Svetlana Pavlishchuk, 

Yury Antonovsky, Vadim Arkhipovsky, Marina Osipenko, Alla Esina, Tatiana Shutyak, Petr Yablonsky, Nadezhda Ragozina, Elena 

Polkanova, Valeria Esip, Anatoly Kuzin, Galina Ignatova, Svetlana Komar, Natalya Koziolova, Natalia Galvas, Natalia Berezina, 

Dmitry Butko, Tatiana Pistraya, Alexander Zagorodsky, Elmira Zilber, Galina Polevtsova, Konstantin Soloviev, Sergey Andreevsky, 

Natalia Raspopina, Sergey Yakushin, Alina Agafina, Natalia Khurukhurova, Irina A. Stitsenko, Valeriy Agapov, Alexander Surovov 

Slovakia 

Helena Horvathova, Slavomir Hrebenar, Peter Jurco, Yveta Kubikova, Miriam Michalickova, Yvonna Mihalecova, Erika Pribulova, 

Vlasta Ruziakova 

Slovenia 

Matjaz Flezar, Snezana Ulcar-Kostic, Arjana Macek Cafuta, Sasa Letonja, Tomaz Smonkar, Katarina Vulkelic 

Spain 

Josep Roca, Joaquim Gea, Edduard Monso, Pilar de Lucas, Ferran Barbe, Jose Luis Alvarez-Sala, Bienvenido Barreiro, Pedro Luis 

Cabrera, Pilar Cordero, Fernando Sanchez, Julio Merino, Ramón Agüero, Jaime Corral, Felix del Campo, Juan José Soler, Jaime 
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Signes-Costa, Marcelino Salgueiro, Eva Martinez, Conrado Kongsun-Shum, Rafael Blanquer, Maria del Carmen Vennera, Maite 

Luengo Planas, Pilar Berlinches, Adolfo Baloira Villar 

Turkey 

Ali Kadri Cirak, Altay Sahin, Turan Acican, Metin Ozkan, Esen Kiyan, Fusun Yildiz, Ercument Ege, Ali Metin Gorguner, Nurhan 

Koksal, Ali Kocabas, Hakan Gunen, Ozen Basoglu 

Ukraine 

Oleksandr Dzyublyk, Volodymyr Gavrysiuk, Victoria Kostromina, Boris Palamar, Olena Grishyna, Oleksiy Mykilayovych Korzh, 

Ludmila Georgyivna Amer, Tetyana Pertseva, Vicktoriya Rodionova, Oleksandr Kuriata, Valeriy Vdovychenko, Zinaida Efimovna 

Telyatnikova, Nadiya Monogarova, Vadym Vizir, Valeriy Chernyak, Galyna Koshukova, Igor Gospodarskyy, Galyna Popik, Yuriy 

Rudyk, Volodymyr Biloglazov, Viktor Blazhko, Svitlana Panina, Grigoriy Ignatenko, Olga Girina, Oleg Kashtelyan, Olena Voloshyna, 

Anatoliy Svintsitskyy, Yuriy Mostovoiy, Orest Ostapovych Abrahamovych, Igor Skrypnyk, Ludmila Mykhaylivna Pasiyeshvily, Myckola 

Ostrovskiy, Vasyl Netiazhenko, Larysa Dudar, Lilia Romaniuk, Ivan Sakharchuk, Zhanna Semidotska, Andrey Bazylevych, Mykhaylo 

Vlasenko, Olexander Smolyanyy, Eduard Khodosh, Volodymir Putintsev, Vitalyy Viktorovich Syvolap, Ivan Mykhaylovych Fushtey, 

Igor Antonovich Plesh, Anatoliy Diachenko, Viktoriya Tsokalo, Yuriy Feshchenko, Liudmyla Iashyna, Valentyna Chopyak, Mykola 

Yabluchanskyy, Nalyotov Sergiy 
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United Kingdom 

Ian Michael Orpen, Carol McCinnon, Alun George, Philip Ashe, Bhavesh Bodalia, Peter Burge, Ian Caldwell, Nicholas Charles Duffy, 

Adam Ellery, Bernard Gerald Higgins, Jane Gravil, Nick Jones, Paul Jones, Niall Keaney, Malcolm McCaughey, Stefan Olav Mohr, 

Rajiv Sharma, Richard Russell, Hamish Simpson, Andrew Smithers, Amrit Pal Singh Takhar, Thomas Gray Maxwell, Martin Adler, 

Thomas Cahill, Wayne Turner, Mark David Blagden 
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Section 2: Secondary and safety endpoints  

Secondary 
Endpoints 

• Time to event: 

o Time to first COPD exacerbation leading to hospitalization (i.e. severe COPD 

exacerbation) 

o Time to first moderate COPD exacerbation 

o Time to premature discontinuation of trial medication 

o Time to first COPD exacerbation or time to discontinuation of study medication 

because of worsening of underlying disease (whichever came first) 

o Time to first exacerbation treated with systemic steroids   

o Time to first exacerbation treated with antibiotics   

o Time to first exacerbation treated with systemic steroids and antibiotics   

• Number of patients with events: 

o Occurrence of at least 1 COPD exacerbation 

o Occurrence of at least 1 COPD exacerbation leading to hospitalization 

o Occurrence of premature discontinuation of trial medication 

• Number of events: 

o Number of COPD exacerbations 

o Number of COPD exacerbations leading to hospitalization (i.e. severe COPD 

exacerbations) 

o Number of moderate COPD exacerbations  

o Number of exacerbations treated with systemic steroids   
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o Number of exacerbations treated with antibiotics  

o Number of exacerbations treated with systemic steroids and antibiotics 

• Pre-dose morning Peak Expiratory Flow Rate (PEFR) measured by patients at home 

during the first 4 months of randomized treatment (weekly means were calculated) 

Safety Endpoints • Serious adverse events 

• Adverse events leading to treatment discontinuation 

• Treatment-related adverse events  

• Major adverse cardiovascular events (MACE) during treatment* 

• All-cause mortality with onset of fatal AE during treatment with study medication + 30 

days 

• All-cause mortality including follow-up of vital status from patients who prematurely 

discontinued treatment and date of death within 360 days 

*Included fatal cardiac disorders, fatal vascular disorders, sudden death, cardiac death, sudden cardiac death, serious adverse 

events (fatal and non-fatal) from myocardial infarction, and stroke. 
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Section 3: Analysis of exacerbations by exacerbation severity and by treatment with systemic steroids and/or antibiotics 

 Tiotropium 
(N=3707) 

Salmeterol 
(N=3669) 

Ratio  
(95% CI) 

P-value 

Moderate/severe exacerbation     

Patients with ≥1 moderate/severe exacerbation, n (%) 1277 (34.4) 

 

1414 (38.5) 0.83* 

(0.77–0.90) 

<0.001 

Number of moderate/severe exacerbations 2114 2297 -- -- 

Rate of moderate/severe exacerbations per patient year 0.64 

 

0.72 0.89† 

(0.83–0.96) 

0.002 

Moderate exacerbation     

Patients with ≥1 moderate exacerbation, n (%) 1114 (30.1) 

 

1206 (32.9) 0.86* 

(0.79–0.93) 

<0.001 

Number of moderate exacerbations 1802 

 

1884 -- -- 

Rate of moderate exacerbations per patient year 0.54 

 

0.59 0.93† 

(0.86–1.00) 

0.048 

Severe exacerbation     

Patients with ≥1 severe exacerbation, n (%) 262 (7.1) 

 

336 (9.2) 0.72* 

(0.61–0.85) 

<0.001 

Number of severe exacerbations 312 413 -- -- 

Rate of severe exacerbations per patient year 0.09 0.13 0.73† 

(0.66–0.82) 

<0.001 

Exacerbations treated with systemic steroids     
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Patients with ≥1 systemic steroid-treated exacerbation, n (%) 715 (19.3) 

 

852 (23.2) 0.77*  

(0.69–0.85) 

<0.001 

Number of systemic steroid-treated exacerbations 1106 1302 -- -- 

Rate of systemic steroid-treated exacerbations per patient year 0.33 

 

0.41 0.82† 

(0.76–0.90) 

<0.001 

Exacerbations treated with antibiotics     

Patients with ≥1 antibiotics-treated exacerbation, n (%) 1154 (31.1) 

 

1259 (34.3) 0.85*  

(0.78–0.92) 

<0.001 

Number of antibiotics-treated exacerbations 1753 

 

1894 -- -- 

Rate of antibiotics-treated exacerbations per patient year 0.53 

 

0.59 0.90† 

(0.84–0.97) 

0.004 

Exacerbations treated with systemic steroids and antibiotics     

Patients with ≥1 systemic steroid- and antibiotics-treated exacerbation, n (%) 562 (15.2) 

 

671 (18.3) 0.76*  

(0.68–0.86) 

<0.001 

Number of systemic steroid- and antibiotics-treated exacerbations 749 

 

906 -- -- 

Rate of systemic steroid- and antibiotics-treated exacerbations per patient year 0.23 

 

0.28 0.80† 

(0.73–0.88) 

<0.001 

*Time to event analysis was done using Cox's proportional hazards regression model with (pooled) centre and treatment as 

covariate; ratio refers to hazard ratio. 
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†Number of event analysis was done using Poisson regression correcting for overdispersion and adjusting for treatment exposure; 

ratio refers to rate ratio. Findings of this analysis were supported by negative binomial regression analysis (not shown).  
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Section 4A: Subgroup analysis of primary endpoint for pulmonary medication subgroups 

Pulmonary medication use 
at baseline 

Tiotropium 
n/N 

Salmeterol 
n/N 

Hazard Ratio* (95% CI) 
Tiotropium vs. Salmeterol 

Subgroup by treatment 
interaction P-value 

   Maintenance naïve† 

      Yes 

      No 

 

167/672 

1110/3035 

 

202/671 

1212/2998 

 

0.79 (0.65, 0.97) 

0.86 (0.79, 0.93) 

0.48 

   LABA 

      Yes 

      No 

 

740/1910 

537/1797 

 

807/1891 

607/1778 

 

0.86 (0.78, 0.95) 

0.84 (0.75, 0.95) 

0.84 

   Tiotropium 

      Yes 

      No 

 

478/1131 

799/2576 

 

490/1110 

924/2559 

 

0.93 (0.82, 1.05) 

0.81 (0.74, 0.89) 

0.11 

   Anticholinergics‡ 

      Yes 

      No 

 

770/2002 

507/1705 

 

826/1985 

588/1684 

 

0.88 (0.79, 0.97) 

0.82 (0.73, 0.92) 

0.41 

   Tiotropium + LABA 

      Yes 

      No 

 

308/676 

969/3031 

 

310/656 

1104/3013 

 

0.94 (0.80, 1.10) 

0.83 (0.76, 0.90) 

0.19 

   LABA + ICS 

      Yes 

      No 

 

648/1606 

629/2101 

 

700/1597 

714/2072 

 

0.87 (0.78, 0.97) 

0.84 (0.75, 0.93) 

0.62 
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   Tiotropium + LABA + ICS 

      Yes 

      No 

 

277/602 

1000/3105 

 

274/578 

1140/3091 

 

0.94 (0.80, 1.11) 

0.83 (0.76, 0.90) 

0.22 

n=number of patients with at least one exacerbation (onset during actual treatment); N=total number of patients. 

*Based on subgroup-wise Cox regression with treatment as covariate. 
†Maintenance naïve means that patients were not receiving any of the following treatments at baseline: ICS, systemic corticosteroids, 

xanthines, anticholinergics (short- or long-acting), LABA. 
‡Short- or long-acting anticholinergics.  

LABA=long-acting beta-agonist; ICS=inhaled corticosteroid. 
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Section 4B:. Post-hoc subgroup analysis by geographical region – time to first COPD exacerbation 
 

Tiotropium  Salmeterol  

Region** N n (%) N n (%) 

Hazard ratio* (95% CI) 
Tiotropium vs. Salmeterol 

Eastern Europe 2449 801 (32.7) 2412 878 (36.4) 0.87 (0.79, 0.95) 

Mediterranean countries 263 110 (41.8) 256 127 (49.6) 0.81 (0.62, 1.04) 

Nordic countries 70 34 (48.6) 75 37 (49.3) 0.81 (0.51, 1.29) 

Western Europe 925 332 (35.9) 926 372 (40.2) 0.83 (0.72, 0.97) 

n=number of patients with at least one exacerbation (onset during actual treatment); N=total number of patients. 
Subgroup-by-treatment interaction P-value 0.92 (Cox regression). 

*Based on subgroup-wise Cox regression with treatment as covariate. 

**Eastern Europe: Bulgaria, Czech Republic, Hungary, Latvia, Lithuania, Poland, Romania, Russia, Slovakia, Slovenia, Ukraine; Mediterranean 
countries: Israel, Italy, Portugal, Spain, Turkey; Nordic Countries: Denmark, Finland, Norway; Western Europe: Austria, Belgium, France, 
Germany, Netherlands, United Kingdom. 
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Section 4C:. Post-hoc subgroup analysis by geographical region – number of COPD exacerbations  
 

Tiotropium Salmeterol  

Region* N Rate† (95% CI) N Rate† (95% CI) 

Rate ratio (95% CI)  
Tiotropium vs. Salmeterol 

Eastern Europe 2449 0.54 (0.51, 0.58) 2412 0.62 (0.58, 0.66) 0.88 (0.80, 0.96) 

Mediterranean countries 263 1.02 (0.87, 1.18) 256 1.12 (0.96, 1.30) 0.91 (0.74, 1.13) 

Nordic countries 70 1.38 (1.06, 1.79) 75 1.43 (1.09, 1.86) 0.97 (0.67, 1.41) 

Western Europe 925 0.76 (0.69, 0.84) 926 0.84 (0.77, 0.93) 0.90 (0.79, 1.03) 

Poisson regression correcting for overdispersion and adjusted for treatment exposure (treated set); events with onset during actual treatment. 

Subgroup−by−treatment interaction P-value 0.95. 

*Eastern Europe: Bulgaria, Czech Republic, Hungary, Latvia, Lithuania, Poland, Romania, Russia, Slovakia, Slovenia, Ukraine; Mediterranean 
countries: Israel, Italy, Portugal, Spain, Turkey; Nordic Countries: Denmark, Finland, Norway; Western Europe: Austria, Belgium, France, 

Germany, Netherlands, United Kingdom. 
†Mean adjusted rate of exacerbations per patient year. 

 
 

 



 21

Section 5: Genotyping and daily peak flow 

Genotyping 

Genotyping of two genetic polymorphisms B16 (ARG16GLY) and B27 (GLN27GLU) was performed in patients (tiotropium arm 

n=2564; salmeterol arm n=2561) who gave informed consent for genotyping. The results of the genotyping substudy will be reported 

separately.  

Daily Peak Flow 

Patient recorded once daily peak flow measurements throughout the 2-week run-in period, and during the first 4 months of the 

randomized treatment period. Morning measurements were performed immediately upon arising after the patient had cleared out 

mucus and prior to administration of trial and/or rescue medication. The best of 3 readings for each measurement was recorded. The 

results will be reported separately. 
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Section 6: Patient exclusion criteria 

• Significant diseases other than COPD, i.e. disease or condition which, in the opinion of the investigator, may have put the patient 

at risk because of participation in the study or may have influenced either the results of the study or the patients’ ability to 

participate in the study 

• Patients with a diagnosis of asthma 

• Patients with a life-threatening pulmonary obstruction, or a history of cystic fibrosis 

• Patients with known active tuberculosis 

• Patients with a known symptomatic prostatic hyperplasia or bladder neck obstruction 

• Patients with symptomatically-controlled prostatic hyperplasia on medication might have been included and should have 

continued their medication. 

• Patients with known narrow-angle glaucoma 

• Patients with a history of myocardial infarction within the year prior to Visit 1 

• Patients with a history of hospital admission for heart failure within the year prior to Visit 1 

• Patients with cardiac arrhythmia that required medical or surgical treatment 

• Patients with severe cardiovascular disorders 
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• Patients with a known hypersensitivity to anticholinergic drugs, beta-adrenergics, lactose or any other component of the 

medication delivery system 

• Patients with known moderate or severe renal insufficiency (known creatinine clearance of ≤50 mL/min) 

• Patients with untreated known hypokalaemia 

• Patients with untreated known thyrotoxicosis 

• Patients with brittle/unstable diabetes mellitus 

• Patients with a history of and/or active significant alcohol or drug abuse. See exclusion criterion 1 

• Patients who had taken an investigational drug within 30 days or 6 half-lives (whichever is greater) prior to Visit 1 

• Use of systemic corticosteroid medication at unstable doses (i.e., less than 6 weeks on stable dose) or at doses in excess of the 

equivalent of 10 mg prednisolone per day or 20 mg every other day 

• Pregnant or nursing women or women of childbearing potential not using a medically approved means of contraception (i.e., oral 

contraceptives, intrauterine devices, diaphragm or subdermal implants such as Norplant) for at least 3 months prior to, and for the 

duration of the trial  

• Previous participation (receipt of randomized treatment) in this study 

• Patients who were participating at the same time in another study 
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• Patients with any respiratory infection or COPD exacerbation in the 4 weeks prior to Visit 1 or during the run-in period should 

have been postponed. In the case of a respiratory infection or COPD exacerbation during the run-in period, the run-in period 

could have been extended up to 4 weeks 
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Section 7: Trial design  

 

R=randomization; SAEs=serious adverse events; MDI=metered-dose inhaler; COPD=chronic obstructive pulmonary disease.  
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Section 8: Randomization and blinding procedures 

A randomization list was generated by the sponsor using a validated system involving a pseudo-random number generator. Patients 

were randomized to treatment via an Interactive Voice Response System (Perceptive Informatics Inc., Berlin, Germany). Patients 

were randomized in a 1:1 ratio in blocks of four, with equal allocation of treatment within each block per country site.  

Blinding was maintained by allocation of a dummy placebo MDI to those randomized to the tiotropium arm and a dummy placebo 

HandiHaler to those in the salmeterol arm. Tiotropium and placebo capsules were identical in size and colour and were therefore 

indistinguishable. 
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Section 9: Statistical analysis – sample size determination  

Sample size was based on meta-analyses of previous clinical studies. To derive an assumption about the proportion of patients 

treated with tiotropium who had at least one exacerbation after 12 months, nine trials using the same definition of an exacerbation as 

POET-COPD and with durations of between 6 months and one year (Boehringer Ingelheim clinical trial reference numbers 114/117,1 

115/128,1 130,2 137,2 214,3 259,4 266,5 256,6 2707) were analyzed. This resulted in a Kaplan-Meier estimate at week 46 of 0.421 with 

a 95% confidence interval of (40.015%, 44.159%). Thus it was reasonable to assume that the percentage of patients treated with 

tiotropium and experiencing at least one COPD exacerbation within 52 weeks would be at least 40%. 

Three previous head-to-head comparisons available at the time of the planning of POET-COPD between tiotropium and salmeterol of 

3–6 months duration1,8 were used to substantiate the choice of a hazard ratio between tiotropium and salmeterol of 0.9 for sample 

size calculations. 

One blinded interim analysis was planned in the POET-COPD protocol to assess event rates during the conduct of the study and to 

increase the sample size when the overall event rate turns out to be too small. The results of the conducted interim analysis indicated 

an event rate to experience at least one exacerbation within 12 months about 2% lower than assumed. This led to the decision to 

increase the total sample size from 6,800 to 7,350. 
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Section 10: Committees 

Name of Committee Purpose Members 

Data Safety 

Monitoring Board 

Evaluate accrued data and 

determine, based on safety data, 

whether study should continue  

Paul Corris, MD 

Department of Respiratory Medicine, Freeman Hospital 

Newcastle upon Tyne, United Kingdom 

Frans Van de Werf, MD 

Cardiology Division, U.Z. Gasthuisberg 

Leuven, Belgium 

Stephen Senn, Ph.D. 

Department of Statistics, University of Glasgow 

Glasgow, United Kingdom 

Michael Rudolf, MD 

Department of Respiratory Medicine, Ealing Hospital 

Southall, United Kingdom 

Mortality Adjudication 

Committee 

Provide consistent, systematic, 

and independent assessment of 

the primary cause of death 

(blinded to treatment group) by 

Norbert Krug, MD 

Fraunhofer Institute for Toxicology and Experimental 

Medicine 

Hannover, Germany 
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reviewing the information provided 

in the Council for International 

Organisation of Medical Sciences 

(CIOMS) form for each patient. 

Two adjudication meetings were 

held. 

F Joachim Meyer, MD 

Heidelberg University Hospital 

Heidelberg, Germany 

Matthias John, MD 

Medical practice at Asklepios Hospital Uckermark  

Schwedt/Oder, Germany 

Steering Committee Advise on protocol amendments, 

interim analyses, subgroup 

analyses, health economic 

analysis, publication of trial 

design, and publication of primary 

publication 

Claus Vogelmeier, MD 

Hospital of the Universities of Giessen and Marburg 

Marburg, Germany  

Kai-Michael Beeh, MD 

insaf Respiratory Research Institute 

Wiesbaden, Germany 

Maureen Rutten-van Mölken, PhD 

Institute for Medical Technology Assessment, Erasmus 

Medical Centre 

Rotterdam, The Netherlands 
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Section 11: Coexisting conditions at baseline in ≥5% patients (in any treatment group) by MedDRA system organ class 

System Organ Class Tiotropium 
(N = 3707) 

n (%) 

Salmeterol  
(N = 3669) 

n (%) 

Total 
(N = 7376) 

n (%) 

Total with any comorbid condition 3003 (81.0) 2982 (81.3) 5985 (81.1) 

   Vascular disorders* 1880 (50.7) 1890 (51.5) 3770 (51.1) 

   Cardiac disorders 979 (26.4) 941 (25.6) 1920 (26.0) 

   Metabolism and nutrition disorders 905 (24.4) 847 (23.1) 1752 (23.8) 

   Musculoskeletal and connective tissue disorders 707 (19.1) 673 (18.3) 1380 (18.7) 

   Gastrointestinal disorders 647 (17.5) 592 (16.1) 1239 (16.8) 

   Respiratory, thoracic and mediastinal disorders 516 (13.9) 556 (15.2) 1072 (14.5) 

   Nervous system disorders 342 (9.2) 340 (9.3) 682 (9.2) 

   Infections and infestations 353 (9.5) 321 (8.7) 674 (9.1) 

   Surgical and medical procedures 242 (6.5) 260 (7.1) 502 (6.8) 

   Reproductive system and breast disorders 228 (6.2) 265 (7.2) 493 (6.7) 

   Psychiatric disorders 209 (5.6) 187 (5.1) 396 (5.4) 

   Hepatobiliary disorders 201 (5.4) 170 (4.6) 371 (5.0) 

*Predominantly hypertension. 

MedDRA= Medical Dictionary for Regulatory Activities.   
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Section 12: Incidence rates and incidence rate ratios (95% confidence intervals) for serious adverse events in ≥0.5% of the 

population by preferred term* 

Preferred Term Tiotropium  

(N = 3707) 

Salmeterol  

(N = 3669) 

Rate ratio (95% CI) 

Tiotropium vs. Salmeterol 

 N (%) Rate† N (%) Rate†  

COPD 270 (7.3) 7.77 335 (9.1) 10.03 0.77 (0.66, 0.91) 

Pneumonia 54 (1.5) 1.50 64 (1.7) 1.84 0.82 (0.57, 1.18) 

Cardiac failure 17 (0.5) 0.47 21 (0.6) 0.60 0.79 (0.41, 1.49) 

Myocardial infarction 20 (0.5) 0.55 13 (0.4) 0.37 1.50 (0.74, 3.02) 

Respiratory failure 16 (0.4) 0.44 20 (0.5) 0.57 0.78 (0.40, 1.50) 

 

*Preferred term (PT) according to the Medical Dictionary for Regulatory Affairs. Listed are PTs that were reported by ≥0.5% of 

patients in either study group with onset during the on treatment period plus 30 days after last dose of treatment. 

†Incidence rate (per 100 patient-years). 

COPD=chronic obstructive pulmonary disease. 
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Section 13A: Mortality – all-cause  
Patients, n (%) Tiotropium 

(N=3707) 
Salmeterol 
(N=3669) 

Hazard Ratio* 
(95% CI) 

P value† 

   On treatment + 30 days 66 (1.8) 73 (2.0) 

 

0.85 

(0.61, 1.19) 

0.35 

   Planned treatment (date of  death ≤360 days) 64 (1.7) 78 (2.1) 

 

0.81 

(0.58, 1.13) 

0.21 

On treatment + 30 days: Number of deaths with onset during on treatment + 30 days. 

Planned treatment: Date of death ≤day 360 (includes vital status collection of prematurely discontinued patients). 

*Hazard ratio (tiotropium/salmeterol) calculated using Cox regression with treatment as a covariate. 
†Based on Wald’s chi-square test. 
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Section 13B: Mortality – fatal events by MedDRA system organ class (planned treatment) 
Patients, n (%) Tiotropium 

(N=3707) 
Salmeterol 
(N=3669) 

Total with fatal events  64 (1.7) 78 (2.1) 

Cardiac  8 (0.2) 6 (0.2) 

Gastrointestinal  2 (0.1) 2 (0.1) 

General* 16 (0.4) 25 (0.7) 

Infections 7 (0.2) 5 (0.1) 

Injury, poisoning and procedural complications 1 (0.0) 1 (0.0) 

Neoplasm 12 (0.3) 13 (0.4) 

Nervous system 2 (0.1) 3 (0.1) 

Psychiatric 1 (0.0) 2 (0.1) 

Respiratory 13 (0.4) 20 (0.5) 

Surgical and medical procedures 1 (0.0) 0 (0.0) 

Vascular disorders 1 (0.0) 1 (0.0) 

Planned treatment: Date of death prior to day 360 (includes vital status collection of prematurely discontinued patients, adjudicated 

primary cause of death. 

MedDRA= Medical Dictionary for Regulatory Activities. 

*Including death of unknown cause, sudden death and sudden cardiac death.
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Section 13C: Mortality – fatal events by MedDRA system organ class (on treatment + 30 days) 

Patients, n (%) Tiotropium 
(N=3707) 

Salmeterol 
(N=3669) 

Total with fatal events  66 (1.8) 73 (2.0) 

Cardiac  8 (0.2) 6 (0.2) 

Gastrointestinal  2 (0.1) 2 (0.1) 

General* 14 (0.4) 20 (0.5) 

Infections 8 (0.2) 5 (0.1) 

Injury, poisoning and procedural complications 1 (0.0) 1 (0.0) 

Neoplasm 14 (0.4) 16 (0.4) 

Nervous system 2 (0.1) 2 (0.1) 

Psychiatric 1 (0.0) 1 (0.0) 

Respiratory 15 (0.4) 19 (0.5) 

Vascular disorders 1 (0.0) 1 (0.0) 

On treatment + 30 days: Number of deaths with onset during on treatment + 30 days, adjudicated primary cause of death. 

MedDRA= Medical Dictionary for Regulatory Activities.  

*Including death of unknown cause, sudden death and sudden cardiac death. 

 

  


