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University Hospitals NHS Foundation Trust: Debasish Banerjee, Richard Hull, Sharirose Abat, Riny Paul; Norfolk and Norwich 
University Hospitals: Mahzuz Karim, Zay Htet, Rotimi Oluyombo, Saad Tufail, Ravi Varma, Karen Convery, Deirdre Fottrell-
Gould, Lisa Hudig, Emily Tropman; Walsall Healthcare NHS Trust: Thahir AbdulSamad, Anne Grace, Marie Phipps; St Helier 
Hospital, Carshalton: Rebecca Suckling, Subash Somalanka, Bhrigu Sood, Pauline Swift, Sarah Acheampong, Kwame Ansu, 
Martia Augustin; Wessex Kidney Centre, Queen Alexandra Hospital, Portsmouth: Anna Sampson, Lynn Vinall, Kim Wren; St 
Bartholomew's Medical Centre: Shamila Wanninayake, Nicholas Wooding, Heather Edwards, Lydia Owen; Antrim Area Hospital: 
Stephanie Bolton, Marion Carson, Michael Matthews; University Hospitals of Leicester: Nigel Brunskill, Jorge Jesus-Silva, Alex 
Howson, Mary Quashie-Akponeware; North Middlesex University Trust Diabetes Department, North Middlesex University 
Hospital: Hilary Tindall, Chidambaram Nethaji, Helen Eldon; Glasgow Clinical Research Facility, Queen Elizabeth University 
Hospital: Rajan Patel, Patrick Mark, Alastair Rankin, Michael Sullivan, Kirsty Forsyth, Rowan McDougall; Great Western 
Hospital, Swindon: Tanaji Dasgupta, Louisa Davies, Maggie Ryder; Hathaway Medical Centre, Chippenham: Philip Grimmer, 
Clare Macdonald, Mary Webster; Newcastle: Timothy Ellam, Edwin Wong, Christine Meshykhi, Andrea Webster, Peter Wilson; 
Lister Hospital: Enric Vilar, Jocelyn Berdeprado, Eunice Doctolero, Lily Wilkinson; Altnagelvin Hospital, Western Health & Social 
Care Trust: Frank McCarroll, Hesham Ammar, Ying Kuan, Conor Moran, Girish Shivashankar, Ryan Campbell, Deborah Glowski, 
Paula McDermott; Oakenhurst Medical Practice, Blackburn: Amar Ali, Zuber Patel, Christine Bond, Gillian Whalley  

China: National Clinical Research Center of Kidney Diseases, Jinling Hospital, Nanjing University School of Medicine: Haitao 
Zhang, Peiling Chen, Yu An, Yinghua Chen, Liu Yang, Lihua Zhang, Tingting Kan, Ling Zhu; The Second Affiliated Hospital of 
Army Medical University, PLA: Jinghong Zhao, Weiping Hou, Jing Wu; Beijing Anzhen Hospital, Capital Medical University: 
Hong Cheng, Weijing Bian, Zhirui Zhao; Henan Provincial People's Hospital: Fengmin Shao, Huixia Cao, Xiaojing Jiao, Peiyuan 
Niu; Shanghai Fifth People's Hospital, Fudan University: Jianying Niu, Yu Chen, Lihong Zhang; Huazhong University of Science 
and Technology Union Shenzhen Hospital: Shenglang Zhu, Haiyan Lin, Shaopeng Yao, Jiehui Chen, Ying Jiang; The second 
affiliated hospital of Zhejiang University School of Medicine: Ying Hu, Huaying Xiao, Fuye Yang; Shenzhen People's Hospital: 
Xinzhou Zhang, Baochun Guo, Qiu Jin, Lixia Liu; Xiangya Hospital, Central South University: Xiangcheng Xiao, Yanyun Xie, 
Ting Meng; Wuhan Fourth Hospital: Chuanwen Xu, Jie Huang, Yanmei Xu; Suzhou Kowloon Hospital: Weixin Kong, Xiaoliang 
Wang, Qianpan Liu; Jinzhou Central Hospital: Xueying Wang, Ming Gao; Zhuzhou Central Hospital (Nephrology): Xiumei Hu, 
Ying Lu; Sichuan Provincial People's Hospital: Li Wang, Kun Peng, Wei Wang; Fuwai Hospital, Chinese Academy of Medical 
Sciences: Qiuhong Gong, Jianfang Cai, Xiaojue Li, Xuejiao Liu, Haitao Zhang, Shuhan Zhou; Zhuzhou Central Hospital 
(Endocrinology): Hong Liu, Yao Weng, Shuai Tang, Yao Yao; The Central Hospital of Wuhan: Shi Zhao, Chen Cheng, Wei Wei, 
Na Li  

Malaysia: Hospital Kajang: Sadanah Aqashiah Mazlan, Alia Zubaidah Bahtar, Elliyyin Katiman, Noraini Othman; Hospital Tuanku 
Ja'afar: Lily Mushahar, Nurdiana Mazlan, Nur Sharafina Safiee, Sarasa Ramasamy; Hospital Selayang: Hin Seng Wong, Hajar 
Ahmad Rosdi, Esther Zhao Zhi Tan, Ju Fan Tay; Hospital Taiping: Kok Seng Teng, Hasnah Yahaya; Hospital Sultanah Aminah: 
Wen Jiun Liu, Lik Wee Ee, Kenneth Kay Leong Khoo, Yuana Mohd Yusoff; Hospital Tengku Ampuan Afzan: Fariz Safhan 
Mohamad Nor, Mohd Kamil Ahmad, Mohd Ramli Seman; Hospital Umum Sarawak: Clare Hui Hong Tan, Laura Lui Sian Ngu, 
Jaime Yoke May Chan, Javelin Peji; Hospital Raja Permaisuri Bainun: Chek Loong Loh, Yee Yan Lee, Sridhar Ramanaidu, Kah 
Mean Thong, Yik Hong Wong, Suria Junus; Hospital Sultanah Bahiyah: Chen Hua Ching, Mohammad Faisal Asmee, Ku Ruziana 
Ku Md Razi, Chun Leong Low, Christopher Sze Bing Sim, Zhang Duan Tham, Noor Kamila Abdullah; Hospital Sultan Abdul 
Halim: Tai Meng Chen, Yong Chieh Chan, Eason Chang, Huan Yean Kang, Kai Quan Lee, Sue Ann Lee, Aik Kheng Lee, Jeevika 
Vinathan; Universiti Kebangsaan Malaysia Medical Centre: Rizna Abdul Cader, Ruslinda Mustafar, Lydia Kamaruzaman, Rozita 
Mohd, Rahimah Ismail; Hospital Kulim: Chong Men Leong, Chee Koon Low, Liang Wei Wong, Norlezah Adnan, Sabariah Ibrahim; 
Hospital Kuala Lumpur: Mohamad Zaimi Abdul Wahab, Sunita Bavanandan, Yik Shen Lim, Zhang Duan Tham, Wan Hazlina Wan 
Mohamad, Siti Munirah Jaafar, Nur Ashykeen Mohd Fauzi, Aziee Sudin; University Malaya Medical Centre: Soo Kun Lim, Chye 
Chung Gan, Albert Hing, Wan Ahmad Faizal Alaidin Razali; Hospital Pulau Pinang: Yew Fong Liew, Chelsia Bao Tyng Chan, 
Mei Chih Cheng, Yu Chen Ong, Loke Meng Ong, Farah Amalina Mohamed Affandi; Hospital Melaka: Korina Rahmat, Ban Chai 
Peng, Masayu Amat; Hospital Pakar Sultanah Fatimah: Nuzaimin Hadafi Ahmad, Doo Yee Mah, Yi Loon Tye, Zaid Azhari, Siti 
Nabilah Mohamad Zaini, Mohd Aidil Musa; Hospital Ampang: Norazinizah Ahmad Miswan, Rafizanur Ramli, Nor Aziah Ahmad; 
Hospital Serdang: Bak Leong Goh, Nurul Izah Ahmad, Fairol Huda Ibrahim, Tze Jian Ng, Malini Shanmuganathan, Li Lian Tay; 
Hospital Sultanah Nur Zahirah: Zaiha Harun, Salmi Ramli, Nurul 'Ain Yusof, Rossenizal Abd Rahman; Pusat Perubatan UiTM: 
Muhammad Iqbal Abdul Hafidz, Nur Hidayati Mohd Sharif, Irda Yasmoon Awang  

Japan: Chubu Rosai Hospital: Eitaro Nakashima, Rui Imamine, Makiko Minatoguchi, Yukari Miura, Miduki Nakaoka, Yoshiki 
Suzuki, Hitomi Yoshikawa; Shin Clinic: Koki Shin, Kanae Fujita, Misuzu Iwasa, Haruka Sasajima, Airi Sato; Kansai Electric 
Power Hospital: Yoshiyuki Hamamoto, Yuki Fujita, Takuya Haraguchi, Takanori Hyo, Kiyohiro Izumi, Toshiyuki Komiya, Sodai 
Kubota, Takeshi Kurose, Hitoshi Kuwata, Susumu Nakatani, Kaori Oishi, Saki Okamoto, Kaori Okamura, Jun Takeoka, Nagaaki 
Tanaka, Katsuya Tanigaki, Naohiro Toda, Koin Watanabe, Hiromi Komori, Rika Kumuji, Asako Takesada, Aya Tanaka; Nagoya 
University Hospital: Shoichi Maruyama, Tomonori Hasegawa, Akiko Ishiguro, Takuji Ishimoto, Kazuhiro Ito, Yutaka Kamimura, 
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Noritoshi Kato, Sawako Kato, Hiroshi Kojima, Tomoki Kosugi, Kayaho Maeda, Masasi Mizuno, Shoji Saito, Hitomi Sato, Yuka 
Sato, Yasuhiro Suzuki, Akihito Tanaka, Yoshinari Yasuda, Fujiko Hasegawa, Maiko Hayashi, Shizuka Higashi, Kaho Shimamura, 
Momoko Sumi, Kazuki Tajima, Chimaki Unekawa, Kana Wakayama, Yukiko Wakita; Ota diabetes clinic: Takatoshi Otani, Ayako 
Imai, Sayaka Kawashima, Eri Kogure, Tomoe Sato, Misato Takezawa, Shinya Yoshida; Fukui Prefectural Hospital: Hideo Araki, 
Yuko Katsuda, Masahiro Konishi, Takahiro Matsunaga, Masashi Oe, Kunihiro Ogane, Masato Sakai, Tomoko Takahashi, Takahiro 
Yamano, Takuya Yokoyama, Hitomi Ito, Masayo Katayama, Emi Kuroda; Medical Corporation Seijinkai Ikeda Hospital: Toru 
Ikeda, Takuma Kojo, Etsuo Yoshidome, Rieko Mizumachi, Akane Yamamoto, Narihisa Yamasaki, Yoshihiko Yamasaki; Okayama 
University Hospital: Jun Wada, Jun Eguchi, Chigusa Higuchi, Akihiro Katayama, Masaru Kinomura, Masashi Kitagawa, Shinji 
Kitamura, Satoshi Miyamoto, Hiroshi Morinaga, Atsuko Nakatsuka, Ichiro Nojima, Kenichi Shikata, Hitoshi Sugiyama, Katsuyuki 
Tanabe, Kenji Tsuji, Haruhito Uchida, Mayu Watanabe, Chie Hashimoto, Takahiro Kato, Sayaka Yamamoto; Tokai University 
Hospital: Takehiko Wada, Masafumi Fukagawa, Naoto Hamano, Masahiro Koizumi, Hirotaka Komaba, Yosuke Nakagawa, 
Michiyo Iwamoto; Fukuoka University Hospital: Kosuke Masutani, Akane Katanosaka, Mayu Kiyota, Hikari Uchi, Yuka Ueda, 
Sonoka Yamamoto; Kawasaki Medical School Hospital: Hajime Nagasu, Seiji Itano, Tsukasa Iwakura, Hiroyuki Kadoya, Eiichiro 
Kanda, Naoki Kashihara, Kengo Kidokoro, Megumi Kondo, Tamaki Sasaki, Minoru Satoh, Atsuyuki Tokuyama, Reina Umeno, 
Yoshihisa Wada, Toshiya Yamamoto, Yu Yamanouchi, Masumi Abe, Yoko Inukai; Kobe University Hospital: Wataru Ogawa, 
Shunichiro Asahara, Hideki Fujii, Shunsuke Goto, Yushi Hirota, Tetsuya Hosooka, Keiji Kono, Shinichi Nishi, Yuko Okada, 
Kazuhiko Sakaguchi, Kenji Sugawara, Michiko Takahashi, Tomoko Takai, Yoshikazu Tamori, Kentaro Watanabe, Miyu Kitajima, 
Misaki Nishi, Junko Wada; Aichi Medical University Hospital: Yasuhiko Ito, Hideki Kamiya, Akimasa Asai, Nao Asai, Saeko 
Asano, Shogo Banno, Yohei Ejima, Hanako Hase, Tomohide Hayami, Tatsuhito Himeno, Takahiro Ishikawa, Mayumi Ito, Shiho 
Iwagaitsu, Rina Kasagi, Yoshiro Kato, Makoto Kato, Koichi Kato, Takayuki Katsuno, Miyuka Kawai, Hiroshi Kinashi, Masaki 
Kondo, Masako Koshino, Naoya Matsuoka, Yoshiaki Morishita, Mikio Motegi, Jiro Nakamura, Hiromi Shimoda, Hirokazu 
Sugiyama, Shin Tsunekawa, Makoto Yamaguchi, Kazuyo Takahashi; Juntendo University Hospital: Hirotaka Watada, Takashi 
Funayama, Yasuhiko Furukawa, Tomohito Gohda, Hiromasa Goto, Hideyoshi Kaga, Yasuhiko Kanaguchi, Akio Kanazawa, Kayo 
Kaneko, Toshiki Kano, Masao Kihara, Shogo Kimura, Takashi Kobayashi, Masayuki Maiguma, Yuko Makita, Satoshi Mano, 
Tomoya Mita, Takeshi Miyatsuka, Maki Murakoshi, Masahiro Muto, Masami Nakata, Junichiro Nakata, Yuya Nishida, Nao Nohara, 
Takeshi Ogihara, Daisuke Sato, Junko Sato, Hiroaki Sato, Yusuke Suzuki, Ruka Suzuki, Hitoshi Suzuki, Miyuki Takagi, Yoshifumi 
Tamura, Toyoyoshi Uchida, Seiji Ueda, Miki Asawa, Minako Miyaji, Eri Nagashima, Yoshie Shibata, Eri Yanagisawa; The 
University of Tokyo School of Medicine/Toranomon Hospital: Takashi Kadowaki, Toshimasa Yamauchi, Masaomi Nangaku, 
Yosuke Hirakawa, Hiroshi Nishi, Nobuhiro Shojima, Satoko Horikawa, Yukiko Nakayama, Naoko Yamada, Yuki Omori; Maebashi 
Hirosegawa Clinic: Shintaro Yano, Miyabi Ioka, Nahoko Kuwabara, Remi Nagano, Megumi Nozawa, Yumi Osawa; Shiga 
University of Medical Science Hospital: Hiroshi Maegawa, Shinji Kume, Shinichi Araki, Itsuko Miyazawa, Katsutaro Morino, 
Ikuko Kawai, Masumi Sobata, Motoko Takaoka; Koukan Clinic: Yasushi Iwaita, Takashi Udagawa, Ami Inamori, Aya Kawase, 
Aya Yamanaka; University of Tsukuba Hospital: Hitoshi Shimano, Akiko Fujita, Hitoshi Iwasaki, Hirayasu Kai, Yoshinori Osaki, 
Chie Saito, Motohiro Sekiya, Ryoya Tsunoda, Kunihiro Yamagata, Rikako Nakamura, Aiko Yamada; Center Hospital of the 
National Center for Global Health and Medicine: Mitsuru Ohsugi, Motoharu Awazawa, Ryotaro Bouchi, Shota Hashimoto, Makiko 
Hashimoto, Tomoko Hisatake, Noriko Ihana, Koko Ishizuka, Kazuo Izumi, Hiroshi Kajio, Michi Kobayashi, Noriko Kodani, Koji 
Maruyama, Michihiro Matsumoto, Maya Matsushita, Tomoka Nakamura, Takehiro Sugiyama, Akiyo Tanabe, Aiko Terakawa, 
Kojiro Ueki, Yuko Orimo, Takako Ozawa, Eriko Takahira; AMC Nishi-Umeda Clinic: Yoshimitsu Yamasaki, Masakazu Haneda, 
Tadahiro Tomita, Saori Akimoto, Akihiro Fujimoto, Kenji Ishihara, Chiho Murakami, Akiyo Nishiyama, Yukiko Toyonaga, Kana 
Uozumi, Yukihiro Yamaji; Jyoumou Ohashi Clinic: Tetsuya Shigehara, Jun Okajyo, Yukihiro Shimizu; Iwasaki internal medicine 
clinic: Shingo Iwasaki, Yuki Fukao, Megumi Furusho, Shintaro Nunokawa; Tohoku University Hospital: Hideki Katagiri, Tomohito 
Izumi, Keizo Kaneko, Shinjiro Kodama, Mariko Miyazaki, Yuichiro Munakata, Tasuku Nagasawa, Yuji Oe, Hiroto Sugawara, Kei 
Takahashi, Kazushige Hirata, Keiko Inomata, Shoko Otomo, Taeko Uchida, Chigusa Yamashita; Tokyo-eki Center-building Clinic: 
Arihiro Kiyosue, Ryota Tamura  

Canada: CRIUCPQ: Francois Dube, Marilene Bolduc, Marie-Christine Talbot; University Health Network-Toronto General 
Hospital: David Cherney, Leslie Cham, Vesta Lai, Josephine Tse; Clinical Research Solutions Inc.: Shivinder Jolly, Tabbatha Duck; 
Interior Health Kelowna General Hospital: Scott Lyle, Rachel Epp, Camille Galloway, Susan Haskett, Elizabeta Matvienko, Liam 
Paulsen; London Health Sciences Centre: Louise Moist, Kerri Gallo, Zabrina Lozon, Tina Ramsey, Brittany Whitmore; St Paul's 
Hospital: Adeera Levin, Bader Al-Zeer, Paula Macleod, Aoife O'Sullivan, Zainab Sheriff, Sam Tholl; Cambridge Cardiac Care 
Centre: Amritanshu Pandey, Samantha Armstrong, Bethelihem Gebeyehu, Patrick Toth; LMC Clinical Research Inc. (Thornhill): 
Ronald Goldenberg, Mahsa Jahangiriesmaili, Shariff Sanguila, Neethi Suresh, Tanvi Talsania; Vancouver General Hospital: Nadia 
Zalunardo, Bader Al-Zeer, Paula Macleod, Aoife O'Sullivan, Zainab Sheriff; CHU de Quebec-Universite Laval: Mohsen Agharazii, 
Marie-Pier Roussel, Annie Saillant, France Samson; LMC Clinical Research Inc. Brampton: Harpreet Bajaj, Miken Bhavsar, Parul 
Dhall, Gagandeep Dhillon, Bhupinder Grewal, Taniya Nimbkar; CIUSSS Nord de l'ile de Montreal: Francois Madore, Guylaine 
Marcotte; LMC Clinical Research Inc. (Bayview): Oren Steen, Mathura Bullen, Shayani Raguwaran, Andre Valleteau; CIUSSS de 
l'Estrie-CHUS, Hopital Fleurimont: Marie-France Langlois, Christine Brown; Lakeridge Health: Andrew Steele, Melissa Garrity, 
Taneera Ghate, Holly Robinson, Michael Tolibas; LMC Clinical Research Inc. (Ottawa): Chetna Tailor, Lauren Elliott, Christine 
McClary-Wright; Fadia El Boreky Medicine Professional: Fadia Boreky, Sameh Fikry, Ayesha Ali, Chintankumar Barot, Wagdy 
Basily, Bethelihem Gebeyehu, Thisun Saram, Vinay Varad; LMC Clinical Research Inc (Etobicoke): Hasnain Khandwala, Alex 
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Aguilera, Patricia Alvarez, Balwinder Gill, Nazihah Huda, Aamir Navivala, Daniel Pinto; Kidney Care Centre-Fraser Health: 
Micheli Bevilacqua, Elaine Fung, Geraldine Hernandez, Puneet Mann, Jaskiran Saini; Institut de recherches cliniques de Montreal: 
Remi Rabasa-Lhoret, Danijela Bovan, Marie Devaux  

Italy: Policlinico San Martino, Genova: Roberto Pontremoli, Cecilia Barnini, Giovanna Leoncini, Luca Manco, Giulia Nobili; 
Ospedale Casa Sollievo della Sofferenza, San Giovanni Rotondo: Matteo Piemontese, Filippo Aucella, Rachele Grifa, Francesco 
Totaro; Policlinico S. Orsola-Malpighi, Bologna: Gaetano La Manna, Irene Capelli, Giuseppe Cianciolo, Sarah Lerario, Fulvia 
Zappulo; Ospedale S. Giovanni di Dio, Firenze: Alberto Rosati, Filippo Fani, Giuseppe Spatoliatore, Ester Baldini, Francesca 
Bianchini; AOU Policlinico, Bari: Loreto Gesualdo, Francesco Pesce, Maria Russo, Maria Zippo, Cesira Cafiero; Ospedale Martini, 
Torino: Daria Motta, Simona Bianco, Donatella Bilucaglia; Ospedale Maggiore Policlinico, Milano: Piergiorgio Messa, Laura 
Pavone, Federica Tripodi, Simone Vettoretti; AOU Padova: Paola Fioretto, Gianni Carraro, Filippo Farnia, Anna Postal; Ospedale 
Sacro Cuore di Gesù, Gallipoli: Alessandro D'Amelio, Antonio Cardone, Giovanni Piccinni, Annalisa Aloisi; ASST Spedali Civili, 
Brescia: Francesco Scolari, Federico Alberici, Alice Guerini, Chiara Saccà, Chiara Salviani, Roberta Zani; AOU L. Vanvitelli, 
Napoli: Luca De Nicola, Carlo Garofalo, Maria Elena Liberti, Roberto Minutolo, Luigi Pennino, Lucio Polese; AOU Sant' Andrea, 
Roma: Paolo Mené, Simona Barberi, Clorinda Falcone; Ospedale Ignazio Veris delli Ponti, Scorrano: Francesco Russo, Maurizio 
Caroppo; Ospedale di Circolo, Desio: Gennaro Santorelli, Rodolfo Rivera; AOU Policlinico G. Martino, Messina: Domenico 
Santoro, Alfio Giuffrida, Fortunata Zirino; Ospedale Civile SS. Antonio e Biagio, Alessandria: Cristina Calvi, Luca Estienne; AOUI, 
Verona: Giovanni Gambaro, Concetta Gangemi, Vittorio Ortalda, Giuseppina Pessolano; Fondazione Policlinico Universitario 
Agostino Gemelli, Roma: Giuseppe Grandaliano, Rocco Baccaro, Pietro Ferraro, Roberto Mangiacapra; IRCCS Ospedale San 
Raffaele, Milano: Marco Melandri, Nadia Foligno, Rita Quartagno, Giuseppe Vezzoli, Elena Brioni 
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Supplementary Statistical Methods 

 
Shared parameter models for analyses of estimated GFR over time 
 
Mean annual rates of change in estimated glomerular filtration rate (GFR) from baseline to the final follow-up visit (“total slopes”), 
and from 2 months to the final follow-up visit (“chronic slopes”) by treatment allocation were estimated using shared parameter 
models1 adjusted for age, sex, prior diabetes, urinary albumin-to-creatinine ratio (ACR), and region (all in the categories pre-
specified for the minimization process). Models estimating chronic slope were additionally adjusted for baseline estimated GFR (as 
a continuous variable) and the interaction between baseline estimated GFR and follow-up time. This approach jointly models: (a) 
the annual rate of change in estimated GFR using a linear mixed model (with random effects for each patient’s slope and intercept); 
and (b) the time to event for end-stage kidney disease (ESKD) or death (using a Weibull survival model in which the scale parameter 
is assumed to be linearly related to the random effects from the linear mixed model).  
 
Specifically, the linear mixed model component is 
 

𝑌!" = (𝛽# +	𝑢#!) +	𝛽$𝑋! + (𝛽% + 𝑢$!)𝑡!" +	𝛽&𝑋!𝑡!" + 𝑒!" 
 
and the Weibull model for time to ESKD or death has hazard function 
 

ℎ-𝑡!". = 𝛾exp	(j+ 𝜂#𝑢#! + 𝜂$𝑢$! + 𝛼𝑋!)'𝑡!"'($ 
 
where 𝑡!" is the time (in years) of visit j for patient i, 𝑌!" is the observed value of estimated GFR at visit j for patient i, 𝑋! is the 
treatment allocation for patient i, 𝛽# is the mean estimated GFR at baseline in the placebo arm, 𝛽$ is the mean difference in baseline 
estimated GFR between treatment allocations, 𝛽% is the mean estimated GFR slope in the placebo arm, and 𝛽&	is the mean difference 
in estimated GFR slopes between treatment allocations. 𝑢$! and 𝑢#! are the random effects for each patient’s slope and intercept 
respectively, which are assumed to be independent multivariate normal random vectors with mean 0 and an unstructured covariance 
matrix. 𝑒!" is the random error at time 𝑡!", which are assumed to be independent and normally distributed with mean zero and 
constant variance.  
 
Analyses used all available central laboratory estimated GFR measurements prior to the development of ESKD. The advantage of 
the above modelling approach (over a standard linear mixed model) is that it additionally allows for the dependence between the 
annual rate of change in estimated GFR and the time to ESKD or death (which is important because those with faster rates of change 
in estimated GFR will generally have a shorter time to ESKD or death). The mean slopes provided by the shared parameter model 
(total or chronic) may be thought of as the average of the patient-specific slopes, conditional on the baseline covariates in the model, 
and in the hypothetical scenario where estimated GFR had continued to be measured beyond the time of ESKD or death. As with 
other methods, the estimates they provide merely reflect averages over the follow-up period of interest (and hence, in the context of 
a drug which has an initial acute effect, the “total slope” requires careful interpretation).  
 
Mixed model for repeated measures (MMRM) 
 
Linear mixed models for repeated measures (MMRM) analyses were used to estimate effects of empagliflozin on study-average 
urinary ACR and blood pressure. These models were adjusted for baseline measurements (as a continuous variable), age, sex, prior 
diabetes, estimated GFR, urinary ACR (for analyses of blood pressure only) and region (all in the same categories pre-specified for 
the minimization process), treatment allocation, follow-up time point and the interaction between baseline measurement and follow-
up time point. A further interaction term between treatment allocation and follow-up time point was then included in order to enable 
separate estimation of means at each follow-up time point for each treatment arm, conditional on the other factors in the model. No 
violations of the assumptions underlying the MMRM were identified. The within-person error correlations were assumed to be 
unstructured. These models assume that any missing values can be predicted by the non-missing data for other individuals together 
with the other covariates in the model (i.e. that they are ‘missing at random’).  

A weighted average of these baseline-adjusted mean follow-up values is then used (with weights proportional to the amount of time 
between visits) to calculate the study average mean in each treatment arm along with the differences in these study average means. 
For urinary ACR, log-transformed values are used in the model which are then back transformed to give geometric means of study 
average urinary ACR along with the relative differences in the geometric means.  

References 

1 Vonesh EF, Greene T, Schluchter MD. Shared parameter models for the joint analysis of longitudinal data and event times. 
Statistics in Medicine 2006; 25(1): 143-63.  
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Supplementary Table 1: Primary kidney disease listing 

Primary kidney diagnosis Kidney biopsy 

Term N n (%) 

Diabetic kidney disease 2057 136 (6·6) 

Diabetic nephropathy in type 2 diabetes 1999 133 (6·7) 

Diabetic nephropathy in type 1 diabetes 58 3 (5·2) 

Glomerular disease 1669 1312 (78·6) 

IgA nephropathy 800 769 (96·1) 

Glomerulonephritis 322 99 (30·7) 

Focal segmental glomerulosclerosis 159 148 (93·1) 

Glomerulonephritis membranous 96 92 (95·8) 

Glomerulonephritis - histologically indeterminate 61 14 (23·0) 

Focal segmental glomerulosclerosis (FSGS) secondary to obesity 36 28 (77·8) 

Focal and segmental proliferative glomerulonephritis 31 25 (80·6) 

Lupus nephritis 27 25 (92·6) 

Glomerulonephritis proliferative 19 16 (84·2) 

Granulomatosis with polyangiitis 17 15 (88·2) 

Henoch-Schonlein purpura nephritis (included in the IgA nephropathy group) 17 13 (76·5) 

Glomerulonephritis minimal lesion 14 13 (92·9) 

Microscopic polyangiitis 14 13 (92·9) 

Glomerulonephritis membranoproliferative 13 13 (100·0) 

Glomerulonephritis - secondary to other systemic disease 12 8 (66·7) 

Other glomerular disease term* 31 21 (67·7) 

Hypertensive/renovascular disease 1445 184 (12·7) 

Chronic hypertensive nephropathy 1233 157 (12·7) 

Ischaemic nephropathy 113 12 (10·6) 

Malignant renal hypertension 50 12 (24·0) 

Renal artery stenosis 33 2 (6·1) 

Other hypertensive/renovascular disease term* 16 1 (6·3) 

Other/Unknown 1438 230 (16·0) 

Chronic kidney disease/aetiology unknown 629 70 (11·1) 

Drug-induced nephropathy 140 22 (15·7) 

Tubulointerstitial nephritis 66 30 (45·5) 

Cardiorenal syndrome 60 4 (6·7) 

Obstructive nephropathy 57 2 (3·5) 

Single functional kidney 48 5 (10·4) 

Ageing kidney - no histology 44 1 (2·3) 

Primary reflux nephropathy – sporadic 44 1 (2·3) 

Chronic kidney disease caused by tumour nephrectomy 43 12 (27·9) 

Glomerulocystic disease 33 12 (36·4) 

Renal stones/calculus nephropathy 26 2 (7·7) 

Urate nephropathy 26 0 (0·0) 

Alport's syndrome 23 19 (82·6) 

Other specific infection 19 5 (26·3) 

Familial nephropathy 17 4 (23·5) 

Congenital dysplasia/hypoplasia 16 2 (12·5) 

Thin basement membrane disease 12 11 (91·7) 

Chronic kidney disease due to traumatic loss of kidney 11 2 (18·2) 

Other term* 124 26 (21·0) 

TOTAL 6609 1862 (28·2) 
*Terms used for <10 participants are grouped in the final row of each section as “other term”. Participant-reported primary kidney disease was confirmed by 
local lead investigators (without further independent adjudication) and all participants were asked if they had had a kidney biopsy. No other data were collected. 
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Supplementary Table 2: Other characteristics of participants at recruitment by primary kidney disease 
 

Diabetic kidney 
disease  

(N= 2057) 

Hypertensive/ 
renovascular disease  

(N= 1445) 

Glomerular disease 
(N= 1669) 

Other/unknown 
(N= 1438) 

DEMOGRAPHICS     
Age at randomisation (years)     
Mean (SD) 68·2 (9·8) 68·4 (11·9) 53·5 (13·6) 65·0 (14·7) 
<60  392 (19·1) 297 (20·6) 1112 (66·6) 451 (31·4) 
≥60 <70  668 (32·5) 393 (27·2) 340 (20·4) 319 (22·2) 
≥70  997 (48·5) 755 (52·2) 217 (13·0) 668 (46·5) 
Region     
Europe (UK, Germany, Italy) 558 (27·1) 634 (43·9) 681 (40·8) 775 (53·9) 
North America (USA, Canada) 788 (38·3) 448 (31·0) 156 (9·3) 325 (22·6) 
China and Malaysia 508 (24·7) 277 (19·2) 637 (38·2) 210 (14·6) 
Japan 203 (9·9) 86 (6·0) 195 (11·7) 128 (8·9) 
History of heart failure     
Yes 265 (12·9) 178 (12·3) 44 (2·6) 171 (11·9) 
No or missing 1792 (87·1) 1267 (87·7) 1625 (97·4) 1267 (88·1) 
History of peripheral arterial disease     

Yes 216 (10·5) 149 (10·3) 26 (1·6) 79 (5·5) 
No 1841 (89·5) 1296 (89·7) 1643 (98·4) 1359 (94·5) 
     
CLINICAL MEASUREMENTS     
Systolic blood pressure, (mmHg)     
Mean (SD) 139·9 (19·2) 138·0 (18·4) 132·8 (16·0) 134·6 (18·3) 
<130 638 (31·0) 472 (32·7) 716 (42·9) 572 (39·8) 
≥130 <145 622 (30·2) 484 (33·5) 597 (35·8) 486 (33·8) 
≥145 797 (38·7) 489 (33·8) 356 (21·3) 380 (26·4) 
Diastolic blood pressure, (mmHg)     
Mean (SD) 75·2 (11·6) 78·0 (12·2) 82·0 (10·8) 77·7 (11·7) 
<75 1014 (49·3) 578 (40·0) 403 (24·1) 585 (40·7) 
≥75 <85 584 (28·4) 452 (31·3) 578 (34·6) 438 (30·5) 
≥85 459 (22·3) 415 (28·7) 688 (41·2) 415 (28·9) 
Body mass index (kg/m2)     
Mean (SD) 31·7 (7·1) 30·0 (6·3) 27·2 (5·8) 29·6 (6·7) 
<25 333 (16·2) 275 (19·0) 658 (39·4) 353 (24·5) 
≥25 <30 623 (30·3) 561 (38·8) 587 (35·2) 526 (36·6) 
≥30 1093 (53·1) 607 (42·0) 423 (25·3) 554 (38·5) 
Missing 8 (0·4) 2 (0·1) 1 (0·1) 5 (0·3) 
     

LABORATORY MEASUREMENTS     

Glycated haemoglobin (mmol/mol)     

Mean (SD) 56·6 (15·0) 41·1 (8·9) 37·2 (6·6) 41·4 (10·4) 
<39 124 (6·0) 664 (46·0) 1177 (70·5) 717 (49·9) 
≥39 <48 473 (23·0) 515 (35·6) 396 (23·7) 453 (31·5) 
≥48 <75 1207 (58·7) 214 (14·8) 81 (4·9) 222 (15·4) 
≥75 215 (10·5) 15 (1·0) 2 (0·1) 20 (1·4) 
Missing 38 (1·8) 37 (2·6) 13 (0·8) 26 (1·8) 
NT-proBNP (ng/L)     
     
Geometric mean (SD) 234 (4.0) 221 (4.1) 86 (3.6) 182 (3.9) 
Median (Q1-Q3) 220 (94-566) 207 (93-526) 88 (37-181) 175 (75-437) 
<110 610 (29·7) 426 (29·5) 964 (57·8) 510 (35·5) 
≥110 <330 660 (32·1) 476 (32·9) 462 (27·7) 463 (32·2) 
≥300 771 (37·5) 527 (36·5) 231 (13·8) 447 (31·1) 
Missing 16 (0·8) 16 (1·1) 12 (0·7) 18 (1·3) 
Haematocrit (%)     
Mean (SD) 37·9 (5·1) 39·5 (5·0) 39·7 (5·1) 39·5 (5·0) 
<37% 695 (33·8) 360 (24·9) 418 (25·0) 345 (24·0) 
≥37 <41% 598 (29·1) 404 (28·0) 476 (28·5) 413 (28·7) 
≥41% 497 (24·2) 540 (37·4) 687 (41·2) 527 (36·6) 
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Missing 267 (13·0) 141 (9·8) 88 (5·3) 153 (10·6) 
     

KDIGO risk category     

Low, moderate or high 444 (21·6) 424 (29·3) 386 (23·1) 418 (29·1) 
Very high 1613 (78·4) 1021 (70·7) 1283 (76·9) 1020 (70·9) 
     
CONCOMITANT MEDICATION USE     
Any diuretic 1109 (53·9) 720 (49·8) 430 (25·8) 556 (38·7) 
   Loop diuretic 738 (35·9) 431 (29·8) 225 (13·5) 353 (24·5) 
   Thiazide diuretic 445 (21·6) 304 (21·0) 173 (10·4) 200 (13·9) 
   Mineralocorticoid receptor antagonist 147 (7·1) 128 (8·9) 84 (5·0) 116 (8·1) 

Potassium sparing & other 13 (0·6) 10 (0·7) 6 (0·4) 9 (0·6) 
Beta blocker 1053 (51·2) 765 (52·9) 399 (23·9) 544 (37·8) 
Anticoagulant 103 (5·0) 89 (6·2) 42 (2·5) 82 (5·7) 
Antiplatelet therapy 988 (48·0) 586 (40·6) 249 (14·9) 416 (28·9) 
Diabetes treatment 1927 (93·7) 316 (21·9) 124 (7·4) 328 (22·8) 
   Biguanide (e.g. metformin) 460 (22·4) 84 (5·8) 35 (2·1) 90 (6·3) 
   Sulphonylurea 433 (21·1) 66 (4·6) 28 (1·7) 58 (4·0) 
   Insulin 1320 (64·2) 141 (9·8) 37 (2·2) 165 (11·5) 
   DPP-4 inhibitor 586 (28·5) 112 (7·8) 51 (3·1) 133 (9·2) 
   GLP-1 agonist 255 (12·4) 34 (2·4) 8 (0·5) 40 (2·8) 
   Other antidiabetic agent 220 (10·7) 31 (2·1) 27 (1·6) 36 (2·5) 
     
Figures are n (%) or mean (SD) or median (Q1-Q3). Abbreviations: NT-proBNP=N-terminal pro B-type natriuretic peptide; DPP-4=dipeptidyl peptidase-4; 
GLP-1=glucagon-like peptide-1. Those with missing data for KDIGO risk (n=) not presented in relevant rows. Minor differences between the baseline 
characteristics presented here and the previously published baseline paper in Nephrol Dial Transplant. 2022 Jun 23;37(7):1317-1329. doi: 10.1093/ndt/gfac040 
are due to data error corrections applied to the final analysis dataset. 
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Supplementary Table 3: Characteristics of participants at recruitment by glomerular disease 

  IgA  
Nephropathy§ 

(N=817) 

Focal Segmental 
Glomerulosclerosis 

(N=195) 

Other 
Glomerulonephritis 

(N=657) 
DEMOGRAPHICS    
Age at randomisation (years) 50·6 (12·7) 54·3 (14·5) 56·9 (13·7) 
Mean (SD)    
Sex    
Female 282 (34·5) 67 (34·4) 247 (37·6) 
Race (all regions)    
White 361 (44·2) 123 (63·1) 281 (42·8) 
Black 1 (0·1) 10 (5·1) 11 (1·7) 
Asian 442 (54·1) 59 (30·3) 362 (55·1) 
Mixed 4 (0·5) 1 (0·5) 0 (0·0) 
Other 9 (1·1) 2 (1·0) 3 (0·5) 
PRIOR DISEASE    

Prior diabetes    

Yes 59 (7·2) 34 (17·4) 79 (12·0) 
No 758 (92·8) 161 (82·6) 578 (88·0) 
Prior diabetes type    

Type 1 0 (0·0) 0 (0·0) 0 (0·0) 
Type 2 58 (7·1) 33 (16·9) 77 (11·7) 
Other/unknown 1 (0·1) 1 (0·5) 2 (0·3) 
History of cardiovascular disease*    

Yes 48 (5·9) 24 (12·3) 72 (11·0) 
No 769 (94·1) 171 (87·7) 585 (89·0) 
    

CLINICAL MEASUREMENTS    

Blood pressure (mmHg)    

Mean systolic (SD) 131·8 (15·1) 131·9 (15·9) 134·3 (16·9) 
Mean diastolic (SD) 82·5 (10·4) 79·8 (10·2) 82·0 (11·4) 
Body mass index (kg/m2)    
Mean (SD) 26·8 (5·5) 30·3 (6·9) 26·7 (5·6) 
    
LABORATORY MEASUREMENTS    
Estimated GFR (mL/min/1.73m2) †    
Mean (SD) 43·3 (17·5) 40·9 (17·5) 41·9 (18·4) 
<30 195 (23·9) 63 (32·3) 194 (29·5) 
≥30 <45 317 (38·8) 66 (33·8) 253 (38·5) 
≥45 305 (37·3) 66 (33·8) 210 (32·0) 
Urinary albumin-to-creatinine ratio (mg/g) †    
    
Geometric mean (SD) 590 (3.1) 723 (3.7) 524 (4.7) 
Median (Q1-Q3) 662 (331-1265) 902 (426-1997) 693 (264-1509) 
<30 20 (2·4) 5 (2·6) 41 (6·2) 
≥30 ≤300 165 (20·2) 34 (17·4) 145 (22·1) 
>300 632 (77·4) 156 (80·0) 471 (71·7) 
    
CONCOMITANT MEDICATION USE    
RAS inhibitor 770 (94·2) 179 (91·8) 586 (89·2) 
Immunosuppression 53 (6·5) 10 (5·1) 76 (11·6) 
    
Kidney Biopsy 782 (95·7) 176 (90·3) 354 (53·9) 
    
Figures are n (%) or mean (SD) or median (Q1-Q3). * Defined as self-reported history of myocardial infarction, heart failure, stroke, transient ischaemic attack, 
or peripheral arterial disease. † Uses central measurement taken at the randomisation visit, or more recent local laboratory result before randomisation. Prior 
diabetes defined as: participant-reported history of diabetes of any type, use of glucose-lowering medication or baseline HbA1c ≥48 mmol/mol at randomisation 
visit. § The IgA nephropathy grouping includes IgA nephropathy plus Henoch-Schonlein purpura nephritis. Abbreviations: GFR = glomerular filtration rate; 
ACR = albumin-to-creatinine ratio; RAS = renin-angiotensin system.  
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Supplementary Table 4: Key secondary and tertiary outcomes by primary kidney disease 

 Empagliflozin Placebo   

 N (%) Rate N (%) Rate Hazard Ratio (95% CI) Phet 

KEY SECONDARY OUTCOMES 

Hospitalisation for heart failure or death from cardiovascular causes 1.00 

Diabetic kidney disease 69 (6·7) 3·40 80 (7·8) 3·98 0·83 (0·60-1·15)  
Hypertensive/ 
renovascular disease 30 (4·2) 2·15 35 (4·7) 2·49 0·85 (0·52-1·38)  

Glomerular disease 6 (0·7) 0·37 7 (0·9) 0·45 0·82 (0·28-2·44)  

Other/unknown 26 (3·6) 1·87 30 (4·1) 2·08 0·89 (0·52-1·50)  

Overall 131 (4·0) 2·04 152 (4·6) 2·37 0·84 (0·67-1·07)  

Hospitalisation for any cause*      

Diabetic kidney disease  30·04  35·30 0·84 (0·71-1·00) 0.23 
Hypertensive/ 
renovascular disease  27·04  29·59 0·88 (0·72-1·09)  

Glomerular disease  14·78  20·59 0·72 (0·58-0·90)  

Other/unknown  26·39  29·46 0·99 (0·80-1·22)  

Overall  24·80  29·20 0·86 (0·78-0·95)  

Death from any cause   0·29 

Diabetic kidney disease 71 (6·9) 3·43 88 (8·6) 4·29 0·78 (0·57-1·07)  
Hypertensive/ 
renovascular disease 30 (4·2) 2·13 33 (4·5) 2·31 0·88 (0·54-1·44)  

Glomerular disease 5 (0·6) 0·31 10 (1·2) 0·65 0·48 (0·16-1·40)  

Other/unknown 42 (5·9) 3·00 36 (5·0) 2·46 1·21 (0·77-1·89)  

Overall 148 (4·5) 2·28 167 (5·1) 2·58 0·87 (0·70-1·08)  

       

OTHER TERTIARY OUTCOME 

Major cardiovascular event†    0·73 

Diabetic kidney disease 93 (9·0) 4·63 106 (10·3) 5·34 0·85 (0·64-1·12)  

Hypertensive/ 
renovascular disease 50 (7·1) 3·65 46 (6·2) 3·30 1·10 (0·73-1·64)  

Glomerular disease 17 (2·0) 1·06 15 (1·8) 0·98 1·10 (0·55-2·20)  

Other/unknown 40 (5·6) 2·91 46 (6·3) 3·21 0·90 (0·59-1·37)  

Overall 200 (6·1) 3·15 213 (6·4) 3·36 0·93 (0·76-1·12)  

       
A Cox proportional-hazards regression model with adjustment for baseline variables specified in the minimisation algorithm (age, sex, diabetes, estimated GFR, 
urinary albumin-to-creatinine ratio, and region) was used to estimate the hazard ratio and 95% CIs for empagliflozin as compared with placebo for time-to-event 
analyses.  
* A semiparametric joint frailty model was used for the analysis of the outcome of the first and subsequent hospitalizations for any cause, so only the rates are 
shown; 1346 hospitalisations occurred among 772 participants with diabetic kidney disease, 803 hospitalisations occurred among 433 participants with 
hypertensive/renovascular disease, 557 hospitalisations occurred among 340 participants with glomerular disease and 800 hospitalisations occurred among 450 
participants with other/unknown causes of kidney disease.  
† The pre-specified major cardiovascular event outcome was defined as the composite of cardiovascular death, myocardial infarction, stroke or hospitalisation 
for heart failure.  

 



16 
 

Supplementary Table 5: Urinary albumin-to-creatinine ratio and blood pressure assessments by glomerular disease 

 

 
 
 
 
 
 
  

 IgA Nephropathy 
(N=817) 

Focal Segmental Glomerulosclerosis 
(N=195) 

Other Glomerulonephritis 
(N=657) 

 

URINARY ALBUMIN-TO-CREATININE RATIO (uACR), mg/g   Phet 
     

Proportional reduction in study average uACR 
compared to placebo -24% (-33%, -13%) -23% (-42%, 2%) -2% (-17%, 15%) 0·06 

     
BLOOD PRESSURE, mmHg     
     

Study average change in systolic blood pressure 
compared to placebo -2·8 (-4·7, -0·9) -2·1 (-5·6, 1·5) -1.9 (-3.9, 0.1) 0·81 

     

Study average change in diastolic blood pressure 
compared to placebo -1·1 (-2·4, 0·1) 0·0 (-2·2, 2·3) 0.5 (-0.8, 1.8) 0·20 

     
Data are study-average differences (95% CI) estimated using a pre-specified adjusted MMRM approach (see supplementary statistical methods). 
Analysis of effects on urinary albumin-to-creatinine ratio uses central laboratory measurements at follow-up time points 2, 18, 24 and 30 months.  
Analysis of effects on blood pressure uses measurements obtained at follow-up time points: 2, 6, 12, 18, 24, 30 and 36 months.  
Analyses required participants to have at least one follow-up measurement of the outcome variable and excluded participants with missing baseline measurements (urinary albumin-to-creatinine ratio 203/6609 [3%]; no missing 
baseline blood pressure measurements for analysed participants).  
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Supplementary Table 6: Safety outcomes by primary kidney diagnosis 

 Empagliflozin Placebo   

 N (%) Rate N (%) Rate Hazard Ratio (95% CI) Phet 

       

Serious urinary tract infection 0.92 

Diabetic kidney disease 23 (2·2) 1·12 20 (2·0) 0·98   
Hypertensive/ 
renovascular disease 9 (1·3) 0·64 11 (1·5) 0·78   

Glomerular disease 7 (0·8) 0·44 8 (1·0) 0·52   

Other/unknown 13 (1·8) 0·94 15 (2·1) 1·03   

Overall 52 (1·6) 0·81 54 (1·6) 0·84 0·94 (0·64-1·37)  

       

Serious genital infection      

Diabetic kidney disease 0 (0·0) 0·00 1 (0·1) 0·05   
Hypertensive/ 
renovascular disease 1 (0·1) 0·07 0 (0·0) 0·00   

Glomerular disease 0 (0·0) 0·00 0 (0·0) 0·00   

Other/unknown 0 (0·0) 0·00 0 (0·0) 0·00   

Overall 1 (<0·1) 0·02 1 (<0·1) 0·02   

       

Serious hyperkalemia   0·90 

Diabetic kidney disease 30 (2·9) 1·48 38 (3·7) 1·89   
Hypertensive/ 
renovascular disease 24 (3·4) 1·74 25 (3·4) 1·80   

Glomerular disease 15 (1·8) 0·94 20 (2·5) 1·32   

Other/unknown 23 (3·2) 1·67 26 (3·6) 1·81   

Overall 92 (2·8) 1·44 109 (3·3) 1·72 0·83 (0·63-1·09)  

       

Serious acute kidney injury    0·28 

Diabetic kidney disease 49 (4·7) 2·42 61 (6·0) 3·03   
Hypertensive/ 
renovascular disease 17 (2·4) 1·22 28 (3·8) 2·00   

Glomerular disease 12 (1·4) 0·75 20 (2·5) 1·31   

Other/unknown 29 (4·1) 2·11 26 (3·6) 1·80   

Overall 107 (3·2) 1·67 135 (4·1) 2·11 0·78 (0·60-1·00)  

       

Serious dehydration  

Diabetic kidney disease 16 (1·6) 0·78 8 (0·8) 0·39   
Hypertensive/ 
renovascular disease 2 (0·3) 0·14 6 (0·8) 0·42   

Glomerular disease 1 (0·1) 0·06 4 (0·5) 0·26   

Other/unknown 11 (1·5) 0·79 6 (0·8) 0·41   

Overall 30 (0·9) 0·46 24 (0·7) 0·37 1·25 (0·73-2·14)  

       

Liver injury       

Diabetic kidney disease 7 (0·7) 0·34 5 (0·5) 0·24   
Hypertensive/ 
renovascular disease 1 (0·1) 0·07 0 (0·0) 0·00   

Glomerular disease 2 (0·2) 0·12 4 (0·5) 0·26   

Other/unknown 3 (0·4) 0·21 3 (0·4) 0·21   

Overall 13 (0·4) 0·20 12 (0·4) 0·19 1·09 (0·50-2·38)  
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Supplementary Table 6: Safety outcomes by primary kidney diagnosis (continued)  

 Empagliflozin Placebo   

 N (%) Rate N (%) Rate Hazard Ratio (95% CI) Phet 

       

Ketoacidosis       

Diabetic kidney disease 5 (0·5) 0·24 1 (0·1) 0·05   
Hypertensive/ 
renovascular disease 0 (0·0) 0·00 0 (0·0) 0·00   

Glomerular disease 0 (0·0) 0·00 0 (0·0) 0·00   

Other/unknown 1 (0·1) 0·07 0 (0·0) 0·00   

Overall 6 (0·2) 0·09 1 (<0·1) 0·02 -  

       

Lower limb amputation       

Diabetic kidney disease 21 (2·0) 1·03 13 (1·3) 0·64   
Hypertensive/ 
renovascular disease 3 (0·4) 0·21 2 (0·3) 0·14   

Glomerular disease 1 (0·1) 0·06 1 (0·1) 0·06   

Other/unknown 3 (0·4) 0·22 3 (0·4) 0·21   

Overall 28 (0·8) 0·43 19 (0·6) 0·29 1·43 (0·80-2·57)  

       

Bone fracture      0·43 

Diabetic kidney disease 47 (4·6) 2·32 45 (4·4) 2·24   
Hypertensive/ 
renovascular disease 26 (3·7) 1·89 32 (4·3) 2·28   

Glomerular disease 24 (2·8) 1·51 21 (2·6) 1·38   

Other/unknown 36 (5·0) 2·64 25 (3·4) 1·74   

Overall 133 (4·0) 2·09 123 (3·7) 1·93 1·08 (0·84-1·38)  

       

Severe hypoglycaemia#       

Diabetic kidney disease 57 (5·5) 2·85 55 (5·4) 2·78   
Hypertensive/ 
renovascular disease 4 (0·6) 0·28 10 (1·4) 0·71   

Glomerular disease 5 (0·6) 0·31 2 (0·2) 0·13   

Other/unknown 11 (1·5) 0·79 10 (1·4) 0·69   

Overall 77 (2·3) 1·20 77 (2·3) 1·21 1·00 (0·73-1·37)  

       

Symptomatic dehydration*     0·90 

Diabetic kidney disease 30 (2·9) 1·47 26 (2·5) 1·29   
Hypertensive/ 
renovascular disease 18 (2·5) 1·30 17 (2·3) 1·21   

Glomerular disease 12 (1·4) 0·75 13 (1·6) 0·85   

Other/unknown 23 (3·2) 1·68 20 (2·8) 1·39   

Overall 83 (2·5) 1·30 76 (2·3) 1·19 1·10 (0·81-1·51)  

       
A Cox proportional-hazards regression model with adjustment for baseline variables specified in the minimisation algorithm (age, sex, diabetes, estimated 
GFR, urinary albumin-to-creatinine ratio, and region) was used to estimate the hazard ratio and 95% CIs for empagliflozin as compared with placebo. 
Rate = Events per 100 person-years. Hazard ratios were not calculated for outcomes with fewer than 10 events in both treatment groups overall. The p value 
shown is the p value for heterogeneity between categories of primary kidney diagnosis and is not shown for outcomes with fewer than 10 events in any category 
of primary kidney diagnosis. # Defined as low blood sugar causing severe cognitive impairment which requires assistance from another person for recovery. 
* Defined as whether or not a participant has experienced symptoms they attribute to dehydration, such as feeling faint or fainting. 
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SUPPLEMENTARY FIGURES 
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Supplementary Figure 1: Effect of empagliflozin on the acute change in estimated GFR by primary kidney disease 

 

 
Acute dips in estimated GFR were calculated as the difference in estimated GFR between baseline and the 2 month follow-up visit, with the mean values by treatment allocation (and the absolute difference between them) estimated using 
linear regression models adjusted for age, sex, prior diabetes, estimated GFR category, urinary ACR category, and region. Relative difference is the absolute difference as a fraction of the baseline estimated GFR in the subgroup, expressed as 
a percentage. The heterogeneity p values shown are calculated from the relative differences. 
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Supplementary Figure 2: Effect of empagliflozin on annual rate of change in estimated GFR by diabetes type 

 

 
Mean annual rates of change in estimated GFR from baseline to the final follow-up visit (“total slopes”), and from 2 months to the final follow-up visit (“chronic slopes”) by treatment allocation were estimated using shared parameter models 
adjusted for age, sex, prior diabetes, urinary ACR category, and region. Models estimating chronic slope were additionally adjusted for baseline estimated GFR (as a continuous variable) and the interaction between baseline estimated GFR 
and follow-up time. This approach jointly models the annual rate of change in estimated GFR and the time to event for end-stage kidney disease (ESKD) or death. Analyses used all available central laboratory estimated GFR measurements 
prior to the development of ESKD.  Relative difference is the absolute difference as a fraction of the mean slope in the placebo group, expressed as a percentage. The heterogeneity p values shown are calculated from the relative differences.  


