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SECTION S1. Committees and Investigators 

Scientific Advisory Committee 

Bernard Charbonnel, Christopher P. Cannon, David ZI. Cherney, Francesco Cosentino, Samuel 

Dagogo-Jack, Darren K. McGuire, Richard Pratley, Weichung J. Shih. 

Data Monitoring Committee 

William Herman (Chair), Gary Cutter, Peter McCullough, Mark Molitch, Gilles Montalescot 

(until 2018), Michael Zile (from October 2018). 

Cardiovascular Endpoint Adjudication Committee 

Blair O’Neill (Chair), Cecilia Bahit, Sherryn Roth, Joseph Schindler, Isaac Silverman, Philippe 

Gabriel Steg, Tanya Turan, James Udelson. 

Fracture Adjudication Committee 

Thomas Link (Chair), Andrew Haims, Joel Newman 

Pancreatitis Adjudication Committee 

Jorge Obando (Chair until February 2019), Ziad Gellad, Keyur Patel, Martin Poleski (Chair from 

March 2019), Darshan Kothari (from March 2019) 

Renal Adjudication Committee 

David Charytan (Chair), John Forman, Emily Robinson, Sushrut Waikar, Daniel Weiner  

Hepatic Adjudication Committee 

Mark Russo (Chair), Karin Andersson, Fredric Gordon, Amir Qamar, Andrew Stolz 

National Retention Experts  

Argentina (Diego Aizenberg), Australia (Anthony Roberts), Bosnia (Azra Durak-Nalbantic), 

Bulgaria (Dimitar Raev), Canada (Thomas Ransom), Colombia (Jose Luis Accini-Mendoza),  

Croatia (Silvija Canecki-Varzic), Czech Republic, Georgia (Elene Giorgadze), Greece 

(Konstantinos Tsioufis), Hong Kong (Katheryn Tan Choon Beng), Hungary, Israel (Basil 

Lewis), Italy (Piermarco Piatti), Korea (Bong Soo Cha), Latvia (Valdis Pirags), Lithuania 

(Vaidotas Urbanavicius), Mexico (Pedro Alberto Garcia Hernandez), Netherlands, New Zealand 
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(Scott Russell), Philippines (Florence Santos), Poland (Monika Lukaszewicz), Romania (Noemi 

Pletea), Russia (Svetlana Berns), Serbia (Teodora Beljic Zivkovic), Slovakia, South Africa 

(Larry Distiller), Sweden, Taiwan (Dee Pei), Thailand (Clara Chow), Turkey, Ukraine 

(Oleksandr Parkhomenko), United Kingdom (Manish Saxena), United States (William French). 

Countries without an NRE listed were overseen by the Baim Institute for Clinical Research 

(Christopher Cannon, Julie Sutherland, Jessica Lamp, Hoey Chyi Lim. 

 

VERTIS CV Sites and Investigators 

Included below are the Principal Investigators from the 567 sites which randomized at least one 

patient (n=566) or accepted randomized patients (n=1) across 34 participating countries.   

 

Argentina: Jose Maria Pozzi, Laura Maffei, Lucrecia Nardone, Horacio Sessa, Daniela Garcia Brasca, 

Diego Aizenberg, Claudia Emilce Baccaro, Elizabeth Silvana Gelersztein, Fabian Calella Pedro Rosario, 

Ricardo Leon de la Fuente, Silvia Gorban de Lapertosa, Natacha Maldonado, Adrian Cruciani, Ines 

Bartolacci, Eduardo Hasbani, Gustavo Frechtel, Nelson Rodriguez Papini, Alejandro Pereyra, Oscar 

Montana, Cesar Zaidman, Maria Mansilla; Australia: Bronte Ayres, Richard Simpson, Sarah Glastras, 

Maged William, Timothy Davis, David Colquhoun, Joseph Proietto, Adam Roberts, Anthony Roberts, 

Bronwyn Stuckey, Gary Wittert, Georgia Soldatos, Parind Vora; Bosnia and Herzegovina: Zumreta 

Kusljugic, Azra Avdagic, Azra Durak-Nalbantic, Kanita Ibrahimpasic, Bosanko Horozic, Muhamed 

Spuzic, Valentina Soldat-Stankovic, Dragan Stevanovic, Damir Koco, Zaim Jatic, Ibrahim Terzic, 

Ljiljana Markovic Potkonjak, Besim Prnjavorac, Aleksandar Radanovic, Muhamed Salihbasic; Bulgaria: 

Dimitar Dimitrov, Anastas Stoikov, Velichka Damyanova, Darina Vasileva, Kiril Kirilov, Ivailo Lefterov, 

Lyudmila Lyubenova, Dimitar Raev, Veska Tsanova, Mitko Mitkov, Rositsa Shumkova, Kostadin 

Kichukov, Tatyana Simeonova-Nikolova; Canada: Jean-Marie Ekoe, Shekhar A. Pandey, Richard 
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Dumas, Vincent Woo, Kevin Saunders, James Conway, Laurie Breger, Christian Constance, Michael 

O'Mahony, Patrice Perron, Claude Garceau, Michael Csanadi, Ronald Bourgeois, Timothy Salter, Andre 

Frechette, Ariel Diaz, Thomas Ransom; Colombia: Gregorio Sanchez-Vallejo, Sandra Isabel Barrera 

Silva, Jose Accini Mendoza, Luis Garcia Ortiz, Hernan Yupanqui Lozno, Dora Molina de Salazar, Julian 

Coronel Arroyo, Luis Alejandro Orozco Linares, Claudia Patricia Lenis Rendon; Croatia: Pocanic 

Darko, Srecko Tusek, Sonja Slosic Weiss, Canecki-Varzic Silvija, Altabas Velimir, Zukanovic Sidbela, 

Tatjana Cikac, Jasna Vucak, Ljiljana Cenan, Zrinka Boljkovac, Srecko Margetic, Ksenija Kranjcevic, 

Renata Cop; Czech Republic: Vera Adamkova, Kyselova Pavlina, Bedrich Wasserburger, Tomas Hrdina, 

Katerina Smolenakova; Georgia: Chagunava Ketevan, Zurab Pagava, Merab Mamatsashvili, Koba 

Burnadze, Vakhtang Chumburidze, Zaza Lominadze, Lali Nikoleishvili, Bondo Kobulia, Nana 

Koberidze, Nodar Emukhvari, Zviad Kipiani, David Metreveli, Salome Glonti, Elene Giorgadze, Tamaz 

Shaburishvili, Gulnara Chapidze, Julieta Gulua, Irakli Gogorishvili, Ekaterine Berukashvili, Shalva 

Petriashvili, Givi Kurashvili; Greece: Moses Elisaf, Stavros Bousboulas, Nikolaos Tentolouris, 

Konstantinos Tsioufis, Sotiria Lymperi; Hong Kong: Andrea Luk, Kelvin Kai Hang Yiu, Chiu Chi 

Tsang, Vincent Tok Fai Yeung, Alex Pui-Wai Lee, Kathryn Choon Beng Tan, Ronald Ching Wan Ma; 

Hungary: Krisztina Beatrix Wudi, Zoltan Bujtor, Zsuzsanna Feher, Laszlo Koranyi, Gyorgy Paragh, 

Szilard Vasas, Zsolt Pauker, Nora Kesmarki, Janos Takacs, Laszlo Nagy, Csaba Salamon, Zsuzsanna 

Papp, Csaba Hajdu; Israel: Galina Abramov, Osamah Hussein, Victor Vishlitzky, Dror Dicker, Mahmud 

Darawsha, Baruch Itzhak, Dov Gavish, Julio Wainstein, Basil Lewis, Eliezer Klainman, Amos Katz, 

Mazen Elias, Rosane Ness-Abramof, Tony Hayek; Italy: Emanuela Orsi, Giuseppe Lembo, Piermarco 

Piatti, Agostino Consoli, Sergio Berti, Giuseppe Pugliese, Giuseppe Derosa, Giuseppe Paolisso, Paolo 

Piero Limone; Republic of Korea: Hak Chul Jang, Moon-Kyu Lee, Nam Hoon Kim, Bong-Soo Cha, 

Kyong Soo Park, Kun Ho Yoon, Chul Woo Ahn, Kwan Woo Lee, Sei Hyun Baik; Latvia: Valdis Pirags, 

Sigita Pastare; Lithuania: Jurate Kavaliauskiene, Audrone Augusteniene, Antanas Navickas, Vaidotas 
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Urbanavicius, Roma Kavaliauskiene, Ausra Sirutaviciene; Mexico: Guillermo Antonio Llamas Esperon, 

Juan Villagordoa Mesa, Pedro Alberto Garcia Hernandez, Rosa Luna Ceballos, Carlos Aguilar Salinas, 

Guillermo Gonzalez Galvez, Guillermo Melendez-Mier, Raul Aguilar Orozco; Netherlands: Harry 

Crijns, Klaas Hoogenberg, Christine Voors-Pette; New Zealand: Helen Lunt, Russell Scott, John Baker, 

Michael Williams, Jane Elizabeth Kerr; Philippines: Marian Denopol, Araceli Panelo, Louie Tirador, 

Grace Aquitania, Gregorio Rogelio, Florence Amorado-Santos, Ramoncito Habaluyas, Allyn Sy Rosa, 

Ellen Palomares, Geraldine Ebo, Chela Marie Romero; Poland: Joanna Gladczak, Jaroslaw Hawryluk, 

Edward Franek, Monika Lukaszewicz, Aleksandra Madej-Dmochowska, Anna Jeznach-Steinhagen, 

Grzegorz Sokolowski, Jan Ruxer, Agnieszka Karczmarczyk, Ewa Krzyzagorska, Iwona Wozniak, Anna 

Olech-Cudzik, Marek Dwojak, Izabela Anand, Krzysztof Strojek, Ewa Czernecka, Karolina Antkowiak-

Piatyszek, Aleksandra Rozanska, Waldemar Gadzinski, Piotr Mader, Monika Kuligowska-jakubowska, 

Malgorzata Arciszewska, Andrzej Stankiewicz, Katarzyna Cypryk, Andrzej Wittek, Joanna Sawer-

Szewczyk, Adam Pieniazek; Romania: Gabriela Negrisanu, Noemi Pletea, Daniela Zaharie, Ella Pintilei, 

Adriana Cif, Livia Duma, Iosif Szilagyi, Ildiko Halmagyi, Magdalena Morosanu, Mircea Munteanu, 

Adrian Albota, Alexandrina Popescu, Dan Anton Enculescu, Nicolae Hancu, Valerica Nafornita, 

Lacramioara Croitoru, Lucia Luana Sebestyen; Russian Federation: Elena Pavlysh, Konstantin 

Nikolaev, Alexandr Vishnevsky, Olga Reshetko, Liudmila Kvitkova, Olga Barbarash, Tatiana 

Rodionova, Oxana Shaydyuk, Olga Ershova, Petr Chizhov, Svetlana Berns, Elena Rechkova, Sergey 

Yakushin, Olga Zanozina, Yuri Lukyanov, Elena Vorobeva, Dmitry Zateyshchikov, Nelly Verbovaya, 

Olga Bolshakova, Oleg Khrustalev, Leonid Strongin, Irina Bondar, Alsu Zalevskaya, Ekaterina Filippova, 

Galina Chumakova, Alexey Repin, Alexey Panov; Serbia: Teodora Beljic Zivkovic, Milan Petakov, 

Mirjana Sumarac-Dumanovic, Georgina Pudar Brankovic, Aleksandra Kendereski, Stevo Stojic, Djuro 

Macut; Slovakia: Jana Babikova, Miriam Teplanova, Livia Tomasova, Emil Martinka, Beata Lachova, 

Gabriela Ivancova, Jana Rociakova, Zbynek Schroner, Viera Donicova, Adriana Ilavska, Katarina 
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Raslova; South Africa: Lawrence Distiller, Heidi Siebert, Aysha Badat, Suzanne Blignaut, Mahomed 

Sarvan, Thirumani Govender, Mashra Gani, Hendrik Nortje, Mohamed Mookadam, Puvanesveri Naiker, 

Douwe de Jong, Louis Van Zyl, Mary Seeber, Dorothea Urbach-Bolus, Junaid Bayat, Warren Boyd, 

Margaretha du Toit, Zelda Punt, Susan Arnold, Christo Van Dyk, Leslie Ivan Robertson, Hester Johanna 

Kotze; Sweden: Luts Anders, Lundvall Martin, Lindholm Carl-Johan, Tengmark Bengt-Olov, Curiac 

Dan, Bosson Peter, Koskinen Pekka, Ali Hajimirsadeghi; Taiwan: Chen-Ling Huang, Ju-Ying Jiang, Te-

Lin Hsia, Kwo-Chang Ueng, Wei-Shiung Yang, Yung-Chuan Lu, Chwen-Yi Yang, Wayne Huey-Herng 

Sheu, Chern-En Chiang, Hung-I Yeh; Thailand: Sompongse Suwanwalaikorn, Natapong 

Kosachunhanun, Suchai Sritippayawan, Sirakarn Tejavanija, Songkwan Silaruks; Turkey: Mustafa Araz, 

Ramazan Sari, Dilek Sensoz Berker, Muyesser Sayki Arslan; Ukraine: Olga Godlevska, Ivan Chopey, 

Zinaida Teliatnikova, Petro Kuskalo, Orest Abrahamovych, Borys Mankovskyi, Ivan Fushtey, Galyna 

Myshanych, Susanna Tykhonova, Vira Tseluyko, Olena Koval, Oleksandr Parkhomenko, Oleksandr 

Prokhorov, Myroslava Vayda, Larysa Martymianova, Viktoriia Zharinova, Lyudmyla Prystupa, Larysa 

Pererva, Oleksandr Kovalov, Lyubov Sokolova, Volodymyr Botsyurko, Vitaliy Maslyanko, Maryna 

Vlasenko, Tetyana Khomazyuk, Anna Kulyk, Volodymyr Synenko, Oleksandr Karpenko, Yuriy 

Mostovoy, Olga Gyrina, Maryna Dolzhenko, Oleksandra Donets, Inna Sorokina, Yaroslav Malynovsky, 

Olena Lysunets, Roman Petrovskyy, Svitlana Panina; United Kingdom: Anthony Avornyo, Susannah 

Eyre, John Ryan, Glenn Cardwell, Anthony Robinson, Rebecca Clark, Basil Issa, Devinda Weeraratne, 

Rory McCrimmon, Thomas Jones, Sam Philip, Ronnie Beboso, Melanie Davies, Christina Kyriakidou, 

Manish Saxena, Hawys Thomas, Madhu Gowda, Imrozia Arif, Babatunde Oyesile, John Cecil, Jonathan 

Mark Edwin Brunskill; United States: Olakunle Akinboboye, Laura Akright, Chander Arora, Eric Ball, 

Sabrina Benjamin, Matthew Budoff, Harold Cathcart, Nizar Daboul, Paul Denker, Andrew Garner, Serge 

Jabbour, Naseem Jaffrani, Robert Jeanfreau, Thomas Knutson, Michael Lillestol, Donald McNeil, Samer 

Nakhle, William Randall, Jyothi Mallepalli, Jay Schmidt, Jorge Serje, James Shoemaker, Daniel Storey, 
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Alberta Warner, Severino Pimentel, Luis Quintero, Juan Galvez, David Bernard, Humberto Cruz, Philip 

O'Donnell, Hemant Thawani, Ehab Sorial, Arthur Schwartzbard, John Agaiby, Bernard Garcia, Clancy 

Cone, Ankur Doshi, Ali Iranmanesh, Ildiko Lingvay, Kimberly Smith, Barry McLean, Joel Neutel, 

Adeniyi Odugbesan, Teresa Sligh, Kurt Lesh, Kathryn Rohr, Dilawar Ajani,Jerome Daniel, George 

Cornett, Gary Dykstra, Sharan Mahal, Michael Adams, David Ramstad, Ahmed Arif, Earl Martin, Ramon 

Sastre, Sunny Srivastava, Lawrence Feld, Kelvin Bush, Vinay Shah, Sarah Konigsberg, Mohammed 

Allaw, Richard Kelly, Brian MacGillivray, Michael McGuire, Debra Weinstein, Madhusudan Budhraja, 

Naeem Tahirkheli, Josefa Binker, Marc Bernstein, Nabil Andrawis, Shuaib Abdullah, Tom Christensen, 

Misal Khan, Mahfouz El Shahawy, Devjit Tripathy, Nandkishore Ranadive, Paul Grena, Betty 

Villafuerte, Charles Cook, Jose Bautista, Isam Marar, Christian Kaunzinger, Neville Bittar, Juan Frias, 

Rajesh Davit, Harold Bays, Robert Cohen, William Garvey, Stephen Smith, Jose-Luis Ruiz, Aaron 

Hartman, James Diener, Ronald Chochinov, John Hunter, Stephen Aronoff, Larry Reed, John Evans, 

Jeremy Ackermann, James Haaksma, Aurelio Torres-Consuegra, Jalil Khan, Kabir Yousuf, Lidia 

Bermudez, Benjamin Lumicao, Jorge Torres Olmeda, Evan Kessler, Michael Winnie, Robert Lending, 

Naveed Razzaque, Michael McCartney, Francisco Munoz, Robert Buynak, Lilia Rodriguez Ables, Sashi 

Makam, Josefina Lozano, Henry Paez, Ashwini Gore, Amer Al-Karadsheh, Bassem Masri, Sushma 

Gorrela, Jessie Louise Al-Amin, Firas Alani, Jason Haffizulla, Ron Hsieh, Luis Castillo Hernandez, 

Merle Turner, William French, Preetham Jetty, Mae Sheikh-Ali, Richard Leggett, Richard Perlman, Gary 

Goldstein, Edgardo A. Osea, Anthony James Bartkowiak Jr., Michael Paul Gimness, Alexander John 

Higgins, Sohail Mohyuddin Khan, Ali R Rahimi, Anil Vallabhdas Shah, Joseph Leonard Lillo, Israel 

Alejandro Hartman, Edwin J. Whitney, Janice G. Johnston, Mario R. Juarez, Michael J. Perley, Brian 

Howard Kahn, Maged A. Amine, Michael Anthony Pace, Shirin Sabina Peters, Horacio Augusto Hidalgo 

Jr., Perry Krichmar, Rabi Ranjan Sinha. 
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Pfizer Inc., New York, NY (Sponsor Representatives): 

Michelle Greenberg (Lead Clinician), Alexandra Palmer (Clinician), Vanessa Dell (Clinician), 

Marjorie Buonanno (Clinician), Melanie Sisson (Clinician), Nilo Cater (Medical Affairs), Beata 

Hill (Clinical Study Team Lead), Mary Hegge (Clinical Study Team Lead), Kathleen Szymczak 

(Clinical Data Asset Lead), Sanja Bilbija-Nikolic (Lead Study Manager), Anna Tkachenko 

(Study Manager), Jennifer Hockin (Study Manager), Richard Birkenmaier (Statistical 

Programming Lead), Shuai Wang (Lead Statistician). 

 

Merck & Co., Inc. Kenilworth, NJ (Sponsor Representatives): 

Jenny Yu (Safety), and previous Sponsor representative: Brett Lauring.  
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SECTION S2. Supplementary Methods 

Data Handling And Record Keeping 

Case Report Forms/Electronic Data Record 

A Case Report Forms/Electronic Data Record was required to be completed for each included 

patient. The completed original Case Report Forms/Electronic Data Record are the sole property 

of the Sponsor and were not be made available in any form to third parties, except for authorized 

representatives of the Sponsor or appropriate regulatory authorities, without written permission 

from the Sponsor. 

The investigator had ultimate responsibility for the collection and reporting of all clinical, safety 

and laboratory data entered on the CRFs and any other data collection forms (source documents) 

and ensuring that they were accurate, authentic/original, attributable, complete, consistent, 

legible, timely (contemporaneous), enduring and available when required. The CRFs was signed 

by the investigator or by an authorized staff member to attest that the data contained on the CRFs 

was true. Any corrections to entries made in the CRFs, source documents were dated, initialed 

and explained (if necessary) and did not obscure the original entry. 

In most cases, the source documents were the hospital’s or the physician's subject chart. In these 

cases, data collected on the CRFs matched the data in those charts. 

In some cases, the CRF, or part of the CRF, also served as source documents. In these cases, a 

document was available at the investigator’s site as well as at the sponsor and clearly identified 

those data that were recorded in the CRF, and for which the CRF stood as the source document. 
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Record Retention 

To enable evaluations and/or audits from regulatory authorities or the Sponsor, the investigator 

agreed to keep records, including the identity of all participating  patients (sufficient information 

to link records, eg, CRFs and hospital records), all original signed ICD, copies of all CRFs, 

safety reporting forms, source documents, and detailed records of treatment disposition, and 

adequate documentation of relevant correspondence (eg, letters, meeting minutes, telephone calls 

reports). The records were to be retained by the investigator according to International 

Conference on Harmonisation (ICH), local regulations, or as specified in the Clinical Study 

Agreement (CSA), whichever is longer. 

If the investigator was unable for any reason to continue to retain study records for the required 

period (eg, retirement, relocation), the Sponsor was required to be prospectively notified. The 

study records were then transferred to a designee acceptable to the Sponsor, such as another 

investigator, another institution, or to an independent third party arranged by the Sponsor. 

Investigator records must be kept for a minimum of 15 years after completion or discontinuation 

of the study or for longer if required by applicable local regulations. The investigator must obtain 

Pfizer's written permission before disposing of any records, even if retention requirements have 

been met. 
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Quality Control And Quality Assurance 

During study conduct, the Sponsor or their agent conducted periodic monitoring visits to ensure 

that the protocol and Good Clinical Practices (GCPs) were followed. The monitors could review 

source documents to confirm that the data recorded on eCRFs was accurate. The investigator and 

institution allowed the Sponsor monitors or its agents and appropriate regulatory authorities 

direct access to source documents to perform this verification. 

The study site could also be subject to review by the Institutional Review Board 

(IRB)/Independent Ethics Committee (IEC), and/or to quality assurance audits performed by the 

Sponsor, or companies working with or on behalf of the Sponsor, and/or to inspection by 

appropriate regulatory authorities. 

 

Complete Inclusion and Exclusion Criteria 

Inclusion Criteria 

1. Patients ≥40 years of age at the time of the initial Screening visit (V1) with a diagnosis of type 

2 diabetes mellitus (T2DM) in accordance with American Diabetes Association (ADA) 

guidelines. 

2. Glycated hemoglobin (HbA1c) at the Screening visit (V1) of 7.0–10.5% (53–91 mmol/mol) on 

stable allowable anti-hyperglycemic agent(s) (AHA) or on no background AHA for at least 8 

weeks prior to the Screening visit (V1). 

3. Body mass index ≥18.0 kg/m2. 

4. Patients must have evidence or a history of atherosclerosis involving the coronary, cerebral, or 

peripheral vascular systems as follows (must have at least 1 of the following): 
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a. Coronary artery disease as indicated by a history of presumed spontaneous myocardial 

infarction (MI; hospitalized with final diagnosis of MI, excluding peri-procedural or 

definite secondary MI [e.g., due to profound anemia or hypertensive emergency, troponin 

increase in sepsis]) in which the most recent event occurred at least 3 months (90 days) 

prior to the Screening visit (V1); OR 

b. Coronary artery disease as indicated by a history of coronary revascularization through 

either a percutaneous coronary intervention at least 3 months (90 days) prior to the 

Screening visit (V1) or coronary artery bypass graft at least 3 months (90 days) prior to 

the Screening visit (V1); OR 

c. Ischemic (presumed thrombotic) cerebrovascular disease as indicated by a history of 

ischemic stroke (hospitalized with a final diagnosis of non-hemorrhagic stroke [includes 

completion of a standard evaluation for stroke in an acute care facility or stroke clinic 

without hospital admission]) with the most recent event occurring at least 3 months (90 

days) prior to the Screening visit (V1) or a history of carotid revascularization at least 3 

months (90 days) prior to the Screening visit (V1); OR 

d. Peripheral arterial disease as indicated by: 

1. Angiographically-documented peripheral vascular disease; or 

2. Resting ankle/brachial index of <0.85 (measured by a certified vascular 

laboratory) plus symptoms of claudication; or 

3. Amputation, peripheral bypass, or peripheral angioplasty of the extremities 

secondary to ischemia occurring at least 3 months (90 days) prior to the Screening 

visit (V1). 
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5. There is adequate documentation of the objective evidence that the patient has established 

vascular disease such as investigational site's medical records, copies of such records from other 

institutions, or a letter from a referring physician that specifically states the diagnosis and date of 

the most recent occurrence of the qualifying event(s) or procedure(s). 

6. Patient meets 1 of the following criteria: 

a. Is a male 

b. Is a female not of reproductive potential, defined as one who is: 

i) Postmenopausal: defined as at least 12 months with no menses in women ≥45 years 

of age; or 

ii) Has had a hysterectomy and/or bilateral oophorectomy, or had bilateral tubal ligation 

or occlusion at least 6 weeks prior to the Screening visit (V1). 

c. Is a female of reproductive potential and: 

i. Agrees to remain abstinent from heterosexual activity (if this form of birth control is 

accepted by local regulatory agencies and ethics review committees as the sole 

method of birth control); or 

ii. Agrees to use (or have their partner use) acceptable contraception to prevent 

pregnancy while the patient is receiving investigational product and for 14 days after 

the last dose of investigational product. Two methods of contraception will be used to 

avoid pregnancy. Acceptable combinations of methods include: 

• Use of 1 of the following double-barrier methods: diaphragm with spermicide 

and a condom; cervical cap and a condom; or a contraceptive sponge and 

condom; 
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• Use of hormonal contraception (any registered and marketed contraceptive 

agent that contains an estrogen and/or a progestational agent [including oral, 

subcutaneous, intrauterine and intramuscular agents, and cutaneous patch]) 

with 1 of the following: diaphragm with spermicide; cervical cap; 

contraceptive sponge; condom; vasectomy; or intrauterine device (IUD); 

• Use of an IUD with 1 of the following: condom; diaphragm with spermicide; 

contraceptive sponge; vasectomy; or hormonal contraception (see above); 

• Vasectomy with 1 of the following: diaphragm with spermicide; cervical cap; 

contraceptive sponge; condom; IUD; or hormonal contraception (see above). 

 

7. Evidence of a personally signed and dated informed consent document indicating that the 

patient (or a legal representative) has been informed of all pertinent aspects of the trial. The 

patient may also provide consent for Future Biomedical Research. However, the patient may 

participate in the main trial without participating in Future Biomedical Research. 

8. In the investigator’s opinion, patients are willing and likely able to comply with scheduled 

visits, treatment plan, laboratory tests, and other study procedures whether or not they receive 

investigational product for the duration of the trial. 

Exclusion Criteria 

Patients presenting with any of the following will not be included in the trial: 

1. Patients who had been previously randomized into this trial. 
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2. Patients experiencing a cardiovascular event (e.g., MI or stroke) or undergoing coronary 

angioplasty or peripheral intervention procedure between the Screening visit (V1) and 

randomization. 

3. Patients undergoing any cardiovascular surgery (e.g., valvular surgery) within 3 months (90 

days) of the Screening visit (V1). 

4. Patients with any planned coronary revascularization or peripheral intervention procedure or 

other cardiovascular surgery. 

5. Patients with New York Heart Association Class IV heart failure (HF) at the Screening visit 

(V1) (following protocol amendment; exclusion had been Class III–IV prior to protocol 

amendment). 

6. Mean value for triplicate screening sitting systolic blood pressure (SBP) >160 mm Hg and/or 

diastolic blood pressure (DBP) >90 mm Hg after at least a 5-minute seated rest at the Screening 

visit (V1), confirmed via 1 repeat triplicate set at the Screening visit (V1) if deemed necessary. 

For patients with a mean triplicate value of sitting SBP >160 mm Hg and/or DBP >90 mm Hg 

after at least a 5-minute seated rest at the Screening visit (V1) the investigator or the treating 

physician is allowed to adjust background blood pressure (BP) medication(s) to lower BP values 

in order for the patient to be re-assessed for enrollment eligibility. 

7. Patient has a clinically significant electrocardiogram (ECG) abnormality at Screening visit 

(V1) that requires further diagnostic evaluation or intervention (e.g., new, clinically significant 

arrhythmia or a conduction disturbance). 

8. History of type 1 diabetes mellitus or a history of ketoacidosis. 
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9. History of other specific types of diabetes (e.g., genetic syndromes, secondary pancreatic 

diabetes, diabetes due to endocrinopathies, drug- or chemical-induced, and post-organ 

transplant). 

10. Patient has active, obstructive uropathy or indwelling urinary catheter. 

11. Patient has a history of malignancy ≤5 years prior to signing informed consent, except for 

adequately treated basal cell or squamous cell skin cancer or in situ cervical cancer. 

Note (1) A patient with a history of malignancy >5 years prior to signing informed consent 

should have no evidence of residual or recurrent disease. 

Note (2) A patient with any history of melanoma, leukemia, lymphoma, or renal cell carcinoma 

is excluded. 

12. Patient routinely consumes >2 alcoholic drinks per day or >14 alcoholic drinks per week, or 

engages in binge drinking. 

13. Any clinically significant malabsorption condition. 

14. Patients with a known hypersensitivity or intolerance to any sodium-glucose co-transporter-2 

inhibitor. 

15. Screening fasting plasma or finger-stick glucose >270 mg/dl (15 mmol/l), confirmed by a 

single repeat following counseling on exercise and diet. 

16. History of 1 or more severe hypoglycemic episodes within 6 months of Screening visit (V1) 

or a severe hypoglycemic episode occurring during the interval between the Screening visit (V1) 

and randomization. 

17. Fasting triglycerides >600 mg/dl (6.78 mmol/l) at Screening visit (V1), confirmed by a single 

repeat if deemed necessary. For patients with fasting triglycerides >600 mg/dl, the investigator or 
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treating physician is allowed to adjust background lipid altering medication(s) to lower fasting 

triglycerides in order for the patient to be re-assessed for enrollment eligibility. 

18. Patients currently taking BP or lipid altering medications who have not been on a stable dose 

for at least 4 weeks prior to randomization. Patients who require a change in BP and/or lipid 

altering medications to meet the entry criteria related to BP and/or triglycerides must be on a 

stable dose of such therapy for at least 4 weeks prior to randomization. 

19. Patients who meet any of the following categories: 

• Patient is on a weight-loss program and is not weight-stable. 

• Patient is on a weight-loss medication (e.g., orlistat, phentermine/topiramate, lorcaserin) 

and is not weight-stable. 

• Patient is on other medications associated with weight changes (e.g., anti-psychotic 

agents) and is not weight-stable. 

• Patient has undergone bariatric surgery >12 months prior to Visit 1/Screening and is not 

weight-stable. 

• Patient has undergone bariatric surgery within 12 months of Screening visit (Visit 1). 

 

Note: Weight-stable is defined as <5% change in body weight in the last 6 months. 

20. Patients currently being treated for hyperthyroidism, patients on thyroid replacement therapy 

that have not been on a stable dose for at least 6 weeks prior to the Screening visit (V1), and/or 

patients who have a thyroid stimulating hormone (TSH) outside of the laboratory reference range 

at the Screening visit (V1). Patients excluded due to TSH criterion may be re-tested after being 

on a stable thyroid replacement regimen for at least 6 weeks. 
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21. Estimated glomerular filtration rate <30 ml/min/1.73 m2 as determined by the 4-variable 

Modification of Diet in Renal Disease equation, confirmed via a single repeat if deemed 

necessary. 

22. Patients with hemoglobin <10 g/dl (100 g/l). Confirmed via a single repeat if deemed 

necessary. 

23. Aspartate aminotransferase or alanine aminotransferase >2 X the upper limit of normal 

(ULN) at the Screening visit (V1), or a total bilirubin >1.5 X the ULN unless the patient has a 

history of Gilbert’s. 

24. Patient has a medical history of active liver disease (other than non-alcoholic hepatic 

steatosis), including chronic active hepatitis B or C (assessed by medical history), primary biliary 

cirrhosis, or symptomatic gallbladder disease. 

25. Patient is on or likely to require treatment for ≥14 consecutive days or repeated courses of 

pharmacologic doses of corticosteroids. These medications are not to be used from the time of 

the start of the day 1 Visit (Visit 2) to the completion of the trial. 

Note: Inhaled, nasal, and topical corticosteroids and physiological replacement doses of adrenal 

steroids are permitted. 

26. The following therapeutic agents are prohibited for the duration of the trial. These 

medications are not to be used from 8 weeks before the Screening visit (V1) until the completion 

of the trial: 

• Treatment with another SGLT2 inhibitor 

• Treatment with rosiglitazone 

• Treatment with chlorpropamide. 
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27. Patients who have donated blood or blood products within 6 weeks of Screening visit (V1) or 

who plan to donate blood or blood products at any time during the trial. 

28. Patients who have undergone a surgical procedure within 4 weeks prior to signing informed 

consent or have planned major surgery during the trial. Note: A patient who has undergone 

minor surgery within the 4 weeks prior to Screening visit (V1) and is fully recovered or a patient 

who has planned minor surgery may participate. Minor surgery is defined as a surgical procedure 

involving local anesthesia. For exclusion regarding cardiovascular surgery, see exclusion 

criterion #3. 

29. Patients with: 

• Known history of Human Immunodeficiency Virus 

• Blood dyscrasias or any disorders causing hemolysis or unstable red blood cells. 

 

30. At randomization, patient has developed a new medical condition, suffered a change in status 

of an established medical condition, developed a laboratory or ECG abnormality, or required a 

new treatment or medication during the pre-randomization period that meets any previously 

described trial exclusion criterion or which, in the opinion of the investigator, exposes the patient 

to risk by enrolling in the trial. 

31. Other severe acute or chronic medical or psychiatric condition or laboratory abnormality at 

the Screening visit (V1) that may increase the risk associated with trial participation or 

investigational product administration or may interfere with the interpretation of trial results and, 

in the judgment of the investigator, would make the patient inappropriate for entry into this trial. 
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32. Patients who have previously been randomized in a trial with ertugliflozin. 

33. Participation in other studies involving investigational drug (s) (Phases 1–4) within 30 days 

before the Screening visit (V1) and/or during trial participation. 

34. Patient is pregnant or breast-feeding, or is expecting to conceive during the trial, including 14 

days following the last dose of blinded investigational product. 

35. Patient is expecting to undergo hormonal therapy in preparation to donate eggs during the 

period of the trial, including 14 days following the last dose of blinded investigational product. 

36. Patients who are investigational site staff members directly involved in the conduct of the 

trial and their family members, site staff members otherwise supervised by the investigator, or 

patients who are Pfizer/Merck employees directly involved in the conduct of the trial. 

Rationale for Dose Selection of Ertugliflozin 

The ertugliflozin doses being evaluated in Phase 3 are 5 mg and 15 mg once daily. Since oral 

doses of ertugliflozin as high as 300 mg (single dose), 100 mg once daily (up to 14 days) and 

25 mg once daily (up to 12 weeks) were safe and well-tolerated, dose selection was based on 

dose-response modeling of efficacy end-points (HbA1c and fasting plasma glucose [FPG]) from 

study B1521006 as well as 24-hour urinary glucose excretion (mechanism biomarker) in T2DM  

patients from study B1521004. For these endpoints, the 5 mg and 15 mg doses consistently elicit 

a response that is >80% and >90% of the maximum response, respectively (see Table below).  
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Table. Estimated Percent Maximum Response for Various Endpoints 

Ertugliflozin  

Dose 

UGE – T2DM 

(ED50=0.78 mg) 

HbA1C 

(ED50=1 mg) 

5 mg 87% 83% 

15 mg 95% 94% 

UGE = urinary glucose excretion; ED50 = dose producing half (50%) of the maximal 

response. 

 

In addition, the dose-response modeling of 24-hour UGE in healthy volunteers estimated the 

ED50 at 3 mg, which translates to 63% and 83% of maximum effect for 5-mg and 15-mg doses. 

The selection of the 5 mg and 15 mg doses is also supported by the safety and tolerability profile 

for ertugliflozin in clinical studies up to 12 weeks in duration. When accounting for species 

differences in protein binding, the highest Phase 3 dose of 15 mg once daily represents an 

exposure which is approximately 12-fold [for Cmax] and 11-fold [for area under the 

concentration-time curve from time 0 to 24 hours (1 day) after dose (AUC(0-24))] lower than 

exposure at the no observed adverse effect level (NOAEL) in the 6-month toxicology study in 

the most sensitive species (rat). Thus, both the 5 and 15 mg doses are expected to provide 

clinically meaningful efficacy and allow for a thorough assessment of the benefit/risk of 

ertugliflozin in the Phase 3 program.  

Randomization Criteria 

Patients were assigned a unique identifier via interactive voice response system at the Screening 

visit (V1), which was retained throughout the duration of participation in the trial. Patients were 
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randomized into the trial at Day 1 visit (V2), provided that they satisfied all subject eligibility 

criteria. A computer-generated randomization code using the method of random permuted blocks 

was utilized to assign patients to 1 of 3 treatment regimens (5 mg ertugliflozin once daily, 15 mg 

ertugliflozin once daily or matching placebo) on Day 1 visit (V2). For patients enrolled under the 

original protocol, the randomization was stratified by sub study and by geographic region (within 

sub study). The stratification factor for sub study had four levels:  patients entering the insulin 

with or without metformin sub study on a background of insulin alone, patients entering the 

insulin with or without metformin sub study on a background of insulin plus metformin, patients 

entering the SU monotherapy sub study and patients entering the main cardiovascular study but 

not any of the aforementioned sub studies. For patients enrolled under Protocol Amendment 1, 

the randomization was stratified by geographic region only. 
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SECTION S3. Background anti-hyperglycemic medication and cardiovascular treatment. 

Doses of background anti-hyperglycemic medication were held constant for the initial 18 weeks 

of the study except for those patients meeting the glycemic rescue criteria (see below) or with 

clinically significant hypoglycemia. After week 18, changes in anti-hyperglycemic medication 

were permitted except for prohibited agents (i.e., other SGLT2 inhibitors, chlorpropamide, or 

rosiglitazone). The investigator or the treating provider were encouraged to make any changes in 

the background cardiovascular treatment regimen to achieve appropriate targets for secondary 

disease prevention per treatment guidelines at any time during the study.  

 

Details on the specific glycemic rescue criteria for the initial 18 weeks of the trial are provided in 

the table below.  

Glycemic Rescue Criteria for All  patients for the First 18 Weeks 

Randomization through Week 6 FPG >270 mg/dL (15.0 mmol/L) 

After Week 6 through Week 12 FPG >240 mg/dL (13.3 mmol/L) 

After Week 12 through Week 18 FPG >200 mg/dL (11.1 mmol/L) 
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SECTION S4. Study endpoints  

Primary Endpoint 

• The primary cardiovascular endpoint is time to first occurrence of the composite endpoint 

of MACE (a composite of cardiovascular death, nonfatal myocardial infarction, or 

nonfatal stroke).  

Key Secondary Endpoints (associated with an alpha-controlled hypothesis that was 

hierarchically tested) 

• Time to first occurrence of:  

• Cardiovascular death or hospitalization for heart failure; 

• Cardiovascular death; 

• Renal composite (a composite of renal death, renal replacement therapy, or doubling 

of serum creatinine) 

Other Secondary Endpoints (not associated with alpha-controlled hypothesis) 

• Time to first occurrence of:  

• MACE plus (a composite of cardiovascular death, non fatal myocardial infarction, 

non fatal stroke or hospitalization for unstable angina); 

• Fatal or non-fatal myocardial infarction; 

• Fatal or non-fatal stroke; 

• Hospitalization for heart failure; 

• Individual components of MACE (cardiovascular death, non-fatal myocardial 

infarction, non-fatal stroke).  
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• All-cause death. 

• All MACE events (ie, not censored at the time of the first event; not presented in this 

report). 

• All cardiovascular death or hospitalizations for heart failure (ie, not censored at the time 

of the first event; not presented in this report). 

When added to usual background therapy in  patients with T2DM and established vascular 

disease: 

• Change from Baseline in HbA1c at Week 18, Week 52 and annually thereafter. 

• Proportion of  patients with HbA1c <7% (53 mmol/mol) and <6.5% (48 mmol/mol) at 

12, 24 and 36 months and annually thereafter (not presented in this report). 

• Time to the first occurrence of a subject receiving glycemic rescue therapy during the 

first 18 weeks of the study (not presented in this report). 

• Time to initiation of insulin for  patients not on insulin at randomization (not presented in 

this report). 

• Change in insulin dose from Baseline at Week 18, Week 52 and annually thereafter (not 

presented in this report). 

• Change from Baseline in systolic and diastolic (not presented in this report) blood 

pressure at Week 18, Week 52 and annually thereafter. 

• Change from Baseline in body weight at Week 18, Week 52 and annually thereafter. 

• Change from Baseline in eGFR and serum creatinine at Week 18, Week 52 and annually 

thereafter (not presented in this report). 
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• Change from Baseline in albuminuria as measured by the urinary albumin to creatinine 

ratio at Week 18, Week 52 and annually thereafter stratified by albuminuria category at 

baseline (normoalbuminuria, microalbuminuria and macroalbuminuria) (not presented in 

this report). 

• Progression of nephropathy as measured by the progression of normoalbuminuria to 

microalbuminuria and/or macroalbuminuria as well as measurement of regression of 

albuminuria (eg, macroalbuminuria → microalbuminuria) (not presented in this report). 

Cardiovascular Endpoint Definitions 

Cardiovascular Death 

Cardiovascular death includes death resulting from an acute MI, sudden cardiac death, death due 

to HF, death due to stroke, death due to cardiovascular procedure, death due to cardiovascular 

hemorrhage, and death due to other cardiovascular causes. Only events confirmed by the 

cardiovascular clinical event adjudication committee were included in the analyses of 

cardiovascular outcomes. Deaths confirmed by the cardiovascular adjudication committee as 

having been due to renal causes contributed to the renal outcome.  

1. Death Due to Acute MI refers to a death by any cardiovascular mechanism (e.g., arrhythmia, 

sudden death, HF, stroke, pulmonary embolus, peripheral arterial disease) ≤30 days after a MI 

related to the immediate consequences of the MI, such as progressive heart failure or 

recalcitrant arrhythmia. 

a. Death resulting from a procedure to treat a MI (percutaneous coronary intervention 

[PCI], coronary artery bypass graft surgery [CABG]), or to treat a complication 

resulting from MI, should also be considered death due to acute MI. 
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b. Death resulting from an elective coronary procedure to treat myocardial ischemia (i.e., 

chronic stable angina) or death due to a MI that occurs as a direct consequence of a CV 

investigation/procedure/operation should be considered as a death due to a CV 

procedure. 

2. Sudden Cardiac Death refers to a death that occurs unexpectedly, not following an acute MI, 

and includes the following deaths: 

a. Death witnessed and occurring without new or worsening symptoms. 

b. Death witnessed within 60 minutes of the onset of new or worsening cardiac symptoms, 

unless the symptoms suggest acute MI. 

c. Death witnessed and attributed to an identified arrhythmia (e.g., captured on an 

electrocardiographic [ECG] recording, witnessed on a monitor, or unwitnessed but 

found on implantable cardioverter-defibrillator review). 

d. Death after unsuccessful resuscitation from cardiac arrest. 

e. Death after successful resuscitation from cardiac arrest and without identification of a 

specific cardiac or non-cardiac etiology. 

f. Unwitnessed death in a patient seen alive and clinically stable ≤24 hours prior to being 

found dead without any evidence supporting a specific non-cardiovascular cause of 

death (information regarding the patient’s clinical status preceding death should be 

provided, if available). 

3. Death Due to HF refers to a death in association with clinically worsening symptoms and/or 

signs of HF regardless of HF etiology. Deaths due to HF can have various etiologies, including 



30  

single or recurrent MIs, ischemic or non-ischemic cardiomyopathy, hypertension, or valvular 

disease. 

4. Death Due to Stroke refers to death after a stroke that is either a direct consequence of the 

stroke or a complication of the stroke. 

5. Death Due to Cardiovascular Procedure refers to death caused by immediate complications of 

a cardiac procedure. 

6. Death Due to Cardiovascular Hemorrhage refers to death related to hemorrhage such as non-

stroke intracranial hemorrhage, non-procedural or non-traumatic vascular rupture (e.g., aortic 

aneurysm), or hemorrhage causing cardiac tamponade. 

7. Death Due to Other Cardiovascular Causes refers to a cardiovascular death not included in the 

above categories but with a specific, known cause (e.g., pulmonary embolism or peripheral 

arterial disease). 

8. Undetermined Cause of Death refers to a death not attributable to a cardiovascular death or to 

a non-cardiovascular cause. Inability to classify the cause of death may be due to lack of 

information (e.g., the only available information is “patient died”) or when there is insufficient 

supporting information or detail to assign the cause of death. 

Non-Cardiovascular Death 

Death occurs and is due primarily to an identifiable non-cardiovascular cause or etiology 

1. Renal – Death is due to an identifiable renal etiology (e.g., renal failure). 

2. Cancer – Death is due to an identified cancer. 

• Unidentified Primary 

• Prostatic Cancer 
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• Lung Cancer 

• Breast Cancer 

• Uterine/Ovarian Cancer 

• Colorectal Cancer 

• Non-Hodgkin’s Lymphoma 

• Melanoma 

• Pancreatic Cancer 

• Leukemia 

• Kidney Cancer 

• Oral/Pharyngeal/Esophageal Cancer 

• Other Cancer 

3. Other Non-Cardiovascular Cause Specific Diagnoses 

• Multisystem Failure 

• Sepsis 

• Trauma 

• Suicide 

• Cirrhosis 

• Other Non-CV Death 

 

Criteria for MI 

General Considerations: 
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The term MI should be used when there is evidence of myocardial necrosis in a clinical setting 

consistent with MI. 

In general, the diagnosis of MI requires the combination of: 

• Evidence of myocardial necrosis (either changes in cardiac biomarkers or post-mortem 

pathological findings); and 

• Supporting information derived from the clinical presentation, electrocardiographic 

changes, or the results of myocardial or coronary artery imaging. 

The totality of the clinical, electrocardiographic, and cardiac biomarker information should be 

considered to determine whether or not a MI has occurred. Specifically, timing and trends in 

cardiac biomarkers and electrocardiographic information require careful analysis. The 

adjudication of MI should also take into account the clinical setting in which the event occurs. 

MI may be adjudicated for an event that has characteristics of a MI but which does not meet the 

strict definition because biomarker or electrocardiographic results are not available. 

The Third Universal definition of MI will be used. 

Third Universal Definition of MI 

• Detection of rise and/or fall of cardiac biomarkers (preferably cardiac troponin [cTN]) with 

at least one value above the 99th percentile of the upper reference limit (URL) together 

with evidence of myocardial ischemia with at least 1 of the following: 

o Symptoms of ischemia; 

o New or presumed new significant ST-segment (ST-T) changes or new left 

bundle branch block (LBBB); 

o Development of pathological Q waves in the ECG; 
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o Imaging evidence of new loss of viable myocardium or new regional wall 

motion abnormality; 

o Identification of an intracoronary thrombus by angiography or autopsy. 

• Cardiac death with symptoms suggestive of myocardial ischemia and presumed new 

ischemic ECG changes or new LBBB, but death occurred before cardiac biomarkers were 

obtained, or before cardiac biomarker values would be increased. 

• Percutaneous coronary intervention (PCI)-related MI is arbitrarily defined by elevation of 

cTN values (>5 x 99th percentile URL) in patients with normal baseline values (≤99th 

percentile URL) or a rise of cTN values >20% if the baseline values are elevated and are 

stable or falling. In addition, either (i) symptoms suggestive of myocardial ischemia, or (ii) 

new ischemic ECG changes, or (iii) angiographic findings consistent with a procedural 

complication, or (iv) imaging demonstration of new loss of viable myocardium or new 

regional wall motion abnormality are required. 

• Stent thrombosis associated with MI when detected by coronary angiography or autopsy in 

the setting of myocardial ischemia and with a rise and/or fall of cardiac biomarker values 

with at least one value above the 99th percentile URL. 

• Restenosis associated with PCI-related MI, defined as ≥50% stenosis at coronary 

angiography or a complex lesion associated with a rise and/or fall of cTN values >99th 

percentile URL and no other significant obstructive CAD of greater severity following: (i) 

initially successful stent deployment, or (ii) dilatation of a coronary artery stenosis with 

balloon angioplasty (<50%). This classification also requires that the MI does not meet 

criteria for any other classification of MI. 
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• CABG-related MI is arbitrarily defined by elevation of cardiac biomarker values (>10 x 

99th percentile URL) in patients with normal baseline cTN values (≤99th percentile URL). 

In addition, either (i) new pathological Q waves or new LBBB, or (ii) angiographic 

documented new graft or new native coronary artery occlusion, or (iii) imaging evidence of 

new loss of viable myocardium or new regional wall motion abnormality. 

Criteria for Prior MI 

Any one of the following criteria meets the diagnosis of prior MI: 

• Pathological Q waves with or without symptoms in the absence of non-ischemic causes. 

• Imaging evidence of a region of loss of viable myocardium that is thinned and fails to 

contract, in the absence of a non-ischemic cause. 

• Pathological findings of a prior MI. 

Clinical Classification of Types of MI 

1) Type 1: Spontaneous MI, spontaneous MI related to atherosclerotic plaque rupture, 

ulceration, fissuring, erosion, or dissection with resulting intraluminal thrombus in one or 

more of the coronary arteries leading to decreased myocardial blood flow or distal platelet 

emboli with ensuing myocyte necrosis. The patient may have underlying severe CAD but 

on occasion non-obstructive or no CAD. 

2) Type 2: MI secondary to an ischemic imbalance, in instances of myocardial injury with 

necrosis where a condition other than CAD contributes to an imbalance between 

myocardial oxygen supply and/or demand, e.g., coronary endothelial dysfunction, coronary 

artery spasm, coronary embolism, tachy-/brady-arrhythmias, anemia, respiratory failure, 

hypotension, and hypertension with or without left ventricular hypertrophy (LVH). 



35  

3) Type 3: MI resulting in death when biomarker values are unavailable, cardiac death with 

symptoms suggestive of myocardial ischemia and presumed new ischemic ECG changes or 

new LBBB, but death occurring before blood samples could be obtained, before cardiac 

biomarker could rise, or in rare cases cardiac biomarkers were not collected. 

4) Type 4a: MI related to percutaneous coronary intervention (PCI), MI associated with PCI is 

arbitrarily defined by elevation of cTN values >5 x 99th percentile URL in patients with 

normal baseline values (<99th percentile URL) or a rise of cTN values >20% if the 

baseline values are elevated and are stable or falling. In addition, either (i) symptoms 

suggestive of myocardial ischemia, or (ii) new ischemic ECG changes or new LBBB, or 

(iii) angiographic loss of patency of a major coronary artery or a side branch or persistent 

slow or no-flow or embolization, or (iv) imaging demonstration of new loss of viable 

myocardium or new regional wall motion abnormality are required. 

5) Type 4b: MI related to stent thrombosis, MI associated with stent thrombosis is detected by 

coronary angiography or autopsy in the setting of myocardial ischemia and with a rise 

and/or fall of cardiac biomarkers values with at least one value above the 99th percentile 

URL. 

6) Type 4c: Occasionally MI occurs and at angiography, restenosis is the only angiographic 

explanation. This PCI-related MI type might be designated as an ‘MI type 4c’, defined as 

≥50% stenosis at coronary angiography or a complex lesion associated with a rise and/or 

fall of cTN values >99th percentile URL and no other significant obstructive CAD of 

greater severity following: (i) initially successful stent deployment, or (ii) dilatation of a 

coronary artery stenosis with balloon angioplasty (<50%). 
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7) Type 5: MI related to CABG, MI associated with CABG is arbitrarily defined by elevation 

of cardiac biomarker values >10 x 99th percentile URL in patients with normal baseline 

cTN values (<99th percentile URL). In addition, either (i) new pathological Q waves or 

new LBBB, or (ii) angiographic documented new graft or new native coronary artery 

occlusion, or (iii) imaging evidence of new loss of viable myocardium or new regional wall 

motion abnormality. 

Hospitalization for Unstable Angina 

1) Defined as ischemic discomfort (angina, or symptoms thought to be equivalent) ≥10 

minutes in duration occurring at rest, or in an accelerating pattern with frequent episodes 

associated with progressively decreased exercise capacity. 

AND 

2) Prompting an unscheduled hospitalization within 24 hours of the most recent symptoms. 

Hospitalization is defined as an admission to an inpatient unit or a visit to an emergency 

department that results in at least a 24-hour stay (or change in a calendar date if the hospital 

admission and discharge times are not available). 

AND 

3) At least one of the following: 

a. New or worsening ST or T wave changes on resting ECG (in the absence of 

confounders, such as LBBB or LVH). 

o Transient ST elevation (duration <20 minutes) 

▪ New ST elevation at the J point in two contiguous leads with the cut- 

points: ≥0.1 mV in all leads other than leads V2-V3 where the following 
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cut-points apply: ≥0.2 mV in men ≥40 years (≥0.25 mV in men <40 

years) or ≥0.15 mV in women. 

o ST depression and T-wave changes 

▪ New horizontal or down-sloping ST depression ≥0.05 mV in two 

contiguous leads and/or new T inversion ≥0.3 mV in two contiguous 

leads with prominent R wave or R/S ratio >1. 

b. Definite evidence of inducible myocardial ischemia as demonstrated by: 

o early positive exercise stress test, defined as ST elevation or ≥2 mm ST 

depression prior to 5 mets OR 

o stress echocardiography (reversible wall motion abnormality) OR 

o myocardial scintigraphy (reversible perfusion defect) OR 

o MRI (myocardial perfusion deficit under pharmacologic stress). 

AND believed to be responsible for the myocardial ischemic symptoms/signs. 

c. Angiographic evidence of new or worse ≥70% lesion and/or thrombus in an epicardial 

coronary artery that is believed to be responsible for the myocardial ischemic 

symptoms/signs. 

d. Need for coronary revascularization procedure (PCI or CABG) for the presumed culprit 

lesion(s). This criterion would be fulfilled if revascularization was undertaken during 

the unscheduled hospitalization, or subsequent to transfer to another institution without 

interceding home discharge. 

AND 

4) Negative cardiac biomarkers and no evidence of acute MI. 
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Stroke 

Defined as an acute episode of focal or global neurological dysfunction caused by brain, spinal 

cord, or retinal vascular injury as a result of hemorrhage or infarction. 

Classification of Stroke 

A. Ischemic Stroke 

An acute focal or global infarction of the brain, retina, or spinal cord caused by infarction of 

central nervous system tissue. Criteria: 

An acute onset of a new focal neurological deficit with clinical or imaging evidence of infarction 

and not attributable to a non-ischemic etiology (CNS infection, trauma, tumor, metabolic, or 

neurodegenerative disease). 

An acute onset of global ischemia, e.g., of the cerebral hemispheres during a cardiac arrest or 

systemic hypotension, is another example of ischemic infarction. 

A component of hemorrhage may also be the consequence of ischemic stroke; i.e., hemorrhagic 

transformation. 

B. Hemorrhagic Stroke 

An acute episode of focal or global cerebral dysfunction caused by non-traumatic 

intraparenchymal, intraventricular, or subarachnoid hemorrhage. 

Criteria: 

Evidence of hemorrhage in the brain parenchyma or subarachnoid or subdural spaces that is 

demonstrated by head imaging or autopsy, not caused by trauma and not within the area of an 

ischemic infarct, and that is felt to be the primary cause of new neurological symptoms or death. 
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C. Undetermined Stroke (i.e., Stroke of Unknown Mechanism) 

Undetermined stroke is defined as an acute episode of focal or global neurological dysfunction 

caused by presumed brain, spinal cord, or retinal vascular injury as a result of hemorrhage or 

infarction but with insufficient information to allow categorization as A or B above. 

Transient Ischemic Attack 

A neurological deficit of sudden onset that resolves completely and is attributable to focal brain 

and/or retinal ischemia without imaging evidence of an associated infarction. 

Regardless of duration, there must be no associated corresponding neuroimaging abnormality on 

CT or MRI that would classify it as a minor cerebral infarction. 

Criteria: 

Rapid onset of a focal neurological deficit that resolves completely and is without evidence of an 

acute focal infarction of the brain or retina. This cannot be attributable to a non-ischemic 

etiology (CNS infection, trauma, tumor, metabolic, or neurodegenerative disease). 

Heart Failure (HF) 

A Heart Failure Event includes hospitalization for HF and may include urgent outpatient visits. 

A Heart Failure Hospitalization is defined as an event that meets ALL of the following criteria: 

1) The patient is admitted to the hospital with source documentation supporting a most 

responsible primary diagnosis of HF. 

2) The patient’s length-of-stay in hospital extends for at least 24 hours (or a change in 

calendar date if the hospital admission and discharge times are unavailable). 

3) The patient exhibits documented new or worsening symptoms due to HF on presentation, 

including at least ONE of the following: 
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a. Dyspnea (dyspnea with exertion, dyspnea at rest, orthopnea, paroxysmal nocturnal 

dyspnea) 

b. Decreased exercise tolerance 

c. Fatigue 

d. Other symptoms of worsened end-organ perfusion or volume overload (must be 

specified and described by the protocol). 

4) The patient has objective evidence of new or worsening HF, consisting of at least TWO 

physical examination findings OR one physical examination finding and at least ONE 

laboratory criterion, including: 

a. Physical examination findings considered to be due to heart failure, including new or 

worsened: 

i. Peripheral edema 

ii. Increasing abdominal distention or ascites (in the absence of primary hepatic 

disease) 

iii. Pulmonary rales/crackles/crepitations 

iv. Increased jugular venous pressure and/or hepatojugular reflux 

v. S3 gallop 

vi. Clinically significant or rapid weight gain thought to be related to fluid 

retention. 

b. Laboratory evidence of new or worsening HF, if obtained within 24 hours of 

presentation, including: 
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i. Increased B-type natriuretic peptide (BNP)/N-terminal pro-BNP (NT-proBNP) 

concentrations consistent with decompensation of heart failure (such as BNP > 

500 pg/ml or NT-proBNP >2000 pg/ml). In patients with chronically elevated 

natriuretic peptides, a significant increase should be noted above baseline. 

ii. Radiological evidence of pulmonary congestion 

iii. Non-invasive diagnostic evidence of clinically significant elevated left- or right-

sided ventricular filling pressure or low cardiac output. For example, 

echocardiographic criteria could include: E/e’ >15 or D-dominant pulmonary 

venous inflow pattern, plethoric inferior vena cava with minimal collapse on 

inspiration, or decreased left ventricular outflow tract (LVOT) minute stroke 

distance (time velocity integral [TVI]) 

OR 

iv. Invasive diagnostic evidence with right heart catheterization showing a 

pulmonary capillary wedge pressure (pulmonary artery occlusion pressure) ≥18 

mm Hg, central venous pressure ≥12 mm Hg, or a cardiac index <2.2 l/min/m2. 

5) The patient receives initiation or intensification of treatment specifically for HF, including 

at least ONE of the following: 

a. Augmentation in oral diuretic therapy 

b. Intravenous diuretic, inotrope, or vasodilator therapy 

c. Mechanical or surgical intervention, including: 

i. Mechanical circulatory support (e.g., intra-aortic balloon pump, ventricular 

assist device) 
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ii. Mechanical fluid removal (e.g., ultrafiltration, hemofiltration, dialysis). 

Venous Thromboembolic Events 

Pulmonary Embolism (PE); patient must have signs and symptoms associated with a PE and 

confirmed by: 

o An intraluminal filling defect in segmental or more proximal branches on spiral CT 

scan 

o An intraluminal filling defect or a sudden cutoff of vessels more than 2.5 mm in 

diameter on the pulmonary angiogram 

o A perfusion defect of at least 75% of a segment with a normal ventilation result 

(high-probability) on ventilation/perfusion lung scintigraphy 

o An inconclusive finding on spiral CT, pulmonary angiography or lung scintigraphy 

with demonstration of deep vein thrombosis (DVT) in the lower extremities by 

compression ultrasound or venography. 

DVT; patient must have signs and symptoms associated with a DVT and event must be 

confirmed by an abnormal compression ultrasound (US) or an intraluminal filling defect on 

venography. 
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SECTION S5. Glycemic Sub-studies 

Additionally, this trial included 3 add-on glycemic sub-studies in  patients receiving specific 

background anti-hyperglycemic agents (AHAs): two of these were included in the original 

protocol: a sub-study to evaluate safety and efficacy of ertugliflozin in  patients using insulin 

with or without metformin, and a sub-study to evaluate safety and efficacy of ertugliflozin in  

patients using sulfonylurea monotherapy. The Protocol Amendment of March 2016 included the 

addition of a glycemic sub study in  patients receiving metformin plus sulfonylurea (SU) at the 

doses specified and clarification regarding inclusion into this sub study which was done 

programmatically at the time of the analyses for all the sub studies without changing the 

randomization scheme (only applicable to  patients enrolled prior to amendment).  
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SECTION S6. Safety analyses 

Safety was assessed based on adverse event monitoring, and for certain adverse events (e.g., 

urinary tract infection, genital mycotic infection, hypovolemia) included a priori defined, sponsor-

generated custom Medical Dictionary for Regulatory Activities (MedDRA) queries. Fracture and 

pancreatitis events were adjudicated by blinded independent committees, while pre-specified renal 

and hepatic events were reviewed by a blinded independent committee for assessment of causality 

with study medication. Potential events of diabetic ketoacidosis were adjudicated by a blinded 

internal review committee of sponsor representatives that were not involved with the oversight or 

conduct of the trial. Cases of non-traumatic limb amputations were identified based on a search of 

adverse events and procedures using a custom MedDRA query and a search of the comment field 

of serious adverse event narratives.  
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SECTION S7. Statistical analyses 

Original Sample-Size Calculation (Prior to Amendment)  

The cardiovascular safety of ertugliflozin was originally planned to be assessed via a meta-analysis across 

the Phase 2 and Phase 3 development program with the majority of cardiovascular endpoints expected to 

come from this trial. A total of approximately 700 adjudicated MACE endpoints was initially planned to 

be collected across the program. The two doses of ertugliflozin (5 and 15 mg) were to be pooled for this 

analysis.  

The primary and secondary objectives of the program wide cardiovascular meta-analysis were to be 

addressed by testing the hypotheses H0:HR≥1.8 versus H1:HR<1.8 for the MACE plus endpoint and 

H0:HR≥1.3 versus H1:HR<1.3 for the MACE endpoint where HR represents the risk of ertugliflozin 

relative to a non-ertugliflozin comparator group as measured by the hazard ratio.  

The trial planned to use a group sequential design with up to three interim analyses and a final analysis. 

The first interim analysis took place at the later of 1) the time at which at least 138 adjudicated MACE 

plus events accrued throughout the Phase 2 and Phase 3 development program or 2) the time at which all 

necessary exposure data were available to support the filing of ertugliflozin. This analysis was planned to 

assess the hazard ratio for the MACE plus endpoint with respect to the 1.8 non-inferiority margin. If the 

first analysis was conducted with a number of MACE plus events greater than or equal to 138 but less 

than 175, then a second interim analysis (the final analysis for MACE plus) was to take place, if necessary 

(ie, if the non-inferiority margin of 1.8 was not met in the first analysis), at the time at which 175 MACE 

plus events had accrued, the appropriate alpha spending was to be determined from an O’Brien-Fleming 

type spending function. If the first analysis was conducted with 175 or more MACE plus events, then that 

would constitute the only analysis for MACE plus and the full alpha of 0.025 (1-sided) would have been 

utilized. 
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For these first two analyses, using an O’Brien Fleming type alpha spending function, and analyses at 

approximately 138 and 175 adjudicated MACE plus endpoints, the meta-analysis would have had 

approximately 95% power to demonstrate non-inferiority of ertugliflozin to a non-ertugliflozin 

comparator group when there was truly no difference between treatments (HR=1.0) using the hazard ratio 

margin of 1.8 and testing at the overall one-sided alpha level of 0.025. 

The next interim analysis and the final analysis were planned to occur when approximately 500 and 700 

adjudicated MACE endpoints accrued throughout the Phase 2 and Phase 3 development program. These 

analyses were planned to assess the hazard ratio for the MACE endpoint with respect to the 1.3 non-

inferiority margin.  

For the last two analyses, using an O’Brien Fleming type alpha spending function and analyses at 

approximately 500 and 700 adjudicated MACE endpoints, the meta-analysis would have had 

approximately 90% power to demonstrate non-inferiority of ertugliflozin to a non-ertugliflozin 

comparator group when there was truly no difference between treatments (HR=1.0) using the hazard ratio 

margin of 1.3 and testing at the overall one-sided alpha level of 0.025. 

The sample size and length of follow up required to achieve these numbers of adjudicated cardiovascular 

endpoints across the Phase 2 and Phase 3 ertugliflozin development program depended on the accrual rate 

and annual event rates for this study as well as on the number of endpoints being contributed from the 

non-cardiovascular portion of the program. With an enrollment period of 18 months and assuming event 

rates of 2.8% and 2.25% per annum for MACE plus and MACE respectively, and that at least 50 

adjudicated MACE endpoints would have accrued in the non-cardiovascular portion of the Phase 2 and 

Phase 3 development program, a total of approximately 3900  patients randomized in a 1:1:1 ratio to 

ertugliflozin 5 mg, ertugliflozin 15 mg or placebo would have been sufficient to achieve approximately 

138 MACE plus endpoints within approximately 2.0 years and approximately 500 MACE endpoints 

within approximately 6.3 years from the start of this study. These calculations assumed that  patients 
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would be lost to follow up at a rate of 1% per annum and that  patients who were not lost to follow up 

were followed until the end of the trial.  

The protocol was amended in March 2016 to increase the overall sample size to approximately 8000 

patients based on updated study objectives and assumptions (details are in the manuscript).  

 

Pre-specified Analyses Prior to Final Analysis 

Data from the VERTIS CV study was used in 2 pre-specified analyses conducted prior to the 

final analysis. All analyses were conducted by a firewalled team, separate from the study team 

and no results were shared with the study team until after the final database lock. The first 

analysis (Stage 1) conducted with VERTIS CV data included events that accrued throughout the 

VERTIS Phase 2 and Phase 3 program including VERTIS CV study data up to the data cut-off 

date of 18-APR-2016. Meta-analysis of MACE plus (composite endpoint of cardiovascular 

death, non-fatal myocardial infarction, non-fatal stroke or hospitalization for unstable angina) 

was conducted to support the initial regulatory submissions and rule out a hazard ratio of 1.8 (an 

80% increase in cardiovascular risk relative to the non-ertugliflozin comparator group). The 

results of the meta-analysis demonstrated that the 1.8 non-inferiority margin was met. In order to 

meet the post-marketing requirement of the US FDA for a new anti-diabetic agent, a non-

inferiority margin of <1.3 (i.e. ruling out a 30% increase in CV risk based on MACE), which 

only included MACE events that occurred in VERTIS CV, was required. One planned interim 

analysis occurred, which was conducted to assess efficacy and futility. Results were reviewed by 

the Data Monitoring Committee (DMC)  and the Sponsors were notified only that the study 

should continue. The DMC did not share details of the interim analysis with the Sponsor.  
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Sensitivity Analyses 

Pre-specified sensitivity analyses were conducted using 1) the on-treatment approach that 

included confirmed events that occurred between the date of the first dose of study medication 

and the on-treatment censor date (14 days) and 2) the intention-to-treat analysis set where there 

was no limit on the ascertainment window. The same Cox models used for the primary approach 

were used for these sensitivity analyses. Missing data was handled by carrying out trial wide 

“vital sweeps” where all investigators were asked to search all possible sources to ascertain vital 

status on patients who were lost-to-follow-up. Events identified during vital sweeps were sent for 

adjudication and included in the analysis as per any other adjudicated event. Patients whose final 

endpoint status was unknown after the vital sweep was conducted were considered missing. 

Patients with missing final endpoint status were censored at the earliest of date of last contact, 

date of death, and date of study end. For on-treatment analyses with 14-day ascertainment 

windows, patients were censored using date of last dose +14 days, if this was missing, it was 

imputed based on the date of the subject’s last clinic visit and the drug supply dispensed to the 

patient at that visit. In the absence of any record of discontinuation of study drug, it was assumed 

that the patient continued to take the drug for as long as the supply would last. 

Testing Boundaries And Confidence Intervals 

A stratified Cox proportional hazards model that included treatment group as a covariate and 

timing of enrollment (pre- vs. post amendment) as the stratification factor was used to evaluate 

the primary major adverse cardiovascular events (MACE) outcome. Testing boundaries and 

confidence intervals were adjusted according to the actual alpha spent at the interim analysis 

which was based on the actual numbers of events observed at the interim and final analyses in 

accordance with a Lan-DeMets O’Brien-Fleming spending function. The upper bound of a 2-
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sided 95.6% confidence interval (CI) for the HR (ertugliflozin vs. placebo) was utilized for the 

non-inferiority test. The key secondary endpoints (CV death/HHF composite, CV death, and the 

renal composite) were analyzed using Cox models with the same model terms as for the primary 

outcome. After adjustment for the interim analysis, 2-sided 95.8% CI for the HR were calculated 

based on the Cox model for each key secondary outcome. Other pre-specified secondary efficacy 

outcomes (not part of the hierarchical statistical testing sequence) included time to first 

occurrence of: MACE plus (MACE or hospitalization for unstable angina); fatal or nonfatal 

myocardial infarction; fatal or nonfatal stroke; hospitalization for heart failure; individual 

components of MACE; all-cause death. These other pre-specified efficacy outcomes were 

analyzed using Cox models with the same model terms as for the primary outcome. A point 

estimate and 2-sided (95% CI for the HR were calculated based on the Cox model for each 

outcome. For the secondary outcomes that were not part of the hierarchical testing sequence, the 

widths of the confidence intervals were not adjusted for multiplicity and therefore the intervals 

should not be used to infer definitive treatment effects. 

 

Subgroup analyses for the primary and key secondary endpoints were conducted by adding terms 

for the subgroup and subgroup by treatment interaction into the Cox model. Analyses were also 

carried for each cohort separately using the same Cox model as for the primary analysis. 
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SECTION S8. Supplemental Figures 

Figure S1. Results of time to first hospitalization for heart failure 

Shown is the Kaplan-Meier curve of time to first hospitalization for heart failure.  
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Figure S2. Subgroup Analyses for the Primary Outcome (Composite Outcome of 

Cardiovascular Death, Nonfatal Myocardial Infarction, or Nonfatal Stroke) 

Shown are the results of a prespecified Cox regression analyses of data for subgroups of patients with 

respect to the primary MACE outcome.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Patient-years is calculated as the sum of patients´ time to first event or time to censoring (the earliest of 

patients´ end of study date, death date, last contact date, or 365 days after the last dose). 
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† Ertugliflozin vs. placebo, based on the stratified Cox proportional hazards model that includes treatment, 

subgroup, and treatment-by-subgroup interaction as explanatory factors and timing of enrollment (pre- vs. 

post amendment) as a stratification factor. The analysis was only performed for subgroups with at least 20 

patients in all of the treatment groups in each subgroup category. For the race subgroup analysis, if the 

sample size was not at least 20 patients in all of the treatment groups in a certain race category, then that 

race was combined with the "Other" race category. 

‡  95.6% confidence interval. 

MACE denotes major adverse cardiovascular events; pt, patient; yr, year. 
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Figure S3. Subgroup Analysis of Cardiovascular Death or Heart Failure Hospitalization 

Outcome 

Shown are the results of a prespecified Cox regression analysis of data for subgroups of patients 

with respect to the key secondary outcome.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Patient-years is calculated as the sum of patients´ time to first event or time to censoring (the earliest of 

patients´ end of study date, death date, or last contact date). 
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† Ertugliflozin vs. placebo, based on the stratified Cox proportional hazards model that includes 

treatment, subgroup, and treatment-by-subgroup interaction as explanatory factors and timing of 

enrollment (pre- vs. post amendment) as a stratification factor. The analysis was only performed for 

subgroups with at least 20 patients in all of the treatment groups in each subgroup category. For the race 

subgroup analysis, if the sample size was not at least 20 patients in all of the treatment groups in a certain 

race category, then that race was combined with the "Other" race category. 

‡ 95.8% confidence interval. 

Pt, patient; yr, year. 
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Figure S4. Primary Outcome (Composite Outcome of Cardiovascular Death, Nonfatal 

Myocardial Infarction, or Nonfatal Stroke, on treatment + 365 days approach) and Key 

Secondary Outcomes by Dose (intention-to-treat approach) 

Shown are the Kaplan-Meier curves (Panel A) time to first major adverse cardiovascular events 

of cardiovascular death, nonfatal myocardial infarction or nonfatal stroke; (Panel B) time to first 

cardiovascular death or hospitalization for heart failure; (Panel C) time to cardiovascular death; 

(Panel D) time to first renal composite of renal death, renal replacement therapy, or doubling of 

serum creatinine; (Panel E)time to first hospitalization for heart failure . 
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Figure S5. Glycated Hemoglobin 

Shown are least squares mean (±SE) change in glycated hemoglobin in the three treatment 

groups, analyzed using a longitudinal data analysis model to estimate least squares mean changes 

for patients who received at least one dose of a study drug and had at least one measurement 

(baseline or post-baseline). The model used fixed effects for treatment, time, trial, baseline 

estimated glomerular filtration rate (eGFR), and the interaction of time by treatment. 
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Figure S6. Body Weight 

Shown are least squares mean (±SE) change in body weight in the three treatment groups, 

analyzed using a longitudinal data analysis model to estimate least squares mean changes for 

patients who received at least one dose of a study drug and had at least one measurement 

(baseline or post-baseline). The model used fixed effects for treatment, time, trial, baseline 

estimated glomerular filtration rate (eGFR), and the interaction of time by treatment. 
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Figure S7. Systolic Blood Pressure 

Shown are least squares mean (±SE) change in systolic blood pressure in the three treatment 

groups, analyzed using a constrained longitudinal data analysis model to estimate least squares 

mean changes for patients who received at least one dose of a study drug and had at least one 

measurement (baseline or post-baseline). The model used fixed effects for treatment, time, trial, 

baseline estimated glomerular filtration rate (eGFR), and the interaction of time by treatment. 
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SECTION S9. Supplementary Tables  

 

Table S1. Summary Of Non-Randomized Patients Who Did Not Meet Inclusion Criteria Or Did Meet Exclusion Criteria  

 Total 

no. (%) 

Non-randomized patients 6355 

Non-randomized patients who did not meet inclusion criteria or did meet exclusion criteria 6350 

Inclusion criteria not met  

HbA1c at the Screening visit (V1) of 7.0 10.5% (53 91 mmol/mol) on stable allowable AHA(s) or on no background AHA for at least 8 

weeks prior to the Screening visit (V1) 

3549 

In the investigator’s opinion patients are willing and likely able to comply with scheduled visits, treatment plan, laboratory tests, and 

other study procedures whether or not they receive investigational product for the duration of the trial. 

358 

Patients must have evidence or a history of atherosclerosis involving the coronary, cerebral or peripheral vascular systems 331 

There is adequate documentation of the objective evidence that the patient has established vascular disease such as investigational site's 

medical records, copies of such records from other institutions, or a letter from a referring physician that specifically states the diagnosis 

and date of the most recent occurrence of the qualifying event(s) or procedure(s). 

50 

Body Mass Index ≥18.0 kg/m2 50 
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Patients ≥40 years of age at the time of the initial Screening visit (V1) with a diagnosis of T2DM in accordance with American Diabetes 

Association (ADA) guidelines. 

49 

Patient meets one of the following criteria (a, b or c): a. Is a male; b. Is a female not of reproductive potential defined as one: 1. Is 

postmenopausal: defined as at least 12 months with no menses in women ≥45 years of age. Or 2. Has had a hysterectomy and/or 

bilateral oophorectomy, or had bilateral tubal ligation or occlusion at least 6 weeks prior to the Screening visit (V1). c. Is a female of 

reproductive potential and: 1. Agrees to remain abstinent from heterosexual activity (if this form of birth control is accepted by local 

regulatory agencies and ethics review committees as the sole method of birth control); or 2. Agrees to use (or have their partner use) 

acceptable contraception to prevent pregnancy while the patient is receiving investigational product and for 14 days after the last dose of 

investigational product. Two methods of contraception will be used to avoid pregnancy. Acceptable combinations of methods include: 

 Use of one of the following double barrier methods: diaphragm with spermicide and a condom; cervical cap and a condom; or a 

contraceptive sponge and condom; Use of hormonal contraception (any registered and marketed contraceptive agent that contains an 

estrogen and/or a progestational agent [including oral, subcutaneous, intrauterine and intramuscular agents, and cutaneous patch]) with 

one of the following: diaphragm with spermicide; cervical cap; contraceptive sponge; condom; vasectomy; or intrauterine device (IUD); 

Use of an IUD with one of the following: condom; diaphragm with spermicide; contraceptive sponge; vasectomy; or hormonal 

contraception (see above); Vasectomy with one of the following: diaphragm with spermicide; cervical cap; contraceptive sponge; 

condom; IUD; or hormonal contraception (see above). 

49 

Insulin ≥20 units/day with or without metformin ≥1,500 mg/day, where doses of insulin with or without metformin have been stable for 

at least 8 weeks prior to the time of the Screening visit (V1) and during the period between the Screening visit (V1) and randomization. 

Variations in the total daily dose of insulin of up to 10% are permitted and still meet the definition of stable insulin dose. 

45 
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Monotherapy with a SU at the doses specified in Inclusion Criteria in Protocol. The dose of the SU monotherapy must have been stable 

for at least 8 weeks prior to the time of the Screening visit (V1) and during the period between the Screening visit (V1) and 

randomization 

40 

Exclusion criteria met   

Patients currently being treated for hyperthyroidism, patients on thyroid replacement therapy that have not been on a stable dose for at 

least 6 weeks prior to the Screening visit (V1) and/or patients who have a thyroid stimulating hormone (TSH) outside of the laboratory 

reference range at the Screening visit (V1). Patients excluded due to TSH criterion may be re-tested after being on a stable thyroid 

replacement regimen for at least 6 weeks. 

1134 

Patients with a hemoglobin <10 g/dL (100 g/L). Confirmed via a single repeat if deemed necessary. 462 

Screening fasting plasma or finger-stick glucose >270 mg/dL (15 mmol/L), confirmed by a single repeat following counseling on 

exercise and diet. 

325 

Aspartate aminotransferase (AST) or alanine aminotransferase (ALT) >2 X the upper limit of normal (ULN) at the Screening visit (V1), 

or a total bilirubin >1.5 X the ULN unless the patient has a history of Gilbert’s. 

243 

eGFR <30 mL/min/1.73 m2 as determined by the 4-variable Modification of Diet in Renal Disease (MDRD) equation, confirmed via a 

single repeat if deemed necessary. 

134 

Fasting triglycerides >600 mg/dL (6.78 mmol/L) at Screening (V1), confirmed by a single repeat if deemed necessary. For patients with 

fasting triglycerides >600 mg/dL the investigator or treating physician is allowed to adjust background lipid altering medication(s) to 

lower fasting triglycerides in order for the patient to be re-assessed for enrollment eligibility. 

117 
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Mean value for triplicate screening sitting systolic blood pressure >160 mm Hg and/or diastolic blood pressure >90 mm Hg after at least 

a 5-minute seated rest at the Screening visit (V1), confirmed via 1 repeat triplicate set at the Screening visit (V1) if deemed necessary. 

For patients with a mean triplicate value of sitting systolic blood pressure >160 mm Hg and/or diastolic blood pressure >90 mm Hg after 

at least a 5-minute seated rest at the Screening visit (V1) the investigator or the treating physician is allowed to adjust background blood 

pressure medication(s) to lower blood pressure values in order for the patient to be re-assessed for enrollment eligibility. 

91 

Other severe acute or chronic medical or psychiatric condition or laboratory abnormality at the Screening visit (V1) that may increase 

the risk associated with trial participation or investigational product administration or may interfere with the interpretation of trial results 

and, in the judgment of the investigator, would make the patient inappropriate for entry into this trial. 

71 

Patients experiencing a cardiovascular event (e.g., myocardial infarction or stroke) or undergoing coronary angioplasty or peripheral 

intervention procedure between the Screening visit (V1) and randomization. 

58 

Patient has a history of malignancy 5 years prior to signing informed consent, except for adequately treated basal cell or squamous cell 

skin cancer or in situ cervical cancer. Note (1) A patient with a history of malignancy >5 years prior to signing informed consent should 

have no evidence of residual or recurrent disease. Note (2) A patient with any history of melanoma, leukemia, lymphoma, or renal cell 

carcinoma is excluded. 

57 

At randomization, patient has developed a new medical condition, suffered a change in status of an established medical condition, 

developed a laboratory or ECG abnormality, or required a new treatment or medication during the pre-randomization period which 

meets any previously described trial exclusion criterion or which, in the opinion of the investigator, exposes the patient to risk by 

enrolling in the trial. 

55 

Patient has a clinically significant electrocardiogram (ECG) abnormality at Screening visit (V1) that requires further diagnostic 

evaluation or intervention (e.g., new, clinically significant arrhythmia or a conduction disturbance). 

45 
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The following therapeutic agents are prohibited for the duration of the trial. These medications are not to be used from 8 weeks before 

the Screening visit (V1) until the completion of the trial. Treatment with another SGLT2 inhibitor; Treatment with rosiglitazone; 

Treatment with chlorpropamide. 

35 

Patient has active, obstructive uropathy or indwelling urinary catheter. 28 

Patients currently taking blood pressure or lipid altering medications that have not been on a stable dose for at least 4 weeks prior to 

randomization. Patients who require a change in blood pressure and/or lipid altering medications to meet the entry criteria related to 

blood pressure and/or triglycerides must be on a stable dose of such therapy for at least 4 weeks prior to randomization. 

28 

Patient is on or likely to require treatment for 14 consecutive days or repeated courses of pharmacologic doses of corticosteroids. These 

medications are not to be used from the time of the start of the Day 1 Visit (Visit 2) to the completion of the trial. Note: Inhaled, nasal, 

and topical corticosteroids and physiological replacement doses of adrenal steroids are permitted. 

25 

Patients with any planned coronary revascularization or peripheral intervention procedure or other cardiovascular surgery. 23 

History of type 1 diabetes mellitus or a history of ketoacidosis. 19 

History of one or more severe hypoglycemic episodes within 6 months of Screening (V1) or a severe hypoglycemic episode occurring 

during the interval between the Screening visit (V1) and randomization. 

18 

Patients with: Known history of Human Immunodeficiency Virus (HIV);Blood dyscrasias or any disorders causing hemolysis or 

unstable red blood cells. 

18 

Patients who meet any of the following categories: Patient is on a weight-loss program and is not weight-stable; Patient is on a 

weight-loss medication (e.g., orlistat, phentermine/topiramate, lorcaserin) and is not weight-stable; Patient is on other medications 

associated with weight changes (e.g., anti-psychotic agents) and is not weight-stable; Patient has undergone bariatric surgery 

17 
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>12 months prior to Visit 1/Screening and is not weight-stable; Patient has undergone bariatric surgery within 12 months of Screening 

visit (Visit 1).Note: Weight-stable is defined as <5% change in body weight in the last 6 months. 

Patient routinely consumes >2 alcoholic drinks per day or >14 alcoholic drinks per week, or engages in binge drinking. Note (1): One 

alcoholic drink is defined as 5 oz (150 mL) of wine, or 12 oz (350 mL) of beer, or 1.5 oz (50 mL) of 80-proof liquor. Note (2): Binge 

drinking is defined as a pattern of 5 or more alcoholic drinks (male), or 4 or more alcoholic drinks (female) in about 2 hours. 

16 

Patient has a medical history of active liver disease (other than non-alcoholic hepatic steatosis), including chronic active hepatitis B or C 

(assessed by medical history), primary biliary cirrhosis, or symptomatic gallbladder disease. 

16 

Patients with New York Heart Association (NYHA) Class IV heart failure at the Screening visit (V1). 15 

Patients who have undergone a surgical procedure within 4 weeks prior to signing informed consent or have planned major surgery 

during the trial. Note: A patient who has undergone minor surgery within the 4 weeks prior to Screening Visit (V1) and is fully 

recovered or a patient who has planned minor surgery may participate. Minor surgery is defined as a surgical procedure involving local 

anesthesia. For exclusion regarding cardiovascular surgery, see exclusion criterion #0. 

15 

Participation in other studies involving investigational drug (s) (Phases 1-4) within 30 days before the Screening visit (V1) and/or during 

trial participation 

15 

Patients undergoing any cardiovascular surgery (e.g., valvular surgery) within 3 months (90 days) of the Screening visit (V1). 12 

Any clinically significant malabsorption condition. 11 

Patients who had been previously randomized into this trial. 10 

Patients with a known hypersensitivity or intolerance to any SGLT2 inhibitor. 9 

History of other specific types of diabetes (e.g., genetic syndromes, secondary pancreatic diabetes, diabetes due to endocrinopathies, 

drug- or chemical-induced, and post-organ transplant). 

7 
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Patients who have donated blood or blood products within six weeks of Screening (V1) or who plan to donate blood or blood products at 

any time during the trial. 

7 

Patients using prandial insulin alone without basal insulin 7 

Patients who have previously been randomized in a trial with ertugliflozin. 6 

Patients who are investigational site staff members directly involved in the conduct of the trial and their family members, site staff 

members otherwise supervised by the investigator, or patients who are Pfizer/Merck employees directly involved in the conduct of the 

trial. 

5 

Patient is expecting to undergo hormonal therapy in preparation to donate eggs during the period of the trial, including 14 days 

following the last dose of blinded investigational product. 

3 

A patient may appear for two or more trial entry criteria but was counted only once in the overall total. 
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Table S2. Anti-Hyperglycemic and Cardiovascular Medications at Baseline and at the End of Study 

 Baseline End of study 

Medication Ertugliflozin 

(N=5499) 

Placebo 

(N=2747) 

Ertugliflozin 

(N=5499) 

Placebo 

(N=2747) 

Anti-hyperglycemic medications — no. (%)*     

     None 77 (1.4) 29 (1.1) 103 (1.9) 30 (1.1) 

     Metformin 4168 (75.8) 2124 (77.3) 4069 (74.1) 2095 (76.3) 

     Insulin  2556 (46.5) 1344 (48.9) 2743 (49.9) 1514 (55.2) 

     Sulfonylurea 2268 (41.2) 1122 (40.8) 2194 (39.9) 1078 (39.3) 

     Dipeptidyl peptidase 4 inhibitor 619 (11.3) 292 (10.6) 756 (13.8) 392 (14.3) 

     Glucagon-like peptide-1 receptor agonist 192 (3.5) 86 (3.1) 268 (4.9) 153 (5.6) 

Cardiovascular medications — no. (%)†     

    Any antihypertensive 5221 (94.9) 2632 (95.8) 5186 (94.3) 2608 (94.9) 

          Renin-angiotensin-aldosterone system blocker 4447 (80.9) 2239 (81.5) 4349 (79.1) 2217 (80.7) 

          Beta-blocker 3789 (68.9) 1903 (69.3) 3814 (69.4) 1926 (70.1) 

          Calcium channel blocker 1847 (33.6) 950 (34.6) 1961 (35.7) 1027 (37.4) 

          Diuretic (any) 2346 (42.7) 1196 (43.5) 2414 (43.9) 1311 (47.7) 

          Diuretic (loop) 826 (15.0) 426 (15.5) 1007 (18.3) 551 (20.1) 
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          Mineralocorticoids receptor antagonists 450 (8.2) 224 (8.2) 544 (9.9) 298 (10.8) 

    Any anticoagulant 4880 (88.7) 2446 (89.0) 4890 (88.9) 2459 (89.5) 

          Platelet aggregation inhibitor 4647 (84.5) 2331 (84.9) 4592 (83.5) 2312 (84.2) 

Lipid-lowering drugs 4655 (84.7) 2313 (84.2) 4730 (86.0) 2342 (85.3) 

          Statin      4505 (81.9) 2242 (81.6) 4594 (83.5) 2264 (82.4) 

          Ezetimibe 178 (3.2) 115 (4.2) 225 (4.1) 147 (5.4) 

Every patient was counted a single time for each applicable specific medication. A patient with multiple medications within a medication category is counted a 

single time for that category. 

* All patients as treated population that included all randomized patients who received at least 1 dose of study treatment (N=5493 for ertugliflozin and N=2745 for 

placebo).  

† Intention-to-treat analysis set that included all randomized patients. 
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Table S3. Treatment and Observation Times 

 

 Ertugliflozin 5 mg 

N=2752 

Ertugliflozin 15 mg 

N=2747 

Pooled 

ertugliflozin 

N=5499 

Placebo 

N=2747 

Total 

N=8246 

Overall population      

Treatment — years*      

Mean  3.0 ± 1.4 2.9 ± 1.4 2.9 ± 1.4 2.8 ± 1.4 2.9 ± 1.4 

Median (range) 2.8 (<0.1–5.6) 2.8 (<0.1–5.8) 2.8 (<0.1–5.8) 2.7 (<0.1–5.7) 2.7 (<0.1–5.8) 

Observation — years      

Mean  3.5 ± 1.2 3.5 ± 1.2 3.5 ± 1.2 3.5 ± 1.1 3.5 ± 1.2 

Median (range) 3.0 (<0.1–5.9) 3.0 (<0.1–5.8) 3.0 (<0.1–5.9) 3.0 (<0.1–5.7) 3.0 (<0.1–5.9) 

Cohort I N=1342 N=1341 N=2683 N=1340 N=4023 

Treatment — years†      

Mean  3.6 ± 1.7 3.5 ± 1.7 3.5 ± 1.7 3.3 ± 1.7 3.5 ± 1.7 

Median (range) 4.4 (<0.1–5.6) 4.3 (<0.1–5.8) 4.3 (<0.1–5.8) 4.3 (<0.1–5.7) 4.3 (<0.1–5.8) 

Observation — years      

Mean  4.4 ± 1.1 4.3 ± 1.1 4.3 ± 1.1 4.3 ± 1.0 4.3 ± 1.1 

Median (range) 4.6 (<0.1–5.9) 4.6 (<0.1–5.8) 4.6 (<0.1–5.9) 4.6 (<0.1–5.7) 4.6 (<0.1–5.9) 
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Cohort II N=1410 N=1406 N=2816 N=1407 N=4223 

Treatment — years‡      

Mean  2.4 ± 0.8 2.4 ± 0.8 2.4 ± 0.8 2.3 ± 0.8 2.4 ± 0.8 

Median (range) 2.6 (<0.1–3.4) 2.6 (<0.1–3.3) 2.6 (<0.1–3.4) 2.6 (<0.1–3.3) 2.6 (<0.1–3.4) 

Observation — years      

Mean  2.7 ± 0.4 2.7 ± 0.4 2.7 ± 0.4 2.7 ± 0.5 2.7 ± 0.4 

Median (range) 2.7 (<0.1–3.4) 2.7 (<0.1–3.3) 2.7 (<0.1–3.4) 2.7 (<0.1–3.4) 2.7 (<0.1–3.4) 

Intention-to-treat analysis set that included all randomized patients.  

Plus–minus values are means ± standard deviation.  

*
 Data were available for 2745 patients in the placebo group, 2746 patients in the ertugliflozin 5 mg group, and 2747 patients in the ertugliflozin 15 mg group. 

† Data were available for 1340 patients in the placebo group, 1339 patients in the ertugliflozin 5 mg group, and 1341 patients in the ertugliflozin 15 mg group. 

‡ Data were available for 1405 patients in the placebo group, 1407 patients in the ertugliflozin 5 mg group, and 1406 patients in the ertugliflozin 15 mg group. 
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Table S4. Summary of Trial Disposition and Vital Status 

 Ertugliflozin 5 mg 

N=2752 

no. (%) 

Ertugliflozin 15 mg 

N=2747 

no. (%) 

Placebo 

N=2747 

no. (%) 

Completed the study alive  2422 (88.0) 2401 (87.4) 2389 (87.0) 

Discontinued the study 329 (12.0) 344 (12.5) 356 (13.0) 

Reasons for discontinuation of the study    

Death 228 (8.3) 233 (8.5) 247 (9.0) 

Lost to follow-up 51 (1.9) 44 (1.6) 55 (2.0) 

Physician decision 7 (0.3) 4 (0.2) 6 (0.2) 

Study terminated by sponsor 2 (0.1) 2 (0.1) 3 (0.1) 

Withdrawal by patient 41 (1.5) 60 (2.2) 45 (1.6) 

Patient moved 0 (0.0) 1 (<0.1) 0 (0.0) 

Unknown 1 (<0.1) 2 (0.1) 2 (0.1) 

Completed the study medication alive 1980 (72.0) 1965 (71.5) 1850 (67.4) 

Discontinued the study medication prior to completion 

(including patients for whom death was the reason)   

772 (28.1) 782 (28.5) 897 (32.7) 

Reasons for discontinuation of the study medication    

Adverse event 204 (7.4) 199 (7.2) 184 (6.7) 

Death 137 (5.0) 126 (4.6) 130 (4.7) 

Lost to follow up 50 (1.8) 42 (1.5) 40 (1.5) 

Noncompliance with study drug 1 (<0.1) 2 (0.1) 0 (0.0) 

Physician decision 34 (1.2) 32 (1.2) 54 (2.0) 

Pregnancy 1 (<0.1) 0 (0.0) 0 (0.0) 

Study terminated by sponsor 1 (<0.1) 2 (0.1) 3 (0.1) 

Withdrawal by patient 318 (11.6) 355 (12.9) 422 (15.4) 
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Creatinine/estimated glomerular filtration rate 0 (0.0) 0 (0.0) 1 (<0.1) 

Excluded medication 10 (0.4) 10 (0.4) 38 (1.4) 

Patient moved 16 (0.6) 14 (0.5) 25 (0.9) 

Final vital status available  

Alive 

Dead 

Lost to follow-up for vital status  

With non-fatal MACE* 

2730 (99.2) 

2495 (90.7) 

235 (8.5) 

22 (0.8) 

0 (0.0) 

2727 (99.3) 

2489 (90.6) 

238 (8.7) 

20 (0.7) 

0 (0.0) 

2730 (99.4) 

2476 (90.1) 

254 (9.3) 

17 (0.6) 

0 (0.0) 

Intention-to-treat analysis set that included all randomized patients. For the calculation of percentage, the 

denominator is the number of randomized patients. 

* Patients who were lost to follow-up for vital status but had a known non-fatal MACE event contributed to the 

primary MACE analysis and relevant secondary analyses. 

MACE denotes major adverse cardiovascular events. 
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Table S5. Key Outcomes Analyzed by On-treatment +14-day Approach (Sensitivity Analyses) 

 

 

Ertugliflozin 

(N=5493) 

Placebo 

(N=2745) 

Hazard Ratio 

(95% CI) 

 

no. (%) 

Rate/100 patient-

years 

no. (%) 

Rate/100 patient-

years 

 

Cardiovascular death, nonfatal myocardial 

infarction, or nonfatal stroke 

525 (9.6) 3.3 262 (9.5) 3.5 0.96 (0.83, 1.11)
 

Cardiovascular death or hospitalization for heart 

failure 

262 (4.8) 1.6 150 (5.5) 1.9 0.83 (0.68, 1.02)  

Cardiovascular death 166 (3.0) 1.0 86 (3.1) 1.1 0.92 (0.71, 1.20)  

Renal death, renal replacement therapy, or 

doubling of serum creatinine 

139 (2.5) 0.9 83 (3.0) 1.1 0.80 (0.61, 1.05)  

Hospitalization for heart failure 109 (2.0) 0.7 79 (2.9) 1.0 0.66 (0.49, 0.88)  

Noninferiority set that included all randomized patients who received at least one dose of study medication. The on-treatment approach includes confirmed events 

that occurred between the date of the first dose of study medication and the on-treatment censor date (14 days).  

CI denotes confidence interval. 
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Table S6. Primary and Secondary Outcomes by Cohort  

 

 

Ertugliflozin 

(N=5499) 

Placebo 

(N=2747) 

Hazard Ratio 

(95% CI) 

 

 

no. (%) 

Rate/100 patient-

years 

no. (%) 

Rate/100 patient-

years 

  

Primary outcome (and individual endpoint):       

Cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke (FAS)* 

Cohort I 372 (13.9) 3.8 193 (14.4) 4.1 0.92 (0.78, 1.10)  

Cohort II 281 (10.0) 4.0 134 (9.5) 3.9 1.04 (0.85, 1.28)  

Cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke (ITT)  †  

Cohort I 438 (16.3) 4.0 227 (16.9) 4.2 0.95 (0.81, 1.12)  

Cohort II 297 (10.6) 4.1 141 (10.0) 3.9 1.05 (0.86, 1.29)  

Key secondary superiority outcomes: †       

Cardiovascular death or hospitalization for heart failure 

Cohort I 271 (10.1) 2.4 152 (11.3) 2.7 0.88 (0.72, 1.08)  

Cohort II 173 (6.1) 2.3 98 (7.0) 2.6 0.88 (0.69, 1.12)  

Cardiovascular death  

Cohort I 209 (7.8) 1.8 115 (8.6) 2.0 0.91 (0.72, 1.14)  

Cohort II 132 (4.7) 1.7 69 (4.9) 1.8 0.95 (0.71, 1.28)  
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Renal death, renal replacement therapy, or doubling of serum creatinine 

Cohort I 100 (3.7) 0.9 62 (4.6) 1.1 0.80 (0.59, 1.11)  

Cohort II 75 (2.7) 1.0 46 (3.3) 1.2 0.81 (0.56, 1.17)  

Hospitalization for heart failure       

Cohort I 79 (2.9) 0.7 58 (4.3) 1.0 0.68 (0.48, 0.95)  

Cohort II 60 (2.1) 0.8 41 (2.9) 1.1 0.73 (0.49, 1.08)  

* Noninferiority set that included all randomized patients who received at least one dose of study medication (Cohort I: N=2680 for ertugliflozin and N=1340 for 

placebo; Cohort II: N=2813 for ertugliflozin and N=1405 for placebo). For patients who prematurely permanently discontinued study medication, only confirmed 

cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke (MACE) events occurring up to 365 days after the last dose of study medication were 

included in the primary analysis.  

† Intention-to-treat analysis set that included all randomized patients with no limit on the ascertainment window for the superiority outcomes (Cohort I: N=2683 

for ertugliflozin and N=1340 for placebo; Cohort II: N=2816 for ertugliflozin and N=1407 for placebo).  

CI denotes confidence interval, MACE major adverse cardiovascular events 
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Table S7. Primary Outcomes for the Intention-to-treat Population (Sensitivity Analyses) 

 

 

Ertugliflozin 

(N=5499) 

Placebo 

(N=2747) 

Hazard Ratio 

(95% CI) 

 

no. (%) 

Rate/100 patient-

years 

no. (%) 

Rate/100 patient-

years 

 

Cardiovascular death, nonfatal myocardial 

infarction, or nonfatal stroke 

735 (13.4) 4.0 368 (13.4) 4.0 0.99 (0.88, 1.12)
 

Intention-to-treat analysis set that included all randomized patients with no limit on the ascertainment window for the superiority outcomes.  

CI denotes confidence interval. 
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Table S8. Primary and Secondary Outcomes by Dose 

 Ertugliflozin 5mg 

(N=2746) 

Ertugliflozin 15mg 

(N=2747) 

Placebo 

(N=2745) 

 no. (%) Rate/100 patient-

years 

no. (%) Rate/100 patient-

years 

no. (%) Rate/100 patient-

years 

Primary outcome: 

Cardiovascular death, nonfatal myocardial 

infarction, or nonfatal stroke (FAS)* 

307 (11.2) 3.6 346 (12.6) 4.2 327 (11.9) 4.0 

Hazard Ratio (95.6% CI) 0.91 (0.77, 1.07) 1.04 (0.89, 1.21)  

Cardiovascular death, nonfatal myocardial 

infarction, or nonfatal stroke (ITT) † 

352 (12.8) 3.8 383 (13.9) 4.2 368 (13.4) 4.0 

Hazard Ratio (95% CI) 0.94 (0.82, 1.09) 1.04 (0.90, 1.20)  

Secondary outcomes:† 

Cardiovascular death or hospitalization for  

heart failure 

224 (8.1) 2.4 220 (8.0) 2.3 250 (9.1) 2.7 

Hazard Ratio (95.8% CI) 0.89 (0.74, 1.07) 0.88 (0.73, 1.06)  

  



77  

Cardiovascular death 172 (6.3) 1.8 169 (6.2) 1.7 184 (6.7) 1.9 

Hazard Ratio (95.8% CI) 0.93 (0.75, 1.15) 0.92 (0.74, 1.14)     

Renal death, renal replacement therapy, or 

doubling of serum creatinine  

83 (3.0) 0.9 92 (3.4) 1.0 108 (3.9) 1.2 

Hazard Ratio (95.6% CI) 0.76 (0.57, 1.03) 0.85 (0.64, 1.14)  

Hospitalization for heart failure 71 (2.6) 0.8 68 (2.5) 0.7 99 (3.6) 1.1 

Hazard Ratio (95% CI) 0.71 (0.52, 0.96) 0.68 (0.50, 0.93)     

* Noninferiority set that included all randomized patients who received at least one dose of study medication (N=5493 for ertugliflozin and N=2745 for placebo). 

For patients who prematurely discontinued study medication, only confirmed cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke (MACE) 

events occurring up to 365 days after the last dose of study medication were included in the primary analysis.  

† Intention-to-treat analysis set that included all randomized patients with no limit on the ascertainment window for the superiority outcomes (N=5499 for 

ertugliflozin and N=2747 for placebo).  

CI denotes confidence interval. 
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Table S9: Serious Adverse Events (Incidence >1% in One or More Treatment Groups) 

 
   

 Ertugliflozin 5 mg 

(N=2746) 

n (%) 

Ertugliflozin 15 mg 

(N=2747) 

n (%) 

Placebo 

(N=2745) 

n (%) 

Patients with at least one serious adverse event 958 (34.9) 937 (34.1) 990 (36.1) 

Cardiac disorders 362 (13.2) 384 (14.0) 434 (15.8) 

Acute myocardial infarction 52 (1.9) 76 (2.8) 73 (2.7) 

Angina pectoris 38 (1.4) 42 (1.5) 49 (1.8) 

Angina unstable 74 (2.7) 71 (2.6) 89 (3.2) 

Atrial fibrillation 30 (1.1) 31 (1.1) 37 (1.3) 

Cardiac failure 35 (1.3) 34 (1.2) 43 (1.6) 

Cardiac failure congestive 19 (0.7) 28 (1.0) 35 (1.3) 

Coronary artery disease  35 (1.3) 34 (1.2) 38 (1.4) 

Myocardial infarction 39 (1.4) 49 (1.8) 37 (1.3) 

Eye disorders 19 (0.7) 21 (0.8) 31 (1.1) 

Gastrointestinal disorders 78 (2.8) 84 (3.1) 59 (2.1) 

General disorders and administration site conditions 95 (3.5) 58 (2.1) 75 (2.7) 

Death 35 (1.3) 22 (0.8) 25 (0.9) 

Hepatobiliary disorders 30 (1.1) 24 (0.9) 35 (1.3) 

Infections and infestations 197 (7.2) 179 (6.5) 176 (6.4) 

Cellulitis 21 (0.8) 31 (1.1) 21 (0.8) 

Pneumonia 51 (1.9) 46 (1.7) 45 (1.6) 

Injury, poisoning, and procedural complications 78 (2.8) 69 (2.5) 80 (2.9) 
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Metabolism and nutrition disorders 54 (2.0) 40 (1.5) 62 (2.3) 

Musculoskeletal and connective tissue disorders 65 (2.4) 54 (2.0) 58 (2.1) 

Neoplasms benign, malignant, and unspecified (including 

cysts and polyps) 

141 (5.1) 135 (4.9) 118 (4.3) 

Nervous system disorders 150 (5.5) 155 (5.6) 145 (5.3) 

Ischemic stroke 29 (1.1) 40 (1.5) 41 (1.5) 

Renal and urinary disorders 49 (1.8) 39 (1.4) 55 (2.0) 

Respiratory, thoracic, and mediastinal disorders 59 (2.1) 48 (1.7) 66 (2.4) 

Vascular disorders 84 (3.1) 74 (2.7) 99 (3.6) 

All patients as treated population that included all randomized patients who received at least 1 dose of study treatment (N=5493 for ertugliflozin and N=2745 for 

placebo). Every patient is counted a single time for each applicable row and column. A system organ class or specific adverse event is reported only if its 

incidence in 1 or more of the columns meets the incidence criterion, after rounding. 
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Table S10. Analysis of Patients with Amputation (Exposure-Adjusted Incidence Rate Per 100 Patient Years) 

 
 Ertugliflozin 5mg 

(N=2746) 

Ertugliflozin 15mg 

(N=2747) 

Pooled ertugliflozin 

(N=5493) 

Placebo 

(N=2745) 

 no. (%) Rate/100 

patient-

years 

no. (%) Rate/100 

patient-

years 

no. (%) Rate/100 

patient-years 

no. (%) Rate/100 

patient-years 

Amputation 54 (2.0) 0.6 57 (2.1) 0.6 111 (2.0) 0.6 45 (1.6) 0.5 

Risk Difference (95% CI)* 0.1 (–0.1, 0.3) 0.1 (–0.1, 0.3) 0.1 (–0.1, 0.3)  

Data are for patients included in the all post-randomization follow-up period, which included all available data after randomization with no upper limit on the 

ascertainment window.  

* Risk difference and 95% confidence interval for ertugliflozin vs placebo were calculated based on a pre-specified analysis. 

CI denotes confidence interval. 

 




