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PIONEER PLUS Investigators 

 

Australia: Timothy Davis, Fremantle Hospital, Fremantle, WA; Michael D'Emden Royal Brisbane and 
Women's Hospital, Herston, QLD; Mark Kotowicz, University Hospital Geelong Barwon Health, Geelong, VIC; 
Anthony Roberts, South Australian Endocrine Research, Keswick, SA; Stephen Stranks, Southern Adelaide 
Diabetes & Endocrine Services, Adelaide, SA; Vincent Wong, Liverpool Hospital, Liverpool, NSW; David 
Colquhoun, Core Research Centre, Milton, QLD. 

Bulgaria: Emiliya Apostolova, “Medical Center Smolyan Clinical Research”, Smolyan; Zhivka Asyova, 
MHAT - Central Clinical Base in Sofia Clinic of Endocrinology and Metabolic Diseases, Sofia; Albena 
Dinkova, OCSOMCE - Dr Albena Dinkova EOOD, Pleven; Kiril Hristozov, UMHAT Sveta Marina, Clinic of 
Endocrinology and Metabolic Diseases, Varna; Yuliya Miteva-Badyokova, UMHAT Pulmed Department of 
Endocrinology and Metabolic Diseases, Pazardzhik; Artin Magardichyan, AIPSMC Dr Artin Magardichyan 
EOOD, Varna; Plamen Popivanov, UMHAT Aleksandrovska, Sofia; Pavel Stanchev, MHAT Sveta Karidad, 
Plovdiv; Nikolay Stoyanov, MHAT – Pazardzhik, First Department of Internal Diseases, Pazardzhik; Zhivko 
Tagarev, “MHAT Sveti Panteleimon” – Yambol, Yambol; Tsvetalina Tankova, USHATE “Akad. Ivan Penchev” 
Second Clinic of Endocrinology and Metabolic Diseases, Sofia; Margarita Temelkova, MHAT-Blagoevgrad, 
Department of Internal Diseases, Blagoevgrad; Milena Trifonova, Medical Center Zdrave Lom, Lom; Stefka 
Vladeva, UMHAT “Kaspela” Clinic of Endocrinology and Metabolic Diseases, Plovdiv; Ghassan Farah, MHAT 
Hadzhi Dimitar, Sliven.  

Canada: Alexander Abitbol, LMC Oakville, Oakville, ON; Buki Ajala, LMC Clinical Research Inc, Calgary, 
AB; Harpreet Bajaj, LMC Clinical Research Inc, Brampton, ON; Ronald Goldenberg, LMC (Thornhill), 
Concord, ON; Hasnain Khandwala, LMC Endocrinology Centres (Etobicoke), Etobicoke, ON; Daniel Landry, 
G.A. Research Associates Ltd, Moncton, NB; James Lane, Stayner Medical Clinic, Stayner, ON; Sue Pedersen, 
C-endo Diabetes Endocrinology Clinic, Calgary, AB; Oren Steen, LMC Endo Centres Ltd (Bayview), Toronto, 
ON; Chetna Tailor, LMC Research Inc, Nepean, ON; George Tsoukas, Applied Medical Information Research, 
Montreal, QC; Sean Wharton, Wharton Medical Clinical Trials, Hamilton, ON; Zeina Yared, LMC Clinical 
Research Inc, Montreal, QC; Steven Zizzo, Winterberry Family Medicine, Stoney Creek, ON. 

Croatia: Miro Bakula, Klinicka bolnica Sveti Duh, Zagreb; Ines Bilic-Curcic, KBC Osijek, Osijek; Tomislav 
Bozek, Poliklinika Solmed, Zagreb; Marin Deskin, Opca bolnica Bjelovar, Bjelovar; Sanja Klobucar Majanovic, 
KBC Rijeka, Rijeka; Natasa Moser, Opca bolnica Dr Josip Bencevic, Slavonski Brod. 

Czechia: Peter Girman, Diabetologická a endokrinologická ambulance Praha, Praha; Jitka Hasalova 
Zapletalova, Diahaza s.r.o., Holešov; Zdenek Jankovec, DIALINE s.r.o., Plzeň; Elena Silhova, Fakultni 
nemocnice Kralovske Vinohrady, Praha; Libor Stanek, Ordinace pro choroby srdce, Chomutov.  

Estonia: Ülle Jakovlev, East Tallinn Central Hospital, Tallinn; Riin Lanno, Merelahe Family Doctors Centre, 
Tallinn; Maire Lubi, Tartu University Hospital Internal Medicine, Tartu; Marju Past, Estonian Diabetes Centre, 
Tallinn; Hella Vides, SA Viljandi Haigla, Viljandi; Liina Viitas, Private Practice, Pärnu.  

Germany: Dominik Dahl, Gemeinschaftspraxis für Innere Medizin, Hamburg; Karl-Michael Derwahl, Institut 
für Klinische Forschung und Entwicklung, Berlin; Thorsten Koch, Diabeteszentrum Wandsbek, Hamburg; Jörg 
Lüdemann, Zentrum für Klinische Studien, Falkensee; Georg Plassmann, UHZ Klinische Forschung, Essen; 
Ludger Rose, Institut für Diabetesforschung GmbH in Münster im FranziskusCarre, Münster; Thomas Schaum, 
RED-Institut für Medizinische Studien und Fortbildung GmbH, Oldenburg in Holstein; Veronika Wenzl-Bauer, 
Praxis Dr Wenzl-Bauer, Rehlingen-Siersburg. 

Hungary: Marietta Baranyai, Markusovszky Egyetemi, Szombathely; Zsolt Hermányi, Bajcsy-Zsilinszky Kórház, 
Budapest; Ildikó József, Fejér Megyei Szent György Oktatókórház, Székesfehérvár; Dénes Páll, Debreceni 
Egyetem Klinikai Központ, Debrecen; Gizella Petro, Debreceni Egyetem Klinikai Központ, Debrecen; Katalin 
Revesz, Selye János Kórház és Rendelőintézet, Komárom; Albert Szocs, Szőcs Depot Egészségügyi Szolgáltató 
Kft., Budapest; Viktor Vass, Óbudai Egészségügyi Centrum, Budapest; Istvan Wittmann, PTE-AOK II. 
Belgyogyaszati Klinika es Nephrologiai Centrum, Pécs. 

India: Ajay Aggarwal, Fortis Hospital, New Delhi; Tushar R Bandgar, Seth GS Medical College and KEM 
Hospital, Mumbai; Tirthankar Chaudhury, Apollo Gleneagles Hospital, Kolkata; Piyush Desai, Nirmal Hospital 
Pvt. Ltd, Surat; Vaishali Deshmukh, Deenanath Mangeshkar Hospital and Research Centre, Pune; Sandeep 
Gupta, MV Hospital and Research Centre, Lucknow; Dinesh Jain, Dayanand Medical College & Hospital, 
Ludhiana; Mallikarjun Jali, KLES & Prabhakar Kore Hospital and Research Centre, Belgaum; Neelaveni K, 
Osmania General Hospital, Hyderabad; Shailaja Kale, Inamdar Multispeciality Hospital, Pune; Nitin Kapoor, 
Christian Medical College Hospital, Ranipet; Rajesh Khadgawat, All India Institute of Medical Sciences, New 
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Delhi; Sanjay Khare, Apollo Hospital, Mumbai; Harish Kumar, Amrita Institute Of Medical Sciences & 
Research Centre, Kochi; Alapati Lavanya, Gleneagles Global Hospitals, Hyderabad; Satinath Mukhopadhyay, 
I.P.G.M.E & R Hospital, Kolkata; Rajesh Rajput, PGIMS Rohtak, Rohtak; Vijay Sekhar Reddy, Gandhi 
Hospital & Medical College, Hyderabad; Bipin Sethi, Care Outpatient Centre, Hyderabad; Kongara Srikanth, 
Endolife Specialty Hospitals, Guntur; S.K. Wangnoo, Indraprastha Apollo Hospital, New Delhi. 

Poland: Malgorzata Arciszewska, NZOZ Specjalistyczny Osrodek, Bialystok; Pawel Bogdanski, Centrum 
Zdrowia Metabolicznego, Poznan; Edward Franek, Centralny Szpital Kliniczny MSWiA w Warszawie, 
Warszawa; Bozena Gornikiewicz-Brzezicka, Centrum Kliniczno Badawcze, Elblag; Janusz Gumprecht, 
Prywatny Gabinet Janusz Gumprecht, Zabrze; Michal Holecki, Uniwersyteckie Centrum Kliniczne im. prof. 
Gibinskiego, SUM, Katowice; Malgorzata Jozefowska, Centrum Terapii Wspolczesnej, Lodz; Katarzyna 
Klodawska, NBR Polska, Warszawa; Adam Kretowski, Uniwersytecki Szpital Kliniczny w Bialymstoku, 
Bialystok; Monika Lukaszewicz, Centrum Badan Klinicznych PI-House, Gdansk; Katarzyna Madziarska, 
Centrum Medyczne Oporow, Wroclaw; Maciej Malecki, SPZOZ Uniwersytecki Szpital w Krakowie, Krakow; 
Dorota Mlodawska-Choluj, Centrum Medyczne “Diabetika”, Radom; Anna Modzelewska, SNZOZ Lege Artis 
Poradnia Diabetologiczna, Bialystok; Magdalena Pedich-Czaban, Trial Medica Dariusz Prochoruk, Bialystok; 
Dorota Pisarczyk-Wiza, Gaja Poradnie Lekarskie, Poznan; Radoslaw Rumianowski, Specjalistyczny Gabinet 
Diabetologiczny, Gorzow Wielkopolski; Ewa Skokowska, NZOZ, Lublin; Katarzyna Wasilewska, NZOZ Osteo-
Medic S.C, Bialystok. 

Slovakia: Jana Babikova, Ambulancia Diabetologie a poruch latkovej premeny a vyzivy Rimavska Sobota 
Rimavska Sobota; Jana Horvath-Bercikova, Diabetologicka Ambulancia Diabetes Care s.r.o., Hnusta; Livia 
Tomasova, Diabetologicka Ambulancia IN-DIA s.r.o., Lucenec; Marek Macko, Diabetol s.r.o., Diabetologicka 
ambulancia, Presov; Martina Merciakova, MEDI-DIA s.r.o. Diabetologicka Ambulancia, Sabinov; Andrea 
Mokosova, Diabetologicka Ambulancia MOMED, s.r.o., Kralovsky Chlmec; Julia Mozesova, Diabetologicka 
Ambulancia DIAMO s.r.o., Kezmarok; Adriana Philippiova, DIADA s.r.o. Diabetologicka ambulancia, 
Bardejov; Gabriela Zimova, Diabetologicka Ambulancia MUDr, Spisska Nova Ves. 

Slovenia: Dejan Fabcic, Healthcare Centre Nova Gorica, Nova Gorica; Andrej Janez, UKC Ljubljana, 
Endocrinology and Diabetes University Medical Center Ljubljana; Jana Komel, Medical Healthcare Centre 
Koper, Koper; Maja Navodnik Preloznik, General Hospital Celje, Celje; Andrej Zavratnik, UKC Maribor – 
Diabetes University Medical Centre, Maribor. 

Taiwan: I-Te Lee, Taichung Veterans General Hospital, Taichung City; Horng-Yih Ou, National Cheng Kung 
University Hospital, Tainan. 

USA: Idalia Acosta, San Marcus Research Clinical, Miami Lakes, FL; Ahmed Arif, AA MRC LLC, Flint, MI; 
Vanita Aroda, Brigham & Women's Hospital, Boston, MA; Stephen Aronoff, Research Institute Of Dallas, 
Plano, TX; Hanid Audish, Encompass Clinical Research, Spring Valley, CA; Etsegenet Ayele, Pacific Clinical 
Studies, Los Alamitos, CA; Harold Bays, L-MARC Research Center, Louisville, KY; Paul Beckett, Elite Clinical 
Trials, Blackfoot, ID; Gary Bedel, Prestige Clinical Research, Franklin, OH; Anuj Bhargava, Iowa Diabetes & 
Endocrinology Research Center, West Des Moines, IA; Susan Brian, Cotton O'Neil Clinical Research Center, 
Topeka, KS; Andrew Brockmyre, Holston Medical Group Pc, Bristol, TN; Steven Brodie, Optumcare Colorado 
Springs, LLC, Colorado Springs, CO; John Buse, UNC Diabetes Care Center, Chapel Hill, NC; Edward Busick, 
MassResearch, LLC, Waltham, MA; David Butuk, Solaris Clinical Research, Meridian, ID; Kevin Cannon, 
PMG Research of Wilmington, LLC, Wilmington, NC; Lisa Connery, Intend Research, Norman, OK; Charles 
Crump, Chattanooga Medical Research, LLC, Chattanooga, TN; Brian Curtis, Corvallis Clinic PC Clinical 
Research, Corvallis, OR; David Doriguzzi, First Valley Medical Group, Lancaster, CA; John Evans, Northeast 
Research Institute, Jacksonville, FL; Neil Farris, Research Group of Lexington, Lexington, KY; David Fitz-
Patrick, East West Medical Research Institute, Honolulu, HI; Neil Fraser, Arcturus Healthcare, PLC, Troy, MI; 
George Freeman, Health Research of Hampton Roads, Newport News, VA; Juan Frias, Velocity Clinical 
Research Westlake, Los Angeles, CA; Jeffrey Geohas, Evanston Premier Healthcare Research, Skokie, IL; Chi 
Ha, Gateway Research Center, Poway, CA; Kathleen Harris, DCOL Center for Clinical Research, Longview, 
TX; Daniel Hsia, Pennington Biomedical Research Center, Baton Rouge, LA; Richard Jackson, Dominion 
Medical Associates, Richmond, VA; Michael Jardula, Desert Oasis Healthcare Medical Group, Palm Springs, 
CA; Eric Klein, Capital Clinical Research Center, Olympia, WA; Audrey Lacour, Juno Research, LLC, 
Houston, TX; Michael Lillestol, Lillestol Research LLC, Fargo, ND; Ildiko Lingvay, UT Southwestern Medical 
Center, Dallas, TX; Charles Lovell, York Clinical Research LLC, Norfolk, VA; Paul Norwood, Valley Research, 
Fresno, CA; Gilbert Ledesma, Arlington Family Research Center, Inc, Arlington, TX; Shilpi Mittal, Care United 
Research, LLC, Forney, TX; Stephen Ong, MD Medical Research, Oxon Hill, MD; Ramon Ortiz-Carrasquillo, 
Manati Center for Clinical Research, Manati, PR; J. Scott Overcash, Velocity San Diego, La Mesa, CA; Bryce 
Palchick, Preferred Primary Care Physicians, Pittsburgh, PN; John Pullman, Mercury Street Medical Group, 
Butte, MT; John Reed III, Endo Res Solutions Inc, Roswell, GA; Jane Rohlf, Premier Research Inc, Trenton, NJ; 
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Julio Rosenstock, Velocity Clinical Research, Dallas, TX; Mercedes Samson, American Clinical Trials, Buena 
Park, CA; James Shoemaker, Complete Health Research, Ormond Beach, FL; Joseph Soufer, Chase Medical 
Research LLC, Waterbury, CT; Helen Stacey, Diablo Clinical Research, Inc, Walnut Creek, CA; Dan Streja, 
San Fernando Valley Health Institute, West Hills, CA; Danny Sugimoto, Cedar-Crosse Research Center, 
Chicago, IL; Jennefer Sutton, VIP Trials, San Antonio, TX; Phillip Toth, Midwest Institute For Clinical 
Research, Indianapolis, IN; Lisa Usdan, Clinical Neuroscience Solutions, Memphis, TN; Carl Vance, Rocky 
Mountain Clinical Research, LLC, Idaho Falls, ID; Bruce Weber, Macoupin Research Group, Gillespie, IL; 
Albert J Weisbrot, Mason, OH; Michelle Welch, Consano Clinical Research, LLC, Shavano Park, TX.  
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Supplementary methods 

 

Oral semaglutide formulation 

The oral semaglutide 25 mg and 50 mg tablets were a new formulation developed to enhance bioavailability 
compared with the 14 mg dose. Two excipients (microcrystalline cellulose [filler] and povidone K 90 [binder]) 
were omitted, with magnesium stearate remaining as the only excipient besides the active drug substance and 
the absorption enhancer sodium N-(8-[2-hydroxybenzoyl] amino) caprylate. 

 

Statistical hypotheses 

Four confirmatory hypotheses were evaluated based on the primary and secondary estimand. For the primary 
endpoint, change in HbA1c from baseline to week 52, the following confirmatory one-sided hypothesis of 
superiority was tested for both oral semaglutide 50 mg and 25 mg versus oral semaglutide 14 mg. Let the mean 
treatment difference (higher dose of oral semaglutide – oral semaglutide 14 mg) be defined as μ. The null (H0) 
and alternative (HA) hypotheses tested were: 

H0: μ ≥ 0 %-point against HA: μ < 0 %-point 

For the confirmatory secondary endpoint, change in body weight from baseline to week 52, the following 
confirmatory one-sided hypothesis of superiority was tested for both oral semaglutide 50 mg and 25 mg versus 
oral semaglutide 14 mg: 

H0: μ ≥ 0 kg against HA: μ < 0 kg 

Operationally, the hypotheses were evaluated by two-sided tests. 

 

Estimands 

Two estimands were predefined to comprehensively address trial efficacy objectives: the treatment policy 
(primary) estimand and the trial product estimand. The treatment policy estimand assessed the treatment effects 
regardless of premature treatment discontinuation, changes in dose, and initiation of additional glucose-lowering 
medication. Results based on the treatment policy estimand are expected to mirror the clinical practice scenario 
because the estimand considers both the efficacy and tolerability of oral semaglutide. The trial product estimand 
assumed that all randomised participants remained on trial treatment without use of rescue medication. The trial 
product estimand is considered relevant because it quantifies the achievable treatment effect without the 
potentially confounding effects of any rescue medication.1 
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Figure S1: PIONEER PLUS trial design  

V=visit. 
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Figure S2: Graphical illustration of the closed testing procedure 

The overall significance level of α=0·05 (two-sided) is initially allocated to the hypothesis of superiority of oral 
semaglutide 50 mg versus 14 mg on change from baseline in HbA1c. If a hypothesis is confirmed, the local 
significance level (α-local) will be reallocated according to the weight given by the directed edges between 
boxes (hypotheses). HbA1c=glycated haemoglobin. 
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Figure S3: Dose by visit in the full analysis set 

The bands represent the proportion of participants by treatment status until the planned end-of-treatment visit. 
Subjects randomised to 14 mg or 25 mg oral semaglutide who reduce their dose once or twice stayed on 14 mg.
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Figure S4: Estimated change in HbA1c from baseline to week 68 (A) and proportion of participants 

achieving HbA1c target of <7·0% at week 68 (B)  

(A) Estimated mean changes in HbA1c (mmol/mol) from baseline to week 68 were –15·5, –18·1, and  
–20·9 mmol/mol, respectively, with oral semaglutide 14 mg, 25 mg, and 50 mg using the treatment policy 
estimand (ETD [95% CI], –2·64 mmol/mol [–4·38 to –0·89], p=0·0030 for 25 mg vs 14 mg; and  
–5·41 mmol/mol [–7·14 to –3·68], p<0·0001 for 50 mg vs 14 mg). For the trial product estimand, this was  
–14·7, –19·1, and –23·1 mmol/mol, respectively, with oral semaglutide 14 mg, 25 mg, and 50 mg (ETD [95% 
CI], –4·35 mmol/mol [–6·21 to –2·50], p<0·0001 for 25 mg vs 14 mg; and –8·41 mmol/mol [–10·24 to –6·57], 
p<0·0001 for 50 mg vs 14 mg). (B) Observed proportion of participants achieving HbA1c target of <7·0% (53 
mmol/mol) at week 68 for the treatment policy and trial product estimands. HbA1c=glycated haemoglobin. 
ETD=estimated treatment difference. CI=confidence interval. EOR=estimated odds ratio. *Statistically 
significant versus oral semaglutide 14 mg.   
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Figure S5: Time to initiation of rescue medication (empirical distribution plot) 

Proportion of participants relative to the total number of participants in the safety analysis set. Oral semaglutide 
25 mg versus 14 mg, hazard ratio 0·59 (95% CI 0·42, 0·82), p=0·0019; oral semaglutide 50 mg versus 14 mg, 
hazard ratio 0·50 (95% CI 0·35, 0·71), p=0·0001.  
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Figure S6: Estimated change in bodyweight (%) over time for the treatment policy estimand (A) and the 

trial product estimand (B) 

Error bars are ± standard error of the mean. Numbers shown in the lower panel are patients contributing to the 
mean.  
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Figure S7: Estimated change in bodyweight (kg) from baseline to week 68 (A), and proportion of 

participants achieving bodyweight loss target of ≥10% at week 68 (B) 
ETD=estimated treatment difference. CI=confidence interval. EOR=estimated odds ratio. 
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Figure S8: Proportion of participants with gastrointestinal disorders by trial day and severity 

Plot includes events with onset during the on-treatment observation period but no later than the week where the 
follow-up visit was scheduled to take place. The total prevalence at a given day is grouped by the severity of the 
adverse events. For participants with more than one event at a given day, the event of the highest severity is 
included. Numbers shown at the bottom of each subpanel represent the number of participants contributing to 
the summaries.  
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Table S1: Protocol deviations 

 

  Subject-level protocol deviations, n (%) 

Protocol deviation category and 

sub-category 

Site, n (%) Oral semaglutide  

14 mg 

Oral semaglutide  

25 mg 

Oral semaglutide  

50 mg 

Not allocated 

Informed consent 

Wrong version signed 

Missing/late reconsent 

Otherwise incorrect process 

Other 

14 (100) 

3 (21·4) 

8 (57·1) 

1 (7·1) 

2 (14·3) 

9 (100) 

4 (44·4) 

0 

2 (22·2) 

3 (33·8) 

7 (100) 

2 (28·6) 

4 (57·1) 

1 (14·3) 

0 

9 (100) 

3 (33·3) 

5 (55·6) 

0 

1 (11·1) 

4 (100) 

3 (75·0) 

0 

0 

1 (25·0) 

Inclusion/exclusion criteria 

Eligibility criteria violated 

Other deviations from eligibility 

process 

Other 

2 (100) 

2 (100) 

0 

 

0 

12 (100) 

10 (83·3) 

1 (8·3) 

 

1 (8·3) 

12 (100) 

11 (91·7) 

0 

 

1 (8·3) 

11 (100) 

11 (100) 

0 

 

0 

0 

Treatment administration 

Wrong dispensing unit number or 

expired trial product 

Treatment non-compliance 

Other 

30 (100) 

3 (10) 

 

25 (83·3) 

2 (6·7) 

76 (100) 

0 

 

71 (93·4) 

5 (6·6) 

84 (100) 

7 (8·3) 

 

74 (88·1) 

3 (3·6) 

70 (100) 

1 (1·4) 

 

62 (88·6) 

7 (10·0) 

0 

Study procedures/assessments 

Primary endpoint 

Confirmatory secondary endpoint 

Documentation/delegation of tasks 

Safety focus assessment 

Other assessments 

Trial product handling 

Other deviations to study 

procedures 

Other 

104 (100) 

3 (2·9) 

5 (4·8) 

76 (73·1) 

0 

3 (2·9) 

0 

4 (3·8) 

 

12 (12·5) 

77 (100) 

10 (13·0) 

28 (36·4) 

16 (20·8) 

1 (1·3) 

15 (19·5) 

1 (1·3) 

3 (3·9) 

 

3 (3·9) 

105 (100) 

24 (22·9) 

41 (39·0) 

12 (11·4) 

0 

15 (14·3) 

1 (1·0) 

6 (5·7) 

 

6 (5·7) 

88 (100) 

18 (20·5) 

35 (39·8) 

9 (10·2) 

2 (2·3) 

10 (11·4) 

1 (1·1) 

7 (8·0) 

 

6 (6·8) 

0 

AE and other safety procedures 

SAE and other AEs requiring 

additional reporting 

Safety procedures related to AEs 

Other 

3 (100) 

1 (33·3) 

 

1 (33·3) 

1 (33·3) 

8 (100) 

4 (50·0) 

 

4 (50·0) 

0 

8 (100) 

2 (25·0) 

 

4 (50·0) 

2 (25·0) 

12 (100) 

8 (66·7) 

 

3 (25·0) 

1 (8·3) 

0 

Concomitant medication/medical 

intervention 

Medication/medical intervention 

disallowed 

Disallowed dose/change of dose 

Other 

1 (100) 

 

0 

 

1 (100) 

0 

11 (100) 

 

5 (45·5) 

 

5 (45·5) 

1 (9·1) 

16 (100) 

 

6 (37·5) 

 

10 (62·5) 

0 

11 (100) 

 

4 (36·4) 

 

7 (63·6) 

0 

0 

Subject visit schedule 6 (100) 3 (100) 2 (100) 2 (100) 0 

Privacy and data protection 

Participant privacy/data protection 

Other 

4 (100) 

4 (100) 

0 

0 3 (100) 

2 (66·7) 

1 (33·3) 

0 0 
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Participant contact scheduled out of 

window 

11 (100) 27 (100) 20 (100) 21 (100) 1 (100) 

 AE=adverse event, SAE=serious adverse event
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Table S2: Inclusion and exclusion criteria 

Inclusion criteria 

Subjects are eligible to be included in the trial only if all of the following criteria apply: 
1. Informed consent obtained before any trial-related activities. Trial-related activities are any procedures that are carried out as 

part of the trial, including activities to determine suitability for the trial. 
2. Male or female, age ≥18 years at the time of signing informed consent (≥20 years in Taiwan). 
3. Diagnosed with type 2 diabetes mellitus ≥180 days prior to the day of screening. 
4. HbA1c of 8·0−10·5% (64−91 mmol/mol) (both inclusive). 
5. Body mass index ≥25·0 kg/m2. 
6. Stable daily dose(s) for 90 days prior to the day of screening of any of the following treatment regimens: 

• No more than three of the following oral glucose-lowering drugs and at least one marked with an *: 

o *Metformin (≥1500 mg or maximum tolerated or effective dose). 

o *Sulphonylureas (≥half of the maximum approved dose according to local label or maximum tolerated or effective 
dose). 

o *Sodium glucose co-transporter 2 inhibitors (maximum tolerated dose). 

o DPP-4 inhibitors (maximally indicated dose as per local label). 
7. Subjects, on treatment with stable dose of DPP-4 inhibitors at inclusion, must be willing to terminate DPP-4 inhibitor 

treatment at randomisation (with no wash-out). 

Exclusion criteria 

Subjects are excluded from the trial if any of the following criteria apply: 
1. Treatment with any medication for the indication of diabetes or obesity other than stated in the inclusion criteria within the 

past 90 days prior to the day of screening. However, short-term insulin treatment for a maximum of 14 days prior to the 
day of screening is allowed. 

2. Anticipated initiation or change in concomitant medications (for more than 14 consecutive days) known to affect bodyweight 
or glucose metabolism (eg, treatment with orlistat, thyroid hormones, or systemic corticosteroids). 

3. Renal impairment measured as estimated glomerular filtration rate value of <30 mL/min/1·73 m2 according to CKD-EPI 
creatinine equation as defined by KDIGO 2012 classification. 

4. Uncontrolled and potentially unstable diabetic retinopathy or maculopathy. Verified by a fundus examination performed 
within the past 90 days prior to screening or in the period between screening and randomisation. Pharmacological pupil-
dilation is a requirement unless using a digital fundus photography camera specified for non-dilated examination. 

5. History of major surgical procedures involving the stomach potentially affecting absorption of drugs and/or nutrients, as 
judged by the investigator. 

6. Personal or first-degree relative(s) history of multiple endocrine neoplasia type 2 or medullary thyroid carcinoma. 
7. Presence or history of pancreatitis (acute or chronic). 
8. Myocardial infarction, stroke, hospitalisation for unstable angina pectoris or transient ischaemic attack within 180 days 

prior to the day of screening. 
9. Presently classified as being in New York Heart Association Class IV. 
10. Planned coronary, carotid, or peripheral artery revascularisation. 
11. Presence or history of malignant neoplasm within 5 years prior to the day of screening. Basal and squamous cell skin 

cancer and any carcinoma in-situ is allowed. 
12. Known or suspected hypersensitivity to trial products or related products. 
13. Previous participation in this trial. Participation is defined as signed informed consent. 
14. Female who is pregnant, breast-feeding, or intends to become pregnant or is of child-bearing potential and not using a 

highly effective contraceptive method. 
15. Participation in any clinical trial of an approved or non-approved investigational medicinal product within 3 months 

before screening.* 
16. Other subject(s) from the same household participating in any oral semaglutide trial 
17. Any disorder, unwillingness, or inability, which in the investigator’s opinion might jeopardise subject’s safety or 

compliance with the protocol. 

HbA1c=glycated haemoglobin. DPP-4=dipeptidyl peptidase 4. CKD-EPI=Chronic Kidney Disease 
Epidemiology Collaboration. KDIGO=Kidney Disease: Improving Global Outcomes. *Simultaneous 
participation in a trial with the primary objective of evaluating an approved or non-approved investigational 
medicinal product for prevention or treatment of COVID-19 disease or COVID-19 postinfectious conditions is 
allowed if the last dose of the investigational medicinal product has been received more than 30 days before 
screening (not applicable in Croatia or Germany).  
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Table S3: Summary of trial assessments and procedures 

 S
creen

in
g
 

R
a
n

d
o
m

isa
tio

n
 

Dose escalation/maintenance period Maintenance period E
n

d
 o

f trea
tm

en
t 

F
o
llo

w
-u

p
 

Visit V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16 V17 

Timing of visit –2W 0W 4W 8W 12W 14W 16W 18W 20W 26W 32W 38W 44W 52W 60W 68W 73W 

Visit window (days) ±7 ±0 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 +3 

Informed consent and demography* X                 

Eligibility criteria X X                

Randomisation  X                

Discontinuation criteria   X X X X X X X X X X X X X   

Concomitant medication X X X X X X X X X X X X X X X X X 

Medical history/concomitant illness X                 

Tobacco use† X                 

Pregnancy test‡ X               X X 

Height X                 

Bodyweight X X X X X  X  X X X X X X X X  

Waist circumference  X        X    X  X  

Echocardiogram  X        X      X  

Adverse event X X X X X X X X X X X X X X X X X 

Hypoglycaemic episodes  X X X X X X X X X X X X X X X X 

Laboratory assessments X X X X X  X  X X X X X X X X X 

Attend visit fasting  X X  X  X   X    X  X  

Pharmacokinetic sampling   X  X  X   X    X  X  

Eye examination X             X  X  

Physical examination X             X  X  

Vital signs X X X X X  X  X X X X X X  X  

Dispensing visit  X X X X  X  X X X X X X X   

Drug accountability  X X X X  X  X X X X X X X X  

Interactive web response system session X X X X X  X  X X X X X X X X  

Hand out ID card X                 

Hand out and instruct in diary X X X X X  X  X X X X X X X X  

Hand out and instruct in blood-glucose meter  X                

Hand out of urine kit§ X   X     X    X  X   
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Hand out of pregnancy test  X                

V=visit. W=week. *Demography consists of year of birth, sex, race, and ethnicity (according to local regulation). †Tobacco use is defined as smoking at least one cigarette, or 
equivalent, daily. ‡For women of childbearing potential only. In addition to the planned assessment at screening, end of treatment, and follow-up, urine dipstick pregnancy test 
should be performed at any time during the trial if a menstrual period is missed, or if pregnancy is suspected, or as required by local law. §This urine kit can be handed out at 
an earlier visit for subjects who discontinue trial treatment prematurely and do not attend the V15 visit. 
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Table S4: Supportive secondary endpoints at week 68  

 Treatment policy estimand (primary estimand) Trial product estimand  
 

Oral semaglutide  

14 mg (n=536) 

Oral semaglutide  

25 mg (n=535) 

Oral semaglutide  

50 mg (n=535) 

Oral semaglutide  

14 mg (n=536) 

Oral semaglutide  

25 mg (n=535) 

Oral semaglutide  

50 mg (n=535) 

HbA1c <7·0% (<53 mmol/mol) 

N 487 469 491 345 361 383 

n (%) 191 (39) 234 (50) 289 (59) 174 (50) 208 (58) 268 (70) 

EOR (95% CI) - 1·47 (1·13 to 1·91) 2·17 (1·67 to 2·82) - 1·53 (1·16 to 2·00) 2·71 (2·05 to 3·57) 

p value - 0·0036 <0·0001 - 0·0024 <0·0001 

HbA1c ≤6·5% (≤48 mmol/mol) 
N 487 469 491 345 361 383 

n (%) 115 (24) 168 (36) 227 (46) 110 (32) 152 (42) 215 (56) 

EOR (95% CI) - 1·76 (1·32 to 2·34) 2·78 (2·10 to 3·69) - 1·71 (1·27 to 2·29) 3·08 (2·31 to 4·12) 

p value - 0·0001 <0·0001 - 0·0004 <0·0001 

Change from baseline in FPG (mg/dL) 

N 485 466 485 344 357 377 

Mean change 
from baseline 
(SD) 

–43·6 (60·8) –54·2 (66·2) –58·0 (60·4) –46·9 (59·7) –55·9 (58·1) –67·8 (54·4) 

ETD (95% CI) - –7·13 (–13·04 to –1·21) –14·93 (–20·80 to –9·07) - –11·29 (–17·22 to –5·36) –22·15 (–28·02 to –16·28)  

p value - 0·0182 <0·0001 - 0·0002 <0·0001 

Change from baseline in FPG (mmol/L) 

N 485 466 485 344 357 377 

Mean change 
from baseline 
(SD) 

–2·4 (3·4) –3·0 (3·7) –3·2 (3·4) –2·6 (3·3) –3·1 (3·2) –3·8 (3·0) 

ETD (95% CI) - –0·40 (–0·72 to –0·07) –0·83 (–1·15 to –0·50) - –0·63 (–0·96 to –0·30) –1·23 (–1·55 to –0·90) 

p value - 0·0182 <0·0001 - 0·0002 <0·0001 

Change from baseline in bodyweight (%) 

N 495 477 495 351 364 388 

Mean change 
from baseline 
(SD) 

–4·7 (5·6) –7·2 (7·1) –8·4 (7·7) –5·4 (5·4) –8·0 (7·0) –9·8 (7·7) 

ETD (95% CI) - –2·19 (–3·05 to –1·34) –3·47 (–4·32 to –2·62) - –2·44 (–3·35 to –1·53) –4·47 (–5·37 to –3·57) 

p value - <0·0001 <0·0001 - <0·0001 <0·0001 

Bodyweight loss ≥5% 

N 495 477 495 351 364 388 

n (%) 209 (42) 279 (58) 325 (66) 165 (47) 229 (63) 285 (73) 
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EOR (95% CI) - 1·79 (1·38 to 2·31) 2·43 (1·88 to 3·14) - 1·82 (1·39 to 2·40) 2·92 (2·19 to 3·88) 

p value - <0·0001 <0·0001 - <0·0001 <0·0001 

Bodyweight loss ≥10% 

N 495 477 495 351 364 388 

n (%) 71 (14) 140 (29) 172 (35) 57 (16) 123 (34) 162 (42) 

EOR (95% CI) - 2·31 (1·68 to 3·18) 3·02 (2·20 to 4·13) - 2·58 (1·86 to 3·58) 3·65 (2·64 to 5·04) 

p value - <0·0001 <0·0001 - <0·0001 <0·0001 

Change in waist circumference (cm) 

N 494 476 495 351  363 388 

Mean change 
from baseline 
(SD)  

–4 (6) –6 (7) –7 (8) –5 (6) –7 (7) –8 (8) 

ETD (95% CI) - –1·7 (–2·5 to –0·8) –2·5 (–3·3 to –1·6) - –2·3 (–3·2 to –1·3) –3·0 (–4·0 to –2·1) 

p value - <0·0001 <0·0001 - <0·0001 <0·0001 

HbA1c=glycated haemoglobin. EOR=estimated odds ratio. CI=confidence interval. FPG=fasting plasma glucose. SD=standard deviation. ETD=estimated treatment 
difference. 
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Table S5: Fasting lipids at weeks 52 and 68 

 Treatment policy estimand (primary estimand) Trial product estimand  
 

Oral semaglutide  

14 mg (n=536) 

Oral semaglutide  

25 mg (n=535) 

Oral semaglutide  

50 mg (n=535) 

Oral semaglutide  

14 mg (n=536) 

Oral semaglutide  

25 mg (n=535) 

Oral semaglutide  

50 mg (n=535) 

Total cholesterol (mmol/L)  

N (week 52) 533 530 532 456 442 457 

Geometric mean at 
week 52 

4·28 4·23 4·26 4·31 4·26 4·24 

Ratio to baseline at 
week 52 

0.99 0.97 0.98 0.99 0.98 0.97 

ETR at week 52  
(95% CI) 

- 0·99 (0·96 to 1·01)  0·99 (0·97 to 1·02)  - 0·99 (0·96 to 1·02) 0·98 (0·96 to 1·01) 

p value - 0·3058 0·6740 - 0·3819 0·2407 

N (week 68) 533 530 532 456 443 457 

Geometric mean at 
week 68 

4·29 4·27 4·25 4·30 4·28 4·27 

Ratio to baseline at 
week 68 

0·99 0·99 0·98 0·99 0·98 0·98 

ETR at week 68  
(95% CI) 

- 1·00 (0·97 to 1·02) 0·99 (0·97 to 1·02) - 1·00 (0·97 to 1·02) 0·99 (0·97 to 1·02) 

p value - 0·7333 0·4766 - 0·7372 0·6478 

Low-density lipoprotein cholesterol (mmol/L) 

N (week 52) 522 520 522 445 432 446 

Geometric mean at 
week 52 

2·20 2·18 2·26 2·23 2·21 2·27 

Ratio to baseline at 
week 52 

1·01 1·00 1·04 1·02 1·01 1·04 

ETR at week 52  
(95% CI) 

- 0·99 (0·95 to 1·03) 1·03 (0·98 to 1·07) - 0·99 (0·95 to 1·03) 1·02 (0·97 to 1·07) 

p value - 0·6396 0·2393 - 0·6384 0·4135 

N (week 68) 522 520 522 446 433 447 

Geometric mean at 
week 68 

2·22 2·22 2·22 2·24 2·26 2·27 

Ratio to baseline at 
week 68 

1·02 1·02 1·02 1·02 1·03 1·04 

ETR at week 68  
(95% CI) 

- 1·00 (0·96 to 1·05) 1·00 (0·96 to 1·05) - 1·01 (0·96 to 1·06) 1·02 (0·97 to 1·06) 

p value - 0·9139 0·8989 - 0·7233 0·5119 
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High-density lipoprotein cholesterol (mmol/L) 

N (week 52) 523 519 522 445 431 446 

Geometric mean at 
week 52 

1·13 1·14 1·15 1·13 1·15 1·15 

Ratio to baseline at 
week 52 

1·05 1·06 1·07 1·05 1·07 1·08 

ETR at week 52  
(95% CI) 

- 1·01 (0·99 to 1·03) 1·02 (1·00 to 1·04) - 1·02 (1·00 to 1·04) 1·02 (1·00 to 1·04)  

p value - 0·2371 0·0742 - 0·0850 0·0300 

N (week 68) 523 519 522 446 432 447 

Geometric mean at 
week 68 

1·14 1·15 1·16 1·13 1·15 1·17 

Ratio to baseline at 
week 68 

1·06 1·07 1·08 1·06 1·08 1·09 

ETR at week 68 - 1·01 (0·99 to 1·03) 1·02 (1·00 to 1·04) - 1·02 (0·99 to 1·04) 1·03 (1·01 to 1·06) 

p value - 0·4316 0·0516 - 0·1659 0·0083 

Triglycerides (mmol/L) 

N (week 52) 531 529 531 455 441 445 

Geometric mean at 
week 52 

1·69 1·61 1·54 1·69 1·62 1·50 

Ratio to baseline at 
week 52 

0·83 0·79 0·76 0·81 0·78 0·72 

ETR at week 52  
(95% CI) 

- 0·96 (0·91 to 1·00) 0·91 (0·87 to 0·95) - 0·96 (0·91 to 1·01) 0·89 (0·84 to 0·94) 

p value - 0·0539 <0·0001 - 0·1293 <0·0001 

N (week 68) 531 529 531 455 442 456 

Geometric mean at 
week 68 

1·67 1·59 1·52 1·65 1·55 1·48 

Ratio to baseline at 
week 68 

0·82 0·78 0·75 0·79 0·75 0·71 

ETR at week 68  
(95% CI) 

- 0·95 (0·91 to 1·00) 0·91 (0·86 to 0·96) - 0·94 (0·89 to 1·00) 0·90 (0·85 to 0·95) 

p value - 0·0679 0·0002 - 0·0358 0·0001 

ETR=estimated treatment ratio. CI=confidence interval. 
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Table S6: On-treatment hypoglycaemic episodes in participants by sulphonylurea treatment (yes or no) at baseline (safety analysis set) 

 Participants not treated with sulphonylureas at baseline (n=739) 
 

Oral semaglutide  

14 mg (n=244) 

Oral semaglutide  

25 mg (n=247) 

Oral semaglutide  

50 mg (n=248) 

 n (%) E R n (%) E R n (%) E R 

Total events 18 (7·4) 52 16·6 24  (9·7) 56 18·4 28  (11·3) 69 22·2 

Hypoglycaemic episodes* 
Not hypoglycaemia† 
Level 1 
Level 2 
Level 3 

 
4 
12 
5 
0 

 
(1·6) 
(4·9) 
(2·0) 
(-) 

 
4 
33 
15 
0 

 
1·3 
10·5 
4·8 
- 

 
1 
21 
3 
0 

 
(0·4) 
(8·5) 
(1·2) 
(-) 

 
1 
44 
11 
0  

 
0·3 
14·5 
3·6 
- 

 
1 
26 
3 
0 

 
(0·4) 
(10·5) 
(1·2) 
(-) 

 
1 
63 
5 
0 

 
0·3 
20·3 
1·6 
- 

 Participants treated with sulphonylureas at baseline (n=863) 
 

Oral semaglutide  

14 mg (n=290) 

Oral semaglutide  

25 mg (n=287) 

Oral semaglutide  

50 mg (n=286) 

 n (%) E R n (%) E R n (%) E R 

Total events 52 (17·9) 271 75·9 50 (17·4) 216 63·0 62 (21·7) 219 62·6 

Hypoglycaemic episodes* 
Not hypoglycaemia† 
Level 1 
Level 2 
Level 3 

 
0 
43 
19  
0 

 
(-) 
(14·8) 
(6·6) 
(-) 

 
0 
221 
50 
0 

 
- 
61·9 
14·0 
- 

 
4  
44  
18 
0  

 
(1·4) 
(15·3) 
(6·3) 
(-) 

 
4 
179 
33 
0 

 
1·2 
52·2 
9·6 
0 

 
10  
54 
21  
1 

 
(3·5) 
(18·9)  
(7·3) 
(0·3) 

 
14 
174 
30 
1 

 
4·0 
49·7 
8·6 
0·3 

E=events. R=events per 100 patient-years. *Hypoglycaemic episodes were reported using a specific hypoglycaemic episode form and were classified according to the 
American Diabetes Association 2018/International Hypoglycaemia Study Group 2017 classification. †Events where the subject did not require the assistance of another 
person to actively administer carbohydrates, glucagon, or take other corrective actions, and the lowest glucose value recorded during episode was more than 3·9 mmol/L (70 
mg/dL) or no glucose value was recorded.
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Table S7: On-treatment vital signs at weeks 52 and 68 (safety analysis set) 
 

Oral semaglutide  

14 mg (n=534) 

Oral semaglutide  

25 mg (n=534) 

Oral semaglutide  

50 mg (n=534) 

Diastolic blood pressure (mmHg)   

N 534 534 534 

Mean at week 52 78·4 78·0 78·2 

Change from baseline at week 52 −2·0 −2·4 −2·2 

ETD at week 52 (95% CI) - −0·4 (−1·3 to 0·5)  −0·2 (−1·1 to 0·7)  

p value - 0·3758 0·6371 

Mean at week 68 78·0 77·6 78·0 

Change from baseline at week 68 −2·4 −2·7 −2·3 

ETD at week 68 (95% CI) - −0·3 (−1·3 to 0·6)  0·1 (−0·9 to 1·0)  

p value - 0·4904 0·8889 

Systolic blood pressure (mmHg) 

N 534 534 534 

Mean at week 52 128·1 126·8 126·1 

Change from baseline at week 52 −4·3 −5·6 −6·3 

ETD at week 52 (95% CI) - −1·3 (−2·8 to 0·2)  −2·0 (−3·5 to −0·5)  

p value - 0·0892 0·0106 

Mean at week 68 128·2 126·1 127·4 

Change from baseline at week 68 −4·2 −6·3 −5·0 

ETD at week 68 (95% CI) - −2·1 (−3·6 to −0·6)  −0·8 (−2·3 to 0·7)  

p value - 0·0060 0·2844 

Pulse rate, beats/minute    

N 534 534 534 

Mean at week 52 78·1 78·7 79·3 

Change from baseline at week 52 1·6 2·2 2·7 

ETD at week 52 (95% CI) - 0·7 (−0·4 to 1·7)  1·2 (0·1 to 2·3)  

p value - 0·2351 0·0328 

Mean at week 68 77·5 78·6 78·2 

Change from baseline at week 68 1·0 2·1 1·7 

ETD at week 68 (95% CI) - 1·1 (0·0 to 2·2)  0·7 (−0·4 to 1·8)  

p value - 0·0489 0·2267 

ETD=estimated treatment difference. CI=confidence interval. 
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FDA. 

9.7 Reporting of the main part 

of the trial 

Content and impact of the planned partial 

database lock have been specified before 
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1 Protocol summary 

1.1 Synopsis 

Rationale 

The currently approved oral semaglutide maintenance doses are 7 mg and 14 mg2, and the approval 

was based on the comprehensive global clinical phase 3a development programme (the PIONEER 

programme). Although oral semaglutide provided clinically relevant benefits for subjects with type 

2 diabetes (T2D) at all disease stages in the PIONEER programme, approximately 20-40% of the 

subjects did not achieve the recommended level of glycaemic control (HbA1c <7%). Oral 

semaglutide dose levels higher than 14 mg may enable such subjects to achieve adequate glycaemic 

control. 

Dose-dependent effects of oral semaglutide at doses exceeding the currently maximum approved 

dose for the treatment of T2D (14 mg once daily), have been demonstrated in relation to glycaemic 

control and body weight (NN9924-3790). The 40 mg dose level reduced HbA1c by 1.9 %-points and 

body weight by 7 kg.  

To support the approval of higher dose levels of oral semaglutide in T2D, the present randomised 

controlled clinical trial is designed to compare the efficacy, safety and tolerability of oral 

semaglutide 14 mg, 25 mg and 50 mg in subjects with T2D.  

Objectives and endpoints 

Primary 

objective 

To confirm superiority of oral semaglutide 25 mg and 50 mg once daily versus oral 

semaglutide 14 mg once daily on HbA1c reduction in subjects with T2D on stable 

dose of 1-3 OADs. 

Secondary 

objectives 

To confirm superiority of oral semaglutide 25 mg and 50 mg once daily versus oral 

semaglutide 14 mg once daily on body weight reduction in subjects with T2D on a 

stable dose of 1-3 OADs. 

To compare the efficacy of oral semaglutide 25 mg and 50 mg once daily versus 

oral semaglutide 14 mg once daily on parameters related to glycaemic control in 

subjects with T2D on a stable dose of 1-3 OADs. 

To compare the efficacy of oral semaglutide 25 mg and 50 mg once daily versus 

oral semaglutide 14 mg once daily on parameters related to weight-related 

outcomes in subjects with T2D on a stable dose of 1-3 OADs. 

To compare the safety and tolerability of oral semaglutide 25 mg and 50 mg once 

daily versus oral semaglutide 14 mg once daily in subjects with T2D on stable 

dose of 1-3 OADs. 

Estimands 

For the primary and the confirmatory secondary objective, estimands of primary interest and 

additional estimands are defined. The estimands are used to address the trial objectives in terms of 

two different aspects of the treatment effect of oral semaglutide 14, 25 and 50 mg.  

The primary and secondary estimands address the primary questions of interest: What is the 

efficacy of oral semaglutide 25 and 50 mg versus oral semaglutide 14 mg on change from baseline 

to week 52 in HbA1c (primary objective) and body weight (confirmatory secondary objective) in 
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subjects with T2D on stable dose of 1-3 OADs regardless of treatment discontinuation, changes in 

dose and initiation of additional anti-diabetic medication. 

The additional estimands address additional questions of interest: What is the efficacy of oral 

semaglutide 25 and 50 mg versus oral semaglutide 14 mg on change from baseline to week 52 in 

HbA1c (primary objective) and body weight (confirmatory secondary objective) in subjects with 

T2D on stable dose of 1-3 OADs regardless of change in dose of trial treatment and if all subjects 

had remained on trial treatment without use of rescue medication.  

Similar estimands are defined for the other secondary efficacy objectives. 

Primary endpoint 

Endpoint title Timeframe Unit 

Change in glycated haemoglobin (HbA1c) From baseline (week 0) to week 52 %-point 

Secondary confirmatory endpoint 

Endpoint title Timeframe Unit 

Change in body weight  From baseline (week 0) to week 52 kg 

Supportive secondary endpoints 

Endpoint title Timeframe Unit 

Change in fasting plasma glucose (FPG) From baseline (week 0) to week 52  mmol/l 

Achievement of HbA1c <7% (Yes/No)  At week 52 Count of subjects 

Achievement of HbA1c ≤6.5% (Yes/No)  At week 52 Count of subjects 

Relative change in body weight  From baseline (week 0) to week 52 Percentage (%) 

Change in waist circumference From baseline (week 0) to week 52 cm 

Achievement of weight loss ≥5% (Yes/No) At week 52 Count of subjects 

Achievement of weight loss ≥10% (Yes/No)  At week 52 Count of subjects 

Adverse events From baseline (week 0) to follow-up visit 

(week 73) 

Count of events 

Overall design 

This is a 68-week, randomised, active-controlled, double-blinded, three-armed, multi-centre, 

multinational clinical trial comparing the efficacy, safety and tolerability of once-daily oral 

semaglutide 25 mg, 50 mg and 14 mg (the current maximum maintenance dose) in subjects with 

T2D, on stable doses of 1-3 oral anti-diabetic drugs (OADs) (metformin, sulfonylureas, SGLT2 

inhibitors, DPP-4 inhibitors). 

Subjects will be randomised to receive maintenance doses of either 14 mg, 25 mg or 50 mg oral 

semaglutide once daily. Randomisation will be stratified on baseline oral anti-diabetic medication 

and will include a total of 8 strata for combinations of sulfonylureas, SGLT2 inhibitors, and 

terminated DPP-4 inhibitors. Metformin is not included in the stratification. 

Key inclusion criteria 

 Male or female, age above or equal to 18 years at the time of signing informed consent. 

 Diagnosed with type 2 diabetes mellitus ≥ 180 days prior to the day of screening. 

 HbA1c of 8.0-10.5% (64−91 mmol/mol) (both inclusive). 
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 BMI ≥ 25 kg/m2. 

 Stable daily dose(s) for 90 days prior to the day of screening of: any of the following treatment 

regimens: 

- No more than 3 of the following oral anti-diabetic drugs and at least 1 marked with a *: 

o * Metformin (≥1500 mg or maximum tolerated or effective dose). 
o * Sulfonylureas (SU) (≥half of the maximum approved dose according to local label 

or maximum tolerated or effective dose). 

o * SGLT2 inhibitors (maximum tolerated dose). 

o DPP-4 inhibitors (maximally indicated dose as per local label). 

 Subjects, on treatment with stable dose of DPP-4 inhibitors at inclusion, must be willing to 

terminate DPP-4 inhibitor treatment at randomisation (with no wash-out).  

Key exclusion criteria 

 Treatment with any medication for the indication of diabetes or obesity other than stated in the 

inclusion criteria within the past 90 days prior to the day of screening. However, short term 

insulin treatment for a maximum of 14 days prior to the day of screening is allowed. 

 Renal impairment measured as estimated glomerular filtration rate (eGFR) value of <30 

mL/min/1.73 m2 according to Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) 

creatinine equation as defined by KDIGO 2012 classification. 

 Uncontrolled and potentially unstable diabetic retinopathy or maculopathy. Verified by a fundus 

examination performed within the past 90 days prior to screening or in the period between 

screening and randomisation. Pharmacological pupil-dilation is a requirement unless using a 

digital fundus photography camera specified for non-dilated examination. 

Number of subjects 

1620 subjects will be randomly assigned to trial treatment.  

Treatment groups and duration 

The planned total duration for each subject will be approximately 75 weeks. The trial includes a 

screening period of approximately two weeks followed by randomisation. Oral semaglutide will be 

dosed once daily starting with a dose escalation period of up to 16 weeks followed by a 

maintenance period of minimum 52 weeks. The duration of dose escalation period will depend on 

the maintenance dose to be reached, but the total dose escalation and maintenance period comprises 

68 weeks for all three treatment arms. All subjects will enter a 5-week follow-up period after the 

end-of-treatment visit. 

Tablets of oral semaglutide (3 mg, 7 mg, 14 mg, 25 mg, 50 mg) in dose packs and/or HDPE bottles 

will be provided by Novo Nordisk A/S. 

The trial products will not be available to subjects after the end of trial. 

Trial data monitoring committee: No 
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1.2 Flowchart 
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Visit   V1 V2 V3 V4 V5 P6 V7 P8 V9 V10 V11 V12 V13 V14 V15 V16 V17 

Timing of Visit   -2W 0W 4W 8W 12W 14W 16W 18W 20W 26W 32W 38W 44W 52W 60W 68W 73W 

Visit Window (Days)   ±7 ±0 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 +3 

  Informed Consent and Demography a 10.1.3  X                 

  Eligibility Criteria  5.1,5.2 X X                

  Randomisation    X                

  Discontinuation Criteria  7.1   X X X X X X X X X X X X X   

  Concomitant Medication  6.5 X X X X X X X X X X X X X X X X X 

  Medical History/Concomitant Illness  8.2 X                 

  Tobacco Use b   X                 

  Pregnancy Test c  8.3.5,10.4 X               X X 

  Height  8.2.1 X                 

  Body Weight  8.1.2 X X X X X  X  X X X X X X X X  

  Waist circumference  8.1.3  X        X    X  X  

  ECG 8.2.3  X        X      X  

  Adverse Event  8.3,10.3 X X X X X X X X X X X X X X X X X 

  Hypoglycaemic Episodes  10.6  X X X X X X X X X X X X X X X X 

  Laboratory Assessments 10.2 X X X X X  X  X X X X X X X X X 

  Attend Visit Fasting 5.3.1   X X  X  X   X    X  X  

  PK Sampling  8.5   X  X  X   X    X  X  

  Eye Examination 8.2.4 X             X  X  

  Physical Examination  8.2.1 X             X  X  

  Vital Signs  8.2.2 X X X X X  X  X X X X X X  X  

  Dispensing Visit 6.1, 6.3, 5.3.1  X X X X  X  X X X X X X X   
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Visit   V1 V2 V3 V4 V5 P6 V7 P8 V9 V10 V11 V12 V13 V14 V15 V16 V17 

Timing of Visit   -2W 0W 4W 8W 12W 14W 16W 18W 20W 26W 32W 38W 44W 52W 60W 68W 73W 

Visit Window (Days)   ±7 ±0 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 +3 

  Drug Accountability 6.4  X X X X  X  X X X X X X X X  

  IWRS Session   X X X X X  X  X X X X X X X X  

  Hand Out ID Card   X                 

  Hand Out and Instruct in Diary  8 X X X X X  X  X X X X X X X X  

  Hand Out and Instruct in BG-meter  10.6  X                

  Hand Out of Urine Kit d  10.2 X   X     X    X  X   

  Hand Out of Pregnancy Test 8.3.5, 10.4  X                

Footnotes: 

a: Demography consists of year of birth, sex, race and ethnicity (according to local regulation) 

b: Tobacco use is defined as smoking at least one cigarette or equivalent daily. 

c: For women of childbearing potential only. In addition to the planned assessment at screening, end of treatment and follow-up, urine dipstick pregnancy test should be performed at any 

time during the trial if a menstrual period is missed, or if pregnancy is suspected, or as required by local law. 

d: This urine kit can be handed out at an earlier visit for subjects who discontinue trial treatment prematurely and do not attend the V15 visit. 
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2 Introduction 
Semaglutide is a potent glucagon-like peptide-1 receptor agonist (GLP-1 RA) with a high degree of 

homology to human GLP-1. GLP-1 RAs are recommended for the treatment of patients with type 2 

diabetes (T2D) with inadequate glycaemic control and a need to minimize weight gain, promote 

weight loss or minimize hypoglycaemia.3 Guidelines have recently been updated to recommend 

GLP-1 RAs for patients with T2D and high cardiovascular (CV) risk, established cardiovascular 

disease (CVD), or chronic kidney disease (CKD).4 

Oral semaglutide (Rybelsus®) is the first peptide-based anti-diabetic therapy available for oral 

administration. Based on a comprehensive global clinical development programme (PIONEER), 

once-daily oral semaglutide at dose levels 3, 7 and 14 mg was recently approved as an adjunct to 

diet and exercise to improve glycaemic control in adults with T2D. 

In addition, semaglutide is approved as a subcutaneous (s.c.) formulation (Ozempic®, NN9535, 

based on the global clinical phase 3a programme SUSTAIN) for once-weekly administration for the 

treatment of T2D and reduction of CV risk in patients with T2D and established CV disease. 

2.1 Trial rationale 

The currently approved oral semaglutide maintenance doses are 7 mg and 14 mg2. Although oral 

semaglutide provided clinically relevant benefits for subjects with T2D at all disease stages, 

approximately 20-40% of the subjects in the PIONEER programme did not achieve the 

recommended level of glycaemic control (HbA1c <7%). Oral semaglutide dose levels higher than 

14 mg may enable such subjects to achieve adequate glycaemic control. 

Dose-dependent effects of oral semaglutide, at doses exceeding the currently maximum 

maintenance dose for the treatment of T2D, have been demonstrated in relation to glycaemic 

control and body weight (trial NN9924-3790). 

To support the approval of higher dose levels of oral semaglutide in T2D, the present randomised 

controlled clinical trial is designed to compare the efficacy, safety and tolerability of oral 

semaglutide 14 mg, 25 mg and 50 mg in subjects with T2D. See Section 4.3 for details on the 

justification of dose. 

2.2 Background 

The PIONEER programme was a comprehensive clinical programme and including 10 phase 

3a trials comprising 9,543 subjects with T2D, of whom 5,707 were exposed to oral semaglutide. 

The programme confirmed a favourable benefits/risk profile of oral semaglutide in a broad and 

representative population of subjects with T2D, ranging from treatment-naïve to insulin-requiring 

subjects, subjects with micro- and macrovascular disease and subjects with moderate renal 

impairment. Clinically relevant and sustained improvements in glycaemic control and reductions in 

body weight were demonstrated with the approved maintenance doses of oral semaglutide, and the 

safety and tolerability profiles of oral semaglutide were consistent with those of other GLP-1 RAs.5 

By week 26 in the PIONEER phase 3a programme, oral semaglutide 14 mg had reduced HbA1c by 

up to 1.4% and body weight by 4.4 kg and enabled around 60-80% of the subjects to achieve 

HbA1c <7%5. At week 52, the proportion of subjects who had achieved HbA1c <7% was similar to 
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that at week 26. Hence, 20-40% of subjects had not achieved the recommend glycaemic goal by 

week 26 or 52.  

Dose-dependent reductions in HbA1c and body weight with oral semaglutide at dose levels up to 

40 mg (i.e. around 3 times the currently approved maximum dose level) were demonstrated in the 

oral semaglutide dose-finding phase 2 trial (NN9924-3790). The 40 mg dose level reduced HbA1c 

by 1.9 %-points and body weight by 7 kg.  

The proportion of subjects with adverse events (AEs) and the number of AEs increased with 

increasing oral semaglutide dose in trial NN9924-3790. The proportion of subjects who 

discontinued treatment prematurely due to an AE was higher with oral semaglutide compared to 

placebo and appeared to increase with increasing dose of oral semaglutide. The AEs were mainly 

gastrointestinal (GI) AEs; however, most were transient and mild to moderate in severity. A low 

starting dose of oral semaglutide and slow dose escalation were associated with lower rates of 

GI AEs during dose escalation and hence lower treatment discontinuation – initiating treatment with 

a low dose of oral semaglutide had a greater effect on mitigating GI AEs than a slow dose 

escalation, which is why dose escalation at a starting dose of 3 mg was implemented in the 

PIONEER programme. The rate of SAEs was low across oral semaglutide groups, and no fatal 

events were reported in any treatment group in the NN9924-3790 trial. Thus, although the 

frequency of GI AEs also appeared to be dose dependent, all dose levels investigated in trial 

NN9924-3790 (including 40 mg) were found to be safe and well tolerated, and no unexpected safety 

concerns were identified.  

A comprehensive review of results from the nonclinical and clinical studies of oral semaglutide can 

be found in the current edition of the investigator’s brochure5, and any updates hereof. 

2.3 Benefit-risk assessment 

Main benefits and risks are described in the below sections. More detailed information about the 

known and expected benefits and risks and reasonably expected adverse events (AEs) of oral 

semaglutide may be found in the investigator’s brochure5, prescribing information2 or summary of 

product characteristics.6  

2.3.1 Risk assessment 

Potential risk of 

clinical 

significance 

Summary of data/rationale for risk Mitigation strategy 

Trial treatment (semaglutide) 

Gastrointestinal 

(GI) disorders 

Consistent with other GLP-1 RAs, the most 

frequent AEs with semaglutide are GI 

(nausea, vomiting and diarrhoea). In 

general, these reactions are mild or 

moderate in severity, of short duration, and 

dose dependent.   

 

In subjects treated with GLP-1 RAs, 

nausea, vomiting and diarrhoea may lead to 

significant dehydration. This should be 

considered when treating subjects with 

impaired renal function as it may cause a 

deterioration of renal function.  

Clinical trials have shown that a low starting 

dose and gradual dose escalation mitigate the 

risk of developing GI symptoms.  

 

Subjects with GI symptoms are recommended to 

drink plenty of fluids to avoid volume depletion. 
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Potential risk of 

clinical 

significance 

Summary of data/rationale for risk Mitigation strategy 

Trial treatment (semaglutide) 

Hypoglycaemia There is a low risk of hypoglycaemic 

episodes when semaglutide is used as 

monotherapy. Subjects treated with 

semaglutide in combination with 

sulfonylurea or insulin may have an 

increased risk of hypoglycaemia.  

The risk of hypoglycaemia can be lowered by 

reducing the dose of sulfonylurea or insulin 

when initiating treatment with semaglutide. 

 

Diabetic 

retinopathy 

complications  

A 2-year clinical trial with s.c. semaglutide 

(NN9535-3744) investigating 3,297 

subjects with T2D, high CV risk, long 

duration of diabetes and poorly controlled 

blood glucose. In this trial, adjudicated 

events of diabetic retinopathy 

complications occurred in more subjects 

treated with s.c. semaglutide (3.0%) 

compared to placebo (1.8%). This was 

observed in insulin-treated subjects with 

known diabetic retinopathy. The treatment 

difference appeared early and persisted 

throughout the trial. Systematic evaluation 

of diabetic retinopathy complication was 

only performed in the CV outcomes trial 

with s.c. semaglutide. In clinical trials with 

oral semaglutide of up to 18 months 

duration involving 6,352 subjects with 

T2D, adverse event related to diabetic 

retinopathy were reported in similar 

proportions in subjects treated with 

semaglutide (4.2%) and comparators 

(3.8%).  

Rapid improvement in glucose control has been 

associated with a temporary worsening of 

diabetic retinopathy, but other mechanisms 

cannot be excluded. Long-term glycaemic 

control decreases the risk of diabetic retinopathy. 

These subjects should be monitored closely and 

treated according to clinical guidelines.  

 

Subjects with uncontrolled and potentially 

unstable diabetic retinopathy or maculopathy 

will not be enrolled in this trial. 

Allergic reactions As with all protein-based pharmaceuticals, 

treatment with semaglutide may evoke 

allergic reactions, including serious allergic 

reactions such as angioedema and 

anaphylactic reactions.  

As a precaution, subjects with known or 

suspected hypersensitivity to semaglutide or 

related products will not be enrolled in this trial. 

In addition, subjects will be instructed to contact 

the site staff as soon as possible for further 

guidance if suspicion of a hypersensitivity 

reaction to the trial product occurs. 

Acute pancreatitis Acute pancreatitis has been observed with 

the use of GLP-1 RAs. In the completed 

phase 3 trials with s.c. semaglutide and oral 

semaglutide, both the event rate and the 

proportion of subjects experiencing 

confirmed pancreatitis were similar with 

semaglutide and comparator. Few events 

were confirmed; the events occurred 

throughout the trial periods and the overall 

rates were similar to the rates reported in 

background populations. 

Subjects should be informed of the characteristic 

symptoms of acute pancreatitis and if 

pancreatitis is suspected, semaglutide should be 

discontinued. If confirmed, semaglutide should 

not be restarted. 

Neoplasms 

(malignant and 

non-malignant) 

Patients with T2D, as well as patients with 

overweight or obesity, have an increased 

risk of certain types of cancer. There is no 

evidence from clinical trials that GLP-1-

based therapies increase the risk of 

neoplasms. However, in the s.c. 

semaglutide as well as oral semaglutide 

phase 3a trials, the proportion of subjects 

with neoplasms (malignant and non-

Subjects with presence or history of malignant 

neoplasm within 5 years prior to the day of 

screening will not be enrolled in this trial. Basal 

and squamous cell skin cancer and any 

carcinoma in-situ is allowed 
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Potential risk of 

clinical 

significance 

Summary of data/rationale for risk Mitigation strategy 

Trial treatment (semaglutide) 

malignant) were slightly higher with 

semaglutide than with comparator. The 

number of subjects exposed to s.c. 

semaglutide or oral semaglutide for a 

longer period is considered insufficient for 

a thorough assessment of the risk of 

neoplasms. 

Pancreatic cancer Patients with T2D have an increased risk of 

certain types of cancer such as pancreatic 

cancer. There is currently no support from 

non-clinical studies, clinical trials or post-

marketing data that GLP-1 based therapies 

increase the risk of pancreatic cancer. 

However, pancreatic cancer has been 

classified as a potential class risk for all 

marketed GLP-1 RAs by regulatory 

agencies. There is no indication of an 

increased relative risk in the semaglutide 

treatment groups vs. comparator, including 

placebo. The rates of EAC-confirmed 

events of pancreatic cancer were 

consistently low across trials. 

Subjects with presence or history of malignant 

neoplasm within 5 years prior to the day of 

screening will not be enrolled in this trial. 

Medullary thyroid 

cancer 

Thyroid C-cell tumours were seen in 

mouse and rat carcinogenicity studies after 

daily exposure to semaglutide for 2 years. 

The rodent C-cell tumours are caused by a 

non-genotoxic, specific GLP-1 receptor 

mediated mechanism to which rodents are 

particularly sensitive. No C-cell tumours 

were observed in monkeys after 52 weeks 

exposure up to 52-fold above the clinical 

plasma exposure at 14 mg/day. The GLP-1 

receptor is not expressed in the normal 

human thyroid, and therefore the clinical 

relevance of the findings is considered to 

be low. 

To mitigate this risk, subjects with a family or 

personal history of medullary thyroid carcinoma 

or multiple endocrine neoplasia type 2 (MEN2) 

are excluded from clinical trials with 

semaglutide. 

Risk of COVID-19 

infection in 

relation to trial 

treatment 

Available data does not suggest an 

increased risk of infection or a more severe 

progression of infection when treated with 

oral semaglutide.  

More detailed information about the known risks 

for oral semaglutide may be found in the 

investigator’s brochure5, Prescribing 

information7 or Summary of product 

characteristics.6 
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Potential risk of 

clinical 

significance 

Summary of data/rationale for risk Mitigation strategy 

Trial treatment (semaglutide) 

Trial procedures 

Risk of COVID-19 

infection in 

relation to 

participation in 

trial 

Subjects may be exposed to the risk of 

COVID-19 transmission and infection in 

relation to site visits if an outbreak is 

ongoing in the given country. 

The risk of COVID-19 transmission in relation 

to site visits is overall considered to be low, 

however this may vary between geographical 

area. To minimize the risk as much as possible, 

the following measures have been taken: 

 Cautious subject recruitment planning 

ensures controlled subject enrolment in 

countries where the COVID-19 

pandemic is evaluated to be sufficiently 

under control, and at sites where health 

care resources are evaluated to be 

adequate. 

 The number of physical on-site visits 

has been limited to the extent possible. 

Phone visits have to the extent possible 

replaced on-site visits. 

 On-site visits will be well-prepared and 

as short as possible. Physical contact 

between subjects and site staff will be 

limited to the extent possible, and 

protective measures will be 

implemented. 

 A COVID-19 mitigation plan has been 

developed for this trial which lists the 

additional actions to consider in case a 

site or country are locked down and 

subjects cannot attend on-site visits. 

Other 

Pregnancy and 

fertility 

Studies in animals have shown 

reproductive toxicity. There are limited 

data from the use of semaglutide in 

pregnant women. 

Semaglutide should not be used during 

pregnancy. Women of childbearing potential are 

required to use highly effective contraceptive 

methods when participating in this trial 

(Appendix 4 (Section 10.4), Table 10-3). If a 

subject wishes to become pregnant, or pregnancy 

occurs, semaglutide should be discontinued 

(please refer to Section 8.3.5 for further 

guidance). The effect of semaglutide on fertility 

in humans is unknown.  

2.3.2 Benefit assessment 

Oral semaglutide has demonstrated clinically relevant and dose-dependent improvements in 

glycaemic control and body weight reduction in subjects with T2D. Also, the reduction in HbA1c 

was consistently greater with higher baseline HbA1c.
8 Consequently, it is expected that oral 

semaglutide 25 mg and 50 mg will provide improved glycaemic and body weight control in subjects 

with T2D as compared to semaglutide 14 mg, the current maximum maintenance dose approved. 

All subjects will therefore be treated with a regimen expected to be more efficacious compared to 

the treatment they receive at trial entry. 
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In addition, it is expected that all subjects will benefit from participation through close contact with 

the trial site with close monitoring and treatment of T2D and a careful medical examination, all of 

which will most likely result in an intensified management of their diabetes. 

Investigators will ensure that subjects are treated according to recommended standard-of-care for 

T2D management. Safety and efficacy will be monitored regularly, and acceptable glycaemic 

control will be reinforced at all times during the trial. 

All subjects in this trial will receive trial product and auxiliary supplies free of charge. 

2.3.3 Overall benefit-risk conclusion 

Necessary precautions have been implemented in the design and planned conduct of the trial in 

order to minimise the risks and inconveniences of participation in the trial. The safety profile for 

semaglutide generated from the clinical and non-clinical development programme has not revealed 

any safety issues that would prohibit administration of oral semaglutide doses up to 50 mg once 

daily. The results of the phase 2 trial (NN9924-3790) indicate a dose-dependent reduction of HbA1c 

and body weight following treatment with oral semaglutide. 

It is therefore concluded that the potential benefits from the trial will outweigh the potential risks 

for the subjects. More detailed information about the known and expected benefits and risks and 

reasonably expected AEs of oral semaglutide may be found in the Investigator’s Brochure (IB)5 and 

any updates hereof. 
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3 Objectives and endpoints 

3.1 Primary and secondary objectives, and estimands 

Primary objective To confirm superiority of oral semaglutide 25 mg and 50 mg once 

daily versus oral semaglutide 14 mg once daily on HbA1c reduction in 

subjects with T2D on stable dose of 1-3 OADs. 

Secondary objectives To confirm superiority of oral semaglutide 25 mg and 50 mg once 

daily versus oral semaglutide 14 mg once daily on body weight 

reduction in subjects with T2D on a stable dose of 1-3 OADs. 

To compare the efficacy of oral semaglutide 25 mg and 50 mg once 

daily versus oral semaglutide 14 mg once daily on parameters related 

to glycaemic control in subjects with T2D on a stable dose of 1-3 

OADs. 

To compare the efficacy of oral semaglutide 25 mg and 50 mg once 

daily versus oral semaglutide 14 mg once daily on parameters related 

to weight-related outcomes in subjects with T2D on a stable dose of 1-

3 OADs. 

To compare the safety and tolerability of oral semaglutide 25 mg and 

50 mg once daily versus oral semaglutide 14 mg once daily in subjects 

with T2D on stable dose of 1-3 OADs. 

Estimands 

For the primary and the confirmatory secondary objective, estimands of primary interest and 

additional estimands are defined. The estimands are used to address the trial objectives in terms of 

two different aspects of the treatment effect of oral semaglutide 14, 25 and 50 mg. Three 

intercurrent events are considered: Premature trial treatment discontinuation (due to any reason), 

change in dose and initiation of additional anti-diabetic medication. Intercurrent events are events 

occurring after treatment initiation that affect the interpretation or the existence of the 

measurements associated with the questions of interest.  

The estimands for the primary objective are introduced below and the attributes of the estimands are 

summarised in Table 3-1. Additional details are available in Section 9.  

Similar estimands are applied to the objective related to superiority in change in body weight. 

The primary estimand addresses the main question of interest: What is the efficacy of oral 

semaglutide 25 and 50 mg versus oral semaglutide 14 mg on change from baseline to week 52 in 

HbA1c in subjects with T2D on stable dose of 1-3 OADs regardless of premature trial treatment 

discontinuation, changes in dose and initiation of additional anti-diabetic medication.  

For this estimand, the treatment policy strategy is applied for all intercurrent events (Section 9.3 and 

Table 9-3). Data collection will continue after an intercurrent event and the collected data will be 

included in analyses regardless of the occurrence of the event. 

CONFIDENTIAL



Protocol 

CONFIDENTIAL 

Date: 16 September 2022 Novo Nordisk 

Trial ID: NN9924-4635 Version: 7.0 

      Status: Final 

      Page: 19 of 93 
 

Results based on the primary estimand are expected to mirror the clinical practice scenario because 

the estimand considers both the efficacy and tolerability of oral semaglutide. In addition, a similar 

estimand is represented in the label for Rybelsus®. 

The additional estimand addresses an additional question of interest: What is the efficacy of oral 

semaglutide 25 and 50 mg versus oral semaglutide 14 mg on change from baseline to week 52 in 

HbA1c in subjects with T2D on stable dose of 1-3 OADs regardless of change in dose of trial 

treatment and if all subjects had remained on trial treatment without use of rescue medication.  

For this estimand, a hypothetical strategy is applied for two of the intercurrent events (premature 

trial treatment discontinuation and initiation of rescue medication). The treatment policy strategy is 

used to handle any changes in trial treatment dose level because this intercurrent event is part of the 

pre-specified treatment regimen.  

The additional estimand is considered relevant because it quantifies the achievable treatment effect 

without potentially confounding effects of any rescue medication. Further, results obtained with the 

additional estimand allows for comparison with results from the oral semaglutide phase 3a 

programme (PIONEER), which applied a similar additional estimand.  
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Table 3-1 Estimands 

Objective Estimand 

category 

Attributes 

Treatment condition Variable / 

endpoint 

Population of 

interest 

Intercurrent events and 

strategy 

Population-

level summary 

measure 

Primary objective: 

To confirm superiority of oral semaglutide 

25 mg and 50 mg once daily versus oral 

semaglutide 14 mg once daily on HbA1c 

reduction in subjects with T2D on stable 

dose of 1-3 OADs 

Primary  

 

The effect of high doses of oral semaglutide with 

or without additional anti-diabetic medication 

versus the effect of oral semaglutide 14 mg with or 

without additional anti-diabetic medication, both 

as add-on to stable dose of 1-3 OADs 

Change in 

HbA1c from 

baseline to 

week 52 

T2D subjects as 

defined by the 

protocol inclusion 

and exclusion criteria 

Treatment policy 

strategy for: 

 Premature trial 

treatment 

discontinuation 

 Dose change 

 Initiation of 

additional anti-

diabetic medication 

Difference in 

means 

Additional*  The effect of high doses of oral semaglutide 

without rescue medication versus the effect of oral 

semaglutide 14 mg without rescue medication, 

both as add-on to stable dose of 1-3 OADs 

Hypothetical strategy 

for: 

 Premature trial 

treatment 

discontinuation 

 Initiation of rescue 

medication 

Treatment policy 

strategy for: 

 Dose change 
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Objective Estimand 

category 

Attributes 

Treatment condition Variable / 

endpoint 

Population of 

interest 

Intercurrent events and 

strategy 

Population-

level summary 

measure 

Secondary objective: 

To confirm superiority of oral semaglutide 

25 mg and 50 mg once daily versus oral 

semaglutide 14 mg once daily on body 

weight reduction in subjects with T2D on 

stable dose of 1-3 OADs 

Secondary  The effect of high doses of oral semaglutide with 

or without additional anti-diabetic medication 

versus the effect of oral semaglutide 14 mg with or 

without additional anti-diabetic medication, both 

as add-on to stable dose of 1-3 OADs 

Change in body 

weight from 

baseline to 

week 52 

T2D subjects as 

defined by the 

protocol inclusion 

and exclusion criteria 

Treatment policy 

strategy for: 

 Premature trial 

treatment 

discontinuation 

 Dose change 

 Initiation of 

additional anti-

diabetic medication 

Difference in 

means 

Additional*  The effect of high doses of oral semaglutide 

without rescue medication versus the effect of oral 

semaglutide 14 mg without rescue medication, 

both as add-on to stable dose of 1-3 OADs 

Hypothetical strategy 

for: 

 Premature trial 

treatment 

discontinuation 

 Initiation of rescue 

medication 

Treatment policy 

strategy for: 

 Dose change 

* Not related to the confirmatory hypotheses  

Similar estimands are defined for the other efficacy objectives.
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3.2 Primary and secondary endpoints 

3.2.1 Primary endpoint 

Endpoint title Timeframe Unit 

Change in glycated haemoglobin (HbA1c) From baseline (week 0) to week 52 %-point 

3.2.2 Secondary endpoints 

3.2.2.1 Confirmatory secondary endpoints 

3.2.2.2 Supportive secondary endpoints 

Endpoint title Timeframe Unit 

Change in fasting plasma glucose (FPG) From baseline (week 0) to week 52 mmol/l 

Achievement of HbA1c <7% (Yes/No)  At week 52 Count of subjects 

Achievement of HbA1c ≤6.5% (Yes/No) At week 52 Count of subjects 

Relative change in body weight  From baseline (week 0) to week 52 Percentage (%) 

Change in waist circumference From baseline (week 0) to week 52 cm 

Achievement of weight loss ≥5% (Yes/No) At week 52 Count of subjects 

Achievement of weight loss ≥10% (Yes/No)  At week 52 Count of subjects 

Adverse events From baseline (week 0) to follow-up visit 

(week 73) 

Count of events 

Endpoint title Timeframe Unit 

Change in body weight  From baseline (week 0) to week 52 kg 
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4 Trial design 

4.1 Overall design 

This is a 68-week, randomised, active-controlled, double-blinded, three-armed, multi-centre, 

multinational clinical trial.  

Eligible subjects will be randomised in a 1:1:1 manner to receive either:  

 oral semaglutide 50 mg once daily 

 oral semaglutide 25 mg once daily 

 oral semaglutide 14 mg once daily 

Randomisation will be stratified by baseline anti-diabetic medication: ± SU, ±SGLT2 inhibitor, 

±terminated DPP-4 inhibitor. Consequently, randomisation will comprise 8 strata for combinations 

of SU, SGLT2 inhibitor, and terminated DPP-4 inhibitor. Metformin is not included in the 

stratification. A 30% cap on DPP-4 inhibitor users will be implemented to equalise the 

representation of baseline background anti-diabetic medication across the population. 

The trial comprises a 2-week screening period to assess the subject’s eligibility followed by a 
randomisation visit (V2) and a 68-week treatment period. The treatment period is divided into a 

dose escalation period of 8-16 weeks and a maintenance period of 52-60 weeks. After the end-of-

treatment visit (V16), all subjects will enter a follow-up period of 5 weeks, ended by a follow-up 

visit (V17), which corresponds to the end of the trial. The planned total trial duration for the 

individual subject is approximately 75 weeks (including screening). 

The trial design is illustrated in Figure 4-1 

 

Figure 4-1 Trial design 

4.2 Scientific rationale for trial design 

The trial has been designed as an active-controlled, double-blinded, parallel, three-armed trial to 

ensure a direct comparison of oral semaglutide 25 mg, 50 mg, and 14 mg. 

A randomised, double-blind trial design was chosen to minimise bias in the assessment of the 

efficacy and safety of oral semaglutide 25 and 50 mg. The formulation (shape and composition) of 

the tablets, used for the 25 mg and 50 mg dose levels, has been updated to improve bioavailability 
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as compared to the formulation of the tablets used for the 14 mg dose level. Consequently, the 

shape of the tablets will have a minor difference and will not be visually identical. However, the 

double-blind design is considered justified because: 1) identical primary and secondary packaging is 

used for all tablets in all treatment arms; 2) a third-party, who is only allowed to be involved in trial 

product handling will be responsible for drug accountability (see Section 6.3). Of note, a double-

dummy design was not considered feasible considering the dosing conditions for oral semaglutide.  

The planned treatment duration of the trial is 68 weeks, with an additional 5 weeks of follow-up to 

account for the exposure and long half-life of semaglutide. An evaluation of the efficacy-related 

parameters after a 52-week treatment period is considered appropriate and in line with regulatory 

guidance and with previous trials in T2D, including the PIONEER phase 3a trials. A total treatment 

duration of 68 weeks will ensure a robust safety and tolerability evaluation. 

Predictions based on PIONEER and SUSTAIN exposure-response modelling indicate stabilisation 

or minimal increase in the effect of semaglutide on HbA1c beyond 26 weeks of treatment. The 

exposure-response models indicate, however, additional weight benefit at week 52 compared to 

week 26 based on approximately 30 weeks on maintenance dose. The primary and confirmatory 

secondary endpoints are therefore defined after 52 weeks of treatment. 

Evaluation of the 20-40% of subjects failing to reach the glycaemic target of HbA1c <7% after 26 

weeks on oral semaglutide 14 mg in the PIONEER phase 3a programme suggests that the 

population likely to particularly benefit from a dose of oral semaglutide higher than 14 mg is 

characterised by high baseline HbA1c (>8%) and high baseline BMI (>25 kg/m2). Such patients with 

T2D in need of treatment intensification are very likely to receive a broader range of anti-diabetic 

medication at baseline; therefore, treatment with stable dose of 1-3 oral anti-diabetic drugs (OADs) 

at baseline is allowed (see Section 5.1).  

This population is considered to be clinically relevant, because it is likely to benefit both from the 

better glycaemic control and the additional body weight loss anticipated to be achievable with the 

higher doses of oral semaglutide. 

4.3 Justification for dose 

The oral semaglutide doses of 25 mg and 50 mg are chosen to ensure that the increments between 

the doses provide clinically meaningful differentiation between their effects on glycaemic control 

while displaying a satisfactory safety and tolerability profile.  

Relative to formulation used for the currently approved doses of Rybelsus®, the formulation for oral 

semaglutide 25 mg and 50 mg has been changed with regards to excipient composition. This change 

in formulation is based on results from trial NN9924-4427, as it is anticipated that the new 

formulation will lead to improved bioavailability relative to the formulation for the currently 

approved doses of Rybelsus®. In trial NN9924-4427, exposure of healthy male subjects to once 

daily dosing of the new formulation of oral semaglutide (5 days on 3 mg and 5 days on 7 mg) 

resulted in an increase in semaglutide exposure by approximately 25% compared to the formulation 

of the currently marketed doses of oral semaglutide (Rybelsus®). 

Using pharmacokinetic (PK) simulations and assuming dose-proportionality, 25 mg and 50 mg 

semaglutide are expected to result in Cavg of 36.5 (90% range:11.4-92.3) nmol/L and 72.9 (90% 
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range:22.8-184.7) nmol/L, respectively. The simulated oral semaglutide concentrations are based on 

a population PK model developed on a trial population matching subjects on 14 mg oral 

semaglutide from PIONEER 1, 2, 8 and 9 (trials NN9924-4233, 4223, 4280 and 4281).  

An exposure level higher than the one potentially reached with steady-state treatment of 25 mg oral 

semaglutide has already been tested in previous trials with oral and s.c. semaglutide. In the oral 

semaglutide phase 2 trial (NN9924-3790), subjects with T2D received up to 40 mg oral 

semaglutide. In this trial, the highest Cavg observed in the highest dose arm (40 mg) was 

185 nmol/L.  

The semaglutide exposure level potentially reached with steady-state treatment of 50 mg oral 

semaglutide (Cavg of 72.9 [90% range: 22.8-184.7] nmol/L) are similar to or may be higher than 

dose levels previously tested. Approximately 5% of subjects on 50 mg are likely to achieve an 

exposure level above the maximum exposure level observed with oral semaglutide in trial NN9924-

3790 (highest Cavg observed was 185 nmol/L) where subjects were treated with doses up to 40 mg. 

In addition, s.c. semaglutide 0.3 mg and 0.4 mg once daily (corresponding to a weekly dose of 2.1 

mg and 2.8 mg, respectively) have been dosed to subjects with T2D or obesity in trials NN9535-

4191 and NN9536-4153, respectively. In the obese population, the highest observed Cavg for s.c. 

semaglutide 0.4 mg was 128 nmol/L (trial 4153). No unexpected safety or tolerability findings were 

observed in either of the trials. 

Based on prior experience with oral semaglutide (NN9924-3790 and the PIONEER programme) 

and other GLP-1 RAs, low starting dose and gradual dose escalation of oral semaglutide is expected 

to mitigate the risk of developing GI symptoms. To increase GI tolerability, possible dose 

reductions and extensions of dose-escalation periods will be introduced based on clinical evaluation 

made by the investigator (see Section 6.6). 

4.4 End of trial definition 

A subject is considered to have completed the trial if he/she has completed all phases of the trial, 

including the follow-up visit (V17). 

The end of the trial is defined as the date of the last visit of the last subject in the trial globally. 

CONFIDENTIAL



Protocol 

CONFIDENTIAL 

Date: 16 September 2022 Novo Nordisk 

Trial ID: NN9924-4635 Version: 7.0 

      Status: Final 

      Page: 26 of 93 
 

5 Trial population 

Prospective approval of protocol deviations to recruitment and enrolment criteria, also known as 

protocol waivers or exemptions, is not permitted. 

5.1 Inclusion criteria 

Subjects are eligible to be included in the trial only if all of the following criteria apply: 

1. Informed consent obtained before any trial-related activities. Trial-related activities are any 

procedures that are carried out as part of the trial, including activities to determine suitability for 

the trial. 

2. Male or female, age above or equal to 18 years at the time of signing informed consent. 

3. Diagnosed with type 2 diabetes mellitus ≥ 180 days prior to the day of screening. 
4. HbA1c of 8.0-10.5% (64−91 mmol/mol) (both inclusive). 

5. BMI ≥ 25.0 kg/m2. 

6. Stable daily dose(s) for 90 days prior to the day of screening of: any of the following treatment 

regimens: 

- No more than 3 of the following oral anti-diabetic drugs and at least 1 marked with a *: 

o * Metformin (≥1500 mg or maximum tolerated or effective dose). 

o * Sulfonylureas (SU) (≥half of the maximum approved dose according to local label 
or maximum tolerated or effective dose). 

o * SGLT2 inhibitors (maximum tolerated dose). 

o DPP-4 inhibitors (maximally indicated dose as per local label). 

7. Subjects, on treatment with stable dose of DPP-4 inhibitors at inclusion, must be willing to 

terminate DPP-4 inhibitor treatment at randomisation (with no wash-out). 

Taiwan: for country-specific requirements, please see Appendix 8 (Section 10.8). 

5.2 Exclusion criteria  

Subjects are excluded from the trial if any of the following criteria apply: 

1. Treatment with any medication for the indication of diabetes or obesity other than stated in the 

inclusion criteria within the past 90 days prior to the day of screening. However, short-term 

insulin treatment for a maximum of 14 days prior to the day of screening is allowed. 

2. Anticipated initiation or change in concomitant medications (for more than 14 consecutive days) 

known to affect body weight or glucose metabolism (e.g. treatment with orlistat, thyroid 

hormones, or systemic corticosteroids). 

3. Renal impairment measured as estimated glomerular filtration rate (eGFR) value of 

<30 mL/min/1.73 m2 according to CKD-EPI creatinine equation as defined by KDIGO 2012 

classification. 

4. Uncontrolled and potentially unstable diabetic retinopathy or maculopathy. Verified by a fundus 

examination performed within the past 90 days prior to screening or in the period between 

screening and randomisation. Pharmacological pupil-dilation is a requirement unless using a 

digital fundus photography camera specified for non-dilated examination. 

5. History of major surgical procedures involving the stomach potentially affecting absorption of 

drugs and/or nutrients, as judged by the investigator. 

6. Personal or first-degree relative(s) history of multiple endocrine neoplasia type 2 or medullary 

thyroid carcinoma. 
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7. Presence or history of pancreatitis (acute or chronic). 

8. Myocardial infarction, stroke, hospitalization for unstable angina pectoris or transient ischaemic 

attack within 180 days prior to the day of screening. 

9. Presently classified as being in New York Heart Association (NYHA) Class IV. 

10. Planned coronary, carotid or peripheral artery revascularisation. 

11. Presence or history of malignant neoplasm within 5 years prior to the day of screening. Basal 

and squamous cell skin cancer and any carcinoma in-situ is allowed. 

12. Known or suspected hypersensitivity to trial products or related products. 

13. Previous participation in this trial. Participation is defined as signed informed consent. 

14. Female who is pregnant, breast-feeding or intends to become pregnant or is of child-bearing 

potential and not using a highly effective contraceptive method. 

15. Participation in any clinical trial of an approved or non-approved investigational medicinal 

product within 3 months before screening*. 

16. Other subject(s) from the same household participating in any oral semaglutide trial 

17. Any disorder, unwillingness or inability, which in the investigator’s opinion might jeopardise 
subject’s safety or compliance with the protocol. 

*Simultaneous participation in a trial with the primary objective of evaluating an approved or 

non-approved investigational medicinal product for prevention or treatment of COVID-19 disease 

or COVID-19 postinfectious conditions is allowed if the last dose of the investigational medicinal 

product has been received more than 30 days before screening. 

Croatia and Germany: for country-specific requirements, please see Appendix 8 (Section 10.8). 

5.3 Lifestyle considerations 

To ensure alignment regarding performance of assessments across subjects and trial sites, the below 

restrictions apply. 

5.3.1 Meals and dietary restrictions 

The trial product must: 

 be taken on an empty stomach in the morning at least 30 minutes before intake of food, liquids 

or other oral medicinal products. 

 waiting less than 30 minutes, or taking with food, beverages (other than water) or other oral 

medication will lessen the effect of oral semaglutide. 

 waiting more than 30 minutes might increase the absorption of oral semaglutide. 

 be taken with no more than a half a glass of water equivalent to 120 ml (4 ounces). 

 be swallowed whole. 

 not be split, crushed or chewed. 

Subjects must attend visits fasting according to the flowchart (Section 1.2). Fasting is defined as: 

 no food or liquid, except for water, for at least 6 hours prior to the visit. 

 no water 2 hours prior to the visit. 

Trial product and any medication which should be taken with or after a meal should be withheld on 

the day of the visit until blood samples have been obtained. 
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If the subject is not fasting as required, the subject must be called in for a new visit within the visit 

window to have the fasting procedures performed. 

5.4 Screen failures 

Screen failures are defined as subjects who consent to participate in the clinical trial but are not 

eligible for participation according to inclusion/exclusion criteria. A minimal set of screen failure 

information is required to ensure transparent reporting of screen failure subjects to meet 

requirements from regulatory authorities. Minimal information includes informed consent date, 

demography, screen failure details, eligibility criteria, completion of end-of-trial form and any 

serious adverse event (SAE). 

A screen failure session must be made in the interactive web response system (IWRS). 

Individuals who do not meet the criteria for participation in this trial may not be rescreened. If the 

subject has failed one of the inclusion criteria or fulfilled one of the exclusion criteria related to 

laboratory parameters, re-sampling is not allowed. However, in case of technical issues (e.g. 

haemolysed or lost), re-sampling is allowed for the affected parameters. 

5.5 Run-in criteria and randomisation criteria and dosing day criteria 

Not applicable for this trial. 
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6 Treatments 

6.1 Treatments administered 

Investigational medicinal products  

The investigational medicinal products (IMP, trial products) provided by Novo Nordisk are listed in 

Table 6-1. 

Table 6-1 Investigational medicinal products provided by Novo Nordisk 

Description Trial product (IMP) 

name 

Dosage form Route of 

administration 

Dosing instruction Packaging 1 

Semaglutide Semaglutide 3 mg Tablet Oral 1 tablet in the morning as 

described in Section 5.3.1 

Dose pack 

Semaglutide Semaglutide 7 mg Tablet Oral 1 tablet in the morning as 

described in Section 5.3.1 

Dose pack 

Semaglutide Semaglutide 14 mg Tablet Oral 1 tablet in the morning as 

described in Section 5.3.1 

Dose pack 

HDPE bottle  

Semaglutide Semaglutide C 25 mg Tablet Oral 1 tablet in the morning as 

described in Section 5.3.1 

HDPE bottle 

Semaglutide Semaglutide C 50 mg Tablet Oral 1 tablet in the morning as 

described in Section 5.3.1 

HDPE bottle  

1: A dose pack contains one blister card with 7 tablets. A high density polyurethane (HDPE) bottle contains 30 tablets. 

Directions for use  

The investigator must document that directions for use (DFU) are given to the subject orally at the 

first dispensing visit (as specified in the flowchart in Section 1.2). The investigator should remind 

subjects of dosing instructions (as described in Section 5.3.1) ongoing throughout the trial, as 

applicable. 

Participants must be instructed to take oral semaglutide at least 30 min before the first food, 

beverage or other oral medications of the day with no more than 120 mL or 4 ounces of plain water. 

Waiting less than 30 minutes, or taking food, beverages (other than plain water) or other oral 

medications will lessen the effect of oral semaglutide. Waiting more than 30 minutes to eat may 

increase the absorption of oral semaglutide. The tablet must be swallowed whole. The tablet must 

not be cut, crushed or chewed.  

Dose escalation 

Dose escalation of oral semaglutide should take place during the first 8-16 weeks after 

randomisation as illustrated in Table 6-2. All subjects should aim at reaching the randomised target 

dose of oral semaglutide once daily. 
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Table 6-2 Treatment overview 

  Dose escalation/maintenance Maintenance Follow-up 

Trial periods Screening Randomisation/ 

Treatment-

period 1 

Treatment- 

period 2 

Treatment- 

period 3 

Treatment- 

period 4 

Treatment- period 5 End of treatment 

Duration of each 

period 

2 weeks 4 weeks 4 weeks 4 weeks 4 weeks 52 weeks 5 weeks 

Treatment arm 

Oral semaglutide  

50 mg 

Screening Oral  

semaglutide 

3 mg 

Dose pack 

Oral 

semaglutide 

7 mg 

Dose pack 

Oral 

semaglutide 

14 mg 

Dose pack 

Oral 

semaglutide 

25 mg 

HDPE bottle 

Oral semaglutide 

50 mg 

HDPE bottle 

Follow-up 

Oral semaglutide  

25 mg 

Screening Oral  

semaglutide  

3 mg  

Dose pack 

Oral 

semaglutide 

7 mg 

Dose pack 

Oral 

semaglutide 

14 mg 

Dose pack 

Oral 

semaglutide 

25 mg 

HDPE bottle 

Oral semaglutide 

25 mg 

HDPE bottle 

Follow-up 

Oral semaglutide  

14 mg 

Screening Oral  

semaglutide  

3 mg 

Dose pack 

Oral 

semaglutide 

7 mg 

Dose pack 

Oral 

semaglutide 

14 mg 

Dose pack 

Oral 

semaglutide 

14 mg 

HDPE bottle 

Oral semaglutide 

14 mg 

HDPE bottle 

Follow-up 

HDPE = High density polyurethane. 

Missed doses 

If a dose is missed, the missed dose should be skipped, and the next dose should be taken the 

following day.  

If consecutive doses of trial treatment are missed, the subject should be encouraged to re-commence 

the treatment if considered safe as per the investigator’s discretion and if the subject does not meet 
any of the discontinuation criteria (Section 7.1). The trial treatment should be continued as early as 

the situation allows. If the subject has been off treatment for more than 10 consecutive days, the 

investigator should consult Novo Nordisk global medical experts for guidance regarding 

continuation of trial medication. 

Auxiliary supplies 

The following auxiliary supplies will be provided by Novo Nordisk: 

 Blood glucose (BG) meter and related auxiliaries 

Subjects will be instructed in how and when to use the BG meter and the instructions will be 

repeated during the trial as needed. 

Shipment of trial product to subject’s home 

For selected countries and if permitted by local regulations, the investigator may offer to send trial 

product and auxiliaries from the trial site or pharmacy to the subject’s home by courier service. 
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The process for sending trial product from the trial site or pharmacy to a subject’s home is 

described in the “Trial site/pharmacy instruction for shipment of trial product to patients’ homes” 
document. This document contains detailed instructions for preparing packaging and setting up the 

pick-up of trial product, handover of trial product from the trial site or pharmacy staff to the courier, 

required temperature monitoring of trial product, delivery to and receipt of trial product by the 

subject. The process for returning trial product to the trial site or pharmacy by courier is also 

described in this document. 

Investigators, trial site/pharmacy staff and subjects who will be involved in shipment of trial 

product to the subject’s home will be adequately trained in this process. 

Please note that the drug dispensing and accountability are handled by the third-party, as described 

in Section 4.2 and 6.3. 

6.2 Preparation/handling/storage/accountability 

Only subjects randomised to treatment may use trial product and only delegated site staff may 

supply trial product. 

 Each site will be supplied with sufficient trial products for the trial on an ongoing basis. Trial 

products will be distributed to the sites according to screening and randomisation. 

 The investigator or designee must confirm that appropriate temperature conditions have been 

maintained during transit for all trial products received, and that any discrepancies are reported 

and resolved before use of the trial products. 

 All trial products must be stored in a secure, controlled, and monitored (manual or automated) 

area in accordance with the labelled storage conditions with access limited to the investigator 

and delegated site staff. 

 The investigator must inform Novo Nordisk immediately if any trial product has been stored 

outside specified conditions. The trial product must not be dispensed to any subject before it has 

been evaluated and approved for further use by Novo Nordisk. Additional details regarding 

handling of temperature deviations can be found in the trial materials manual (TMM). 

 The investigator or designee is responsible for drug accountability and record maintenance (i.e. 

receipt, accountability and final disposition records). 

 The investigator or designee must instruct the subject in what to return at next visit. 

 Drug accountability must be performed in the IWRS by registering tablets as returned either un-

used or as lost. 

 Destruction of trial products can be performed on an ongoing basis and will be done according 

to local procedures after accountability is finalised by the site.  

Destruction of trial product must be documented in the IWRS. 

 All returned, un-used, expired or damaged trial products (for technical complaint samples, see 

Section 10.5) must be stored separately from non-allocated trial products. No temperature 

monitoring is required. 

 Non-allocated trial products including expired or damaged products must be accounted as 

unused, at the latest at closure of the site. 
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6.3 Measures to minimise bias: Randomisation and blinding 

All subjects will be centrally screened and randomised using an IWRS and assigned to the next 

available treatment according to randomisation schedule. Trial treatment will be dispensed/allocated 

at the trial visits summarised in the flowchart (Section 1.2). 

Subjects will be randomly assigned in a 1:1:1 ratio to receive trial treatment. 

At screening, each subject will be assigned a unique 6-digit subject number which will remain the 

same throughout the trial. Each site is assigned a 3-digit number and all subject numbers will start 

with the site number. 

Dose reduction to lower doses than 14 mg is not allowed (see Section 6.6). Consequently, the 

allowed dose reduction steps will not induce change of trial product packaging and therefore not 

compromise the double-blinded trial design. 

Investigators and site personnel are to remain blinded throughout the trial. Due to the minor 

differences in tablet shapes, the primary and secondary packaging are identical in all treatment arms 

to maintain the blinding (see Section 4.2). Further, a third-party will be responsible for drug 

accountability of all trial products and an unblinded monitor will be responsible for drug 

reconciliation (see Section 10.1.8.2). It will not be possible for the third-party or the unblinded 

monitor to see the actual treatment. The third-party will also be allowed to handle trial product 

arrival and temperature monitoring of trial product including handling of potential temperature 

deviations. The unblinded monitor will also be allowed to check documentation regarding potential 

temperature deviations. The unblinded monitor will also be allowed to check documentation 

regarding above tasks and be involved in trial product destruction according to local procedures. 

It is recommended that the third-party also is responsible for dispensing of all trial products, but in 

case site personnel and/or investigator needs to be responsible for dispensing of trial products, they 

are only allowed to handle trial product in its original packaging material (unbroken packaging). 

The third-party and the unblinded monitor will not be involved in any other trial procedures. 

The IWRS is used for blind-breaking. In case of an emergency, the investigator has the sole 

responsibility for determining if unblinding of a subjects’ treatment is warranted. Subject safety 
must always be the first consideration in making such a determination. 

If the investigator decides that unblinding is warranted, the investigator should make every effort to 

contact Novo Nordisk prior to unblinding a subjects’ treatment unless this could delay emergency 
treatment of the subject. If a subject’s treatment is unblinded, Novo Nordisk (Global Safety 
department) must be notified within 24 hours after breaking the blind. The date and reason that the 

blind was broken must be recorded in the source documentation.  

The person breaking the blind must print the "code break confirmation" notification generated by 

the IWRS, sign and date the document. If IWRS is not accessible at the time of blind break, the 

IWRS helpdesk should be contacted. Contact details are listed in Attachment I. Subject will 

continue on trial treatment after blind break. 
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6.4 Treatment compliance 

Drug treatment compliance 

Throughout the trial, the investigator will remind the subjects to follow the trial procedures and 

requirements to encourage subject compliance. Compliance is defined as taking between 

80%-120% of the dose as prescribed between visits.  

When subjects self-administer trial treatment at home, compliance with trial treatment will be 

assessed and the assessment documented in source documents at each visit where information is 

available. If any suspicion of non-compliance arises, the site must enter into a dialogue with the 

subject, re-emphasizing the importance of compliance and uncover barriers to compliance. This 

dialogue must be documented. Compliance will be assessed by cross checking the following 

sources and comparing these to the expected use:  

 Drug accountability information; counting returned trial product 

 Questioning of subjects about missed doses 

Treatment start and stop dates will be recorded in the electronic case report form (eCRF). 

6.5 Concomitant medication 

Any medication (including over-the-counter (OTC) or prescription medicines) other than the trial 

treatment that the subject is receiving at the time of the first visit or receives during the trial must be 

recorded along with: 

 Trade name or generic name 

 Indication 

 Dates of administration including start and stop dates 

 Dose (only to be recorded for anti-hyperglycaemic medication and levothyroxine) 

 Time of dosing (only to be recorded for levothyroxine) 

 Medication administered in relation to a clinical trial for COVID-19 prevention or treatment 

 Approved COVID-19 vaccine 

After signing the informed consent, subjects must continue their OADs (with the exception of 

DPP-4 inhibitors – see Section 4.1 and 5.1) at the same dose level and with the same dosing 

frequency throughout the entire treatment period unless safety concerns related to the use their 

OADs arise.  

To mitigate SU-induced hypoglycaemia, subjects treated with SU should, at the discretion of the 

investigator, reduce the SU dose at randomisation by approximately 50%. 

Apart from the initial dose reduction of SU, background medication dose should remain at the same 

dose level and with the same frequency during the entire treatment period unless glycaemic rescue 

treatment is needed (as described in Section 7.1.2) or safety concern related to the use of 

background medications arises. 

Investigators can switch OAD treatment within the same drug class, e.g. in case specific drugs 

become unavailable. 
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Changes in concomitant medication, including switch of OAD treatment within the same drug class, 

must be recorded at each visit. If a change is due to an AE, then this must be reported according to 

Section 8.3. 

Croatia and Germany: for country-specific requirements, please see Appendix 8 (Section 10.8). 

6.5.1 Rescue medication 

Glycaemic rescue medication, i.e. intensification of background OAD treatment and/or initiation of 

new anti-hyperglycaemic treatment, should be implemented at the discretion of the investigator in 

case of persistent hyperglycaemia. Please see Section 7.1.2. 

Rescue medication should be selected according to American Diabetes Association 

(ADA)/European Association for the Study of Diabetes (EASD) guideline4 (excluding GLP-1 RAs, 

DPP-4 inhibitors and amylin analogues).  

Subjects that are started on rescue medication should continue to follow the protocol-specified visit 

schedule and stay on randomised treatment unless the investigator judge that it jeopardises subject’s 
safety. 

Rescue medication should be documented in medical records and reported on the concomitant 

medication form in the electronic case report form (eCRF). 

Rescue medication will not be supplied by Novo Nordisk. 

6.6 Dose modification 

Subjects should be dose escalated as indicated in Table 6-2 and Figure 4-1. However, if treatment 

with oral semaglutide 25 mg and 50 mg are associated with unacceptable GI AEs (moderate to 

severe), dose reduction or extension of dose escalation intervals are allowed in treatment period 4 

and 5 (see Table 6-2) if the GI AEs are causally related to the trial treatment as judged by the 

investigator. This is to accommodate subject tolerability and safety. In these specific, expected rare 

cases dose adjustments are at the discretion of the investigator. It is recommended that the subject 

makes at least one attempt to re-escalate to the recommended target dose. 

Dose reduction to lower doses than 14 mg is not allowed.  

It is mandatory that the investigator consults Novo Nordisk in case of persistent deviations from the 

planned escalation regimen. 

6.7 Treatment after end of trial 

When discontinuing trial treatment, the subject should be transferred to a suitable marketed product 

at the discretion of the investigator. 

Considering the long half-life of semaglutide and to avoid over-exposure to GLP-1 RAs and 

interference with safety data collection, initiating GLP-1 RA or DPP-4 inhibitor should be avoided 

between the end-of-treatment visit (V16) and the follow-up visit (V17). 

CONFIDENTIAL



Protocol 

CONFIDENTIAL 

Date: 16 September 2022 Novo Nordisk 

Trial ID: NN9924-4635 Version: 7.0 

      Status: Final 

      Page: 35 of 93 
 

7 Discontinuation of trial treatment and subject 
discontinuation/withdrawal 

Treatment of a subject may be discontinued at any time during the trial at the discretion of the 

investigator for safety, behavioural, compliance or administrative reasons. 

Efforts must be made to have subjects attend and complete all scheduled visit procedures. Only 

subjects who withdraw consent will be considered as withdrawn from the trial. Subjects must be 

educated about the continued scientific importance of their data, even if they discontinue trial 

treatment. 

7.1 Discontinuation of trial treatment 

Discontinuation of treatment can be decided by both the investigator and the subject. 

Subjects who discontinue trial treatment should continue with the scheduled visits and assessments 

to ensure continued counselling and data collection. 

The trial treatment must be discontinued, if any of the following applies for the subject: 

1. Safety concern as judged by the investigator 

2. Confirmation of acute pancreatitis 

3. Pregnancy 

4. Intention of becoming pregnant 

5. Simultaneous use of an approved or non-approved investigational medicinal product in another 

clinical trial* 

*Simultaneous participation in a trial with the primary objective of evaluating an approved or 

non-approved investigational medicinal product for prevention or treatment of COVID-19 disease 

or COVID-19 postinfectious conditions is allowed at the investigator discretion without 

discontinuing trial product. 

The subjects should continue with the remaining scheduled visits and assessments until the time of 

the originally scheduled end-of-treatment visit (V16) and follow-up visit (V17). 

All efforts should be made to have the subject attend at least visit V10, V14, the end-of-treatment 

visit (V16) and the follow-up visit (V17). If the subject does not wish to attend the scheduled clinic 

visits, efforts should be made to have the remaining visits converted to phone contacts. If a subject 

is unwilling to attend any of the remaining visits, information about the attempts to follow up with 

the subject must be documented in the subject’s medical record. 

The primary reason for discontinuation of trial treatment must be specified in the end-of-treatment 

form in the eCRF, and final drug accountability must be performed. A treatment discontinuation 

session must be made in the IWRS. 

Croatia and Germany: for country-specific requirements, please see Appendix 8 (Section 10.8). 
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7.1.1 Temporary discontinuation of trial treatment 

If a subject has discontinued trial treatment due to temporary safety concern not related to trial 

product and treatment with trial product is allowed to be resumed, the guide for missed doses 

(Section 6.1) should be followed. In such cases a treatment discontinuation session should not be 

made in the IWRS. 

In case of suspicion of acute pancreatitis, the trial treatment should promptly be interrupted 

(treatment discontinuation session should not be made in IWRS before diagnosis of acute 

pancreatitis is confirmed). Appropriate actions should be initiated, including local measurement of 

amylase and lipase (see Appendix 3 (Section 10.3) for reporting). 

If acute pancreatitis is confirmed, treatment with trial product should not be restarted, and a 

treatment discontinuation session should be made in IWRS. If the Atlanta criteria9 are not fulfilled 

and thus, the suspicion of acute pancreatitis is not confirmed, treatment with trial product may be 

resumed. 

7.1.2 Rescue criteria 

Subjects with persistent and unacceptable hyperglycaemia should be offered treatment 

intensification. To allow time for dose escalation to maximum dose and to observe the expected 

effect of treatment on glycaemic parameters, rescue criteria will be applied at week 26 and onwards. 

If the HbA1c exceeds the value described below, and no unexpected discrepancies are found in the 

trend of the subjects previous HbA1c values, then the subject should be offered treatment 

intensification (rescue medication) at the discretion of the investigator and in accordance with the 

ADA/EASD guidelines10 (excluding GLP-1 RAs, DPP-4 inhibitors and amylin analogues). 

Rescue medication should be offered from week 26 (V10) to week 68 (V16) to: 

 subjects with persistent poor glycaemic control, as expressed by a stable HbA1c value above 

8.5% (69 mmol/mol) and considered unacceptably high according to investigator’s 
assessment. 

Refer to Section 6.5.1 for description of rescue medication. 

7.2 Subject discontinuation/withdrawal from the trial 

A subject may withdraw consent at any time at his/her own request. 

If a subject withdraws consent, the investigator must make every effort to collect AEs from last visit 

to withdrawal.  

Final drug accountability must be performed even if the subject is not able to come to the site. A 

treatment discontinuation session must be made in the IWRS. 

If the subject withdraws consent, Novo Nordisk may retain and continue to use any data collected 

before such a withdrawal of consent. 

If a subject withdraws from the trial, he/she may request destruction of any samples taken and not 

tested, and the investigator must document this in the medical record. 
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Although a subject is not obliged to give his/her reason(s) for withdrawing, the investigator must 

make a reasonable effort to ascertain the reason(s), while fully respecting the subject's rights. Where 

the reasons are obtained, the primary reason for withdrawal must be specified in the end of trial 

form in the CRF. 

7.2.1 Replacement of subjects 

Subjects who discontinue trial treatment or withdraw from trial will not be replaced. 

7.3 Lost to follow-up 

A subject will be considered lost to follow-up if he or she repeatedly fails to return for scheduled 

visits and is unable to be contacted by the site. 

The following actions must be taken if a subject fails to return to the site for a required visit: 

 The site must attempt to contact the subject and reschedule the missed visit as soon as possible 

and counsel the subject on the importance of maintaining the assigned visit schedule and 

ascertain whether or not the subject wishes to and/or should continue in the trial. 

 Before a subject is deemed lost to follow-up, the investigator or designee must make every 

effort to regain contact with the subject (where possible, at least three telephone calls and, if 

necessary, a certified letter to the subject's last known mailing address or local equivalent 

methods). These contact attempts should be documented in the subject's source document. 

 Should the subject continue to be unreachable, he/she will be considered to have withdrawn 

from the trial with a primary reason of `lost to follow-up'. 
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8 Trial assessments and procedures 

 The following sections describe the assessments and procedures, while their timing is 

summarised in the flowchart (Section 1.2) and in Appendix 2 (Section 10.2). 

 Informed consent must be obtained before any trial related activity, see Section 10.1.3. 

 All screening evaluations must be completed and reviewed to confirm that potential subjects 

meet all inclusion criteria and none of the exclusion criteria. 

 The investigator will maintain a screening log to record details of all subjects screened and to 

confirm eligibility or record reason for screen failure, as applicable. 

 At screening, subjects will be provided with a card stating that they are participating in a trial 

and giving contact details of relevant site staff that can be contacted in case of emergency.  

 Adherence to the trial design requirements, including those specified in the flowchart, is 

essential and required for trial conduct.  

 The investigator must ensure to keep regular contact with each subject throughout the entire 

trial, and always have updated contact information. Even if a visit is missed and it is not 

possible to reschedule, every effort must be made to have all subjects followed for the primary 

endpoint and AEs. 

 It is the responsibility of the investigator to schedule the visits and contacts as per the protocol 

flowchart (Section 1.2) and to ensure they take place. See Section 6.4 for treatment compliance. 

 Suggested order of assessments: 

 electrocardiogram (ECG) and vital signs 

 blood samples 

 other assessments 

 Diaries will include the following in relation to the visit they support: 

 Reminders: 

o to attend visit fasting (see flowchart in Section 1.2) 

o to collect first morning urine on day prior to visit and on the day of the visit (see 

Table 10-1) 

o to return trial product at next site visit 

o to return diary at next site visit 

 Instruction on how to use the diary 

 Information to be collected: 

o date of first dose of trial product 

o date and time of last dose prior to PK visit 

o hypoglycaemic events (according to Appendix 6 in Section 10.6) 

o health issues 

 Review of diaries, ECG and laboratory reports must be documented either on the documents or 

in the subject's source documents. If clarification of entries or discrepancies in the diary is 

needed, the subject must be questioned, and a conclusion made in the subject's source 

documents. Care must be taken not to bias the subject. 

 Repeat samples may be taken for technical issues and unscheduled samples or assessments may 

be taken for safety reasons. Please refer to Appendix 2 (Section 10.2) for further details on 

laboratory samples. 

 Source data of clinical assessments performed and recorded in the CRF must be available and 

will usually be the subject’s medical records. Additional recordings to be considered source data 

CONFIDENTIAL



Protocol 

CONFIDENTIAL 

Date: 16 September 2022 Novo Nordisk 

Trial ID: NN9924-4635 Version: 7.0 

      Status: Final 

      Page: 39 of 93 
 

include but are not limited to laboratory reports, ECG, diary recordings and clinical outcome 

assessments. Ensure to transcribe the following into the CRF: 

o All information from the diary 

o Evaluations of ECGs 

8.1 Efficacy assessments  

Planned time points for all efficacy assessments are provided in the flowchart (Section 1.2) and in 

Appendix 2 (Section 10.2). 

8.1.1 Clinical efficacy laboratory assessments 

All protocol-required laboratory assessments, as defined in Appendix 2 (Section 10.2), must be 

conducted in accordance with the flowchart and the laboratory manual. 

8.1.2 Body weight 

Body weight will be measured and recorded as specified in the flowchart (Section 1.2).  

Body weight should be measured without shoes and only wearing light clothing and recorded in the 

eCRF in kilogram [kg] or pound [lb] with a precision of 1/10 unit (e.g. 62.2 / 137.2 lb). BMI will be 

calculated in the eCRF. 

8.1.3 Waist circumference 

Waist circumference will be measured and recorded as specified in the flowchart (Section 1.2). 

Waist circumference is defined as the minimal abdominal circumference located midway between 

the lower rib margin and the iliac crest and will be measured using a non-stretchable measuring 

tape. The measurement of waist circumference should be performed and recorded in the eCRF to 

the nearest ½ cm or ¼inch. The waist circumference should be measured in a standing position with 

an empty bladder and wearing light clothing with accessible waist. The subject should be standing 

with arms down their side and feet together. The measuring tape should touch the skin but not 

compress soft tissue. The subject should be asked to breathe normally, and the measurement should 

be taken when the subject is breathing out gently. 

8.2 Safety assessments  

Planned time points for all safety assessments are provided in the flowchart (Section 1.2).  

A concomitant illness is any illness that is already present at the time point from which AEs are 

collected or found as a result of a screening procedure or other trial procedures performed before 

exposure to trial product.  

Medical history is a medical event that the subject experienced prior to the time point from which 

AEs are collected. 

Only relevant and significant medical history including COVID-19 as judged by the investigator 

should be recorded in the eCRF at the screening visit. Findings of specific medical history (diabetes 
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history, comorbidities and history of cardiovascular disease) should de described in designated 

forms. 

In case of an abnormal and clinically significant finding fulfilling the definition of a concomitant 

illness or medical history, the investigator must record the finding on the Medical History/ 

Concomitant Illness form in the eCRF. 

Any new finding fulfilling the AE definition (see Appendix 3 (Section 10.3)) during the trial and 

any clinically significant worsening from baseline must be reported as an AE (see Section 8.3). 

8.2.1 Physical examinations 

 A physical examination will include assessments of the following: General appearance, thyroid 

gland, cardiovascular system, respiratory system, gastrointestinal system incl. mouth, central 

and peripheral nervous system, and musculoskeletal system. 

 Investigators should pay special attention to clinical signs related to previous serious illnesses. 

 Height will be measured and recorded as specified in the flowchart (Section 1.2). 

 Height should be measured without shoes in centimetres or inches and recorded to nearest ½ cm 

or ¼ inch. 

8.2.2 Vital signs 

 Pulse rate as well as systolic and diastolic blood pressure will be assessed as specified in the 

flowchart (Section 1.2). 

 Blood pressure and pulse rate measurements should be preceded by at least 5 minutes of rest for 

the subject in a quiet setting without distractions (e.g. no use of television, cell phones). 

 Blood pressure and pulse rate measurements will be assessed sitting with a completely 

automated device. Manual techniques must be used only if an automated device is not available. 

 Blood pressure will consist of 3 systolic and diastolic blood pressure measurements with 

intervals of at least 1-2 minutes. An additional fourth blood pressure measurement must be 

performed if the first two readings on systolic or diastolic blood pressure differ by >10 mmHg.  

Only the last 2 systolic and last 2 diastolic blood pressure readings must be recorded in the 

eCRF. The eCRF will then calculate the mean for systolic and diastolic blood pressure. 

 Pulse rate will be measured in connection to the blood pressure measurements. Record the pulse 

rate for the last 2 blood pressure measurements in the eCRF. The pulse rate is to be recorded as 

the mean of the last 2 measurements. 

8.2.3 Electrocardiograms 

12-lead ECG will be obtained as outlined in the flowchart (Section 1.2) using an ECG machine that 

automatically calculates the heart rate and measures PR, QRS, QT and QTc intervals.  

The ECGs will be collected for central storage for potential future assessment. This is to have the 

possibility to go back and evaluate previous ECG data in case of unforeseen or abnormal 

observations that could indicate safety findings or for future scientific purposes related to 

semaglutide, T2D, CV outcome or related diseases.  

Local review for clinically significant abnormal findings must be performed by the investigator. 

ECG must be performed according to the manual from the supplier. 
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8.2.4 Eye examination 

Subjects with uncontrolled and potentially unstable diabetic retinopathy or maculopathy are not 

eligible as this indicates retinopathy that has recently progressed to a level that requires intervention 

or is approaching intervention but has yet to be brought under control. 

Results of an eye examination performed by an ophthalmologist or another suitably qualified health 

care provider (e.g. optometrist) must be available and evaluated by the investigator before 

randomisation to assess eligibility. The eye examination should be performed as a fundus 

photography (e.g. 2-field 60 degree or better, colour or red-free) or by slit-lamp biomicroscopy 

examination (e.g. using a pre-corneal or corneal contact lens examination). Pharmacological 

pupil-dilation is a requirement unless using a digital fundus photography camera specified for 

non-dilated examination. 

If the subject had such an eye examination performed within 90 days prior to screening, the 

investigator may base his/her evaluation upon the results of that examination. The examination must 

be repeated before randomisation if the subject has experienced worsening of visual function since 

the last examination. If the applicable eye examination was performed before the subject signed the 

informed consent form, it must be documented that the reason for performing the examination was 

not related to this trial. 

After randomisation, an eye examination performed according to the above must be completed as 

per the flowchart (Section 1.2). An eye examination performed within 2 weeks prior to the 

applicable visits is acceptable, provided that no clinical symptoms suggestive of eye disease have 

occurred in the meantime in case of which a new examination must be completed. The investigator 

should indicate the outcome of each eye examination in the CRF. 

The fundus photography or slit-lamp biomicroscopy examination should be used for evaluation of 

retinopathy or maculopathy. Additional examinations (e.g., optical coherence tomography and/or 

best corrected visual acuity) can be performed as a supplement for further evaluation. However, in 

this trial, additional eye examinations including the optical coherence tomography and/or best 

corrected visual acuity, cannot replace the fundus photography or slit-lamp biomicroscopy 

examination. 

Relevant findings prior to randomisation must be recorded as concomitant illness/medical history. 

Relevant findings occurring after randomisation should be reported as an AE (please refer to 

Section 8.3). 

Germany and United States of America: for country-specific requirements, please see Appendix 8 

(Section 10.8). 

8.2.5 Clinical safety laboratory assessments 

All protocol-required laboratory assessments, as defined in Appendix 2 (Section 10.2), must be 

conducted in accordance with the laboratory manual and the protocol flowchart. 
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8.3 Adverse events and serious adverse events 

The investigator is responsible for detecting, documenting, recording and following up on events* 

that meet the definition of an AE or SAE. 

*including AEs of COVID-19, irrespective of seriousness. Note: Suspected COVID-19 should be 

reported if the clinical presentation is suggestive of COVID-19, even in the absence of a COVID-19 

test or without a positive COVID-19 test result. In the absence of clinical symptoms, a positive 

COVID-19 test (antigen or antibody) should be reported, if available. 

The definition of AEs and SAEs can be found in Appendix 3 (Section 10.3), along with a 

description of AEs requiring additional data collection. 

Some AEs require additional data collection on a specific event form. This always includes 

medication error, misuse and abuse of IMP. The relevant event(s) are listed below in Table 8-1. 

Table 8-1 AEs requiring additional data collection (serious and non-serious AEs) 

Event type  

Diabetic retinopathy 

Gallbladder disease 

Hepatic Event 

Neoplasm 

Acute pancreatitis 

Acute kidney injury 

Medication error, misuse and abuse 

A detailed description of the events mentioned in the above table can be found in Appendix 3 

(Section 10.3). 

Hypoglycaemic episodes 

Hypoglycaemic episodes require additional data collection on a hypoglycaemic episode form. As 

opposed to AEs requiring additional data collection (Table 8-1), non-serious hypoglycaemic 

episodes do not require an AE form to be filled in. If the hypoglycaemic episode fulfils the criteria 

for an SAE, then, in addition to the hypoglycaemic episodes form, an AE form and a safety 

information form must be filled in, please refer to Appendix 3 (Section 10.3). For more information 

on hypoglycaemic episodes, please refer to Appendix 6 (Section 10.6). 

8.3.1 Time period and frequency for collecting AE and SAE information 

All AEs and SAEs must be collected from the screening visit and until the follow-up visit (V17) at 

the time points specified in the flowchart (Section 1.1).  

Medical occurrences that take place or have onset prior to the time point from which AEs are 

collected will be recorded as concomitant illness/medical history. AE and SAE reporting timelines 

can be found in Appendix 3 (Section 10.3). All SAEs must be recorded and reported to Novo 

Nordisk or designee within 24 hours, and the investigator must submit any updated SAE data to 

Novo Nordisk or designee within 24 hours of it being available. 
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Investigators are not obligated to actively seek for AE or SAE in former trial subjects. However, if 

the investigator learns of any SAE, including a death, at any time after a subject has been 

discontinued from/completed the trial, and the investigator considers the event to be 

possibly/probably related to the trial product or related to trial participation, the investigator must 

promptly notify Novo Nordisk. 

8.3.2 Method of detecting AEs and SAEs 

The method of recording, evaluating, and assessing causality of AE and SAE and the procedures for 

completing and transmitting SAE reports are provided in Appendix 3 (Section 10.3). 

Care should be taken not to introduce bias when detecting AEs and/or SAEs. Open-ended and non-

leading verbal questioning of the subject is the preferred method to inquire about events. 

8.3.3 Follow-up of AEs and SAEs 

After the initial AE/SAE report, the investigator is required to proactively follow each subject at 

subsequent visits/contacts. All SAEs should be followed until final outcome of the event or the 

subject is lost to follow-up as described in Section 7.3. Further information on follow-up and final 

outcome of events is given in Appendix 3 (Section 10.3).  

8.3.4 Regulatory reporting requirements for SAEs 

Prompt notification by the investigator to Novo Nordisk or designee of a SAE is essential so that 

legal obligations and ethical responsibilities towards the safety of subjects and the safety of a trial 

product under clinical investigation are met.  

Novo Nordisk has a legal responsibility to notify both the local regulatory authority and other 

regulatory agencies about the safety of a trial product under clinical investigation. Novo Nordisk 

will comply with country-specific regulatory requirements relating to safety reporting to the 

regulatory authority, Institutional Review Board (IRB)/ Independent Ethics Committee (IEC), and 

investigators. This also includes suspected unexpected serious adverse reactions (SUSAR). 

An investigator who receives an investigator safety report describing a SAE or other specific safety 

information (e.g. summary or listing of SAEs) from Novo Nordisk will review and then file it along 

with the investigator's brochure and will notify the IRB/IEC, if appropriate according to local 

requirements. 

8.3.5 Pregnancy 

Details of pregnancies in female subjects will be collected after first exposure to trial product and 

until pregnancy outcome. 

If a female subject becomes pregnant, the investigator should inform Novo Nordisk within 14 

calendar days of learning of the pregnancy and should follow the procedures outlined in Appendix 4  

(Section 10.4). 

8.3.6 Cardiovascular and death events 

Cardiovascular and death events will be handled and reported according to Section 8.3. 
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8.3.7 Technical complaints 

Technical complaints will be collected for all products listed on the technical complaint form. 

Instructions for reporting technical complaints can be found in Appendix 5 (Section 10.5). 

In order for Novo Nordisk to perform a complete investigation of reported SAEs, Novo Nordisk 

might ask the investigator to complete a technical complaint form.  

8.4 Treatment of overdose 

There are no specific antidotes to semaglutide. Effects of overdose with semaglutide may be 

associated with GI disorders. 

In the event of an overdose, the investigator should closely monitor the subject for overdose-related 

AE/SAE and laboratory abnormalities, and appropriate supportive treatment should be initiated 

according to the subjects’ clinical signs and symptoms. A prolonged period of observation and 
treatment for these symptoms may be necessary, taking into account the long half-life of oral 

semaglutide of approximately one week. 

Accidental overdose must be reported as a medication error. Intentional overdose must be reported 

as misuse and abuse, please refer to Section 8.3 and Appendix 3 (Section 10.3) for further details. 

For more information on overdose, also consult the current version of the oral semaglutide 

investigator's brochure. 

8.5 Pharmacokinetics 

 Single blood samples for measuring plasma concentration of semaglutide will be drawn on 

visits specified in the flowchart (Section 1.2) and in Appendix 2 (Section 10.2). 

 Subject must be instructed to withhold their trial treatment in the morning of the clinic visit until 

blood sampling has been performed. 

 The exact timing (date and time) of obtaining the pharmacokinetic (PK) sample must be 

recorded on the laboratory form. 

 The exact timing (data and time) of last oral semaglutide dose must be recorded in the eCRF in 

relation to the PK sample 

 The purpose of measuring plasma semaglutide levels is to conduct exposure-response, to 

evaluate the dose response and the adherence to the treatment. 

 Blood samples for PK assessments must be collected, handled and shipped according to the 

description in the laboratory manual supplied by the central laboratory. The bioanalysis of 

semaglutide PK will be performed by a special laboratory. Semaglutide PK samples will be 

stored at the special laboratory responsible for PK until final Clinical Trial Report (CTR) in case 

Novo Nordisk requests further analysis of the PK samples. Details of the bioanalysis will be 

outlined in a bioanalytical study plan issued by the special laboratory. Bioanalysis of plasma 

samples for semaglutide will be carried out using a validated LC-MS/MS assay. 

8.6 Pharmacodynamics 

Not applicable for this trial. 
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8.7 Genetics 

Not applicable for this trial. 

8.8 Biomarkers 

Not applicable for this trial. 

8.9 Immunogenicity assessments 

Anti-semaglutide antibodies 

Blood samples for measurements of binding antibodies against semaglutide will be collected at pre-

specified time points according to Appendix 2 (see Section 10.2) and must be completed pre-dose at 

V2. Blood samples will be collected, but anti-semaglutide antibodies will only be analysed by Novo 

Nordisk or a special lab appointed by Novo Nordisk if deemed necessary for clarification of 

unexpected drug exposure or other safety issues that may be related to antibody formation. If anti-

semaglutide binding antibodies are measured, data as well as assay method description will be 

reported outside the CTR for this trial.  

Procedures for sampling, handling, storage, labelling and shipment of samples must be performed in 

accordance with the laboratory manual. 

Residual antibody samples will be retained (please refer to Appendix 7, Section 10.7). 

8.10 Health economics 

Not applicable for this trial. 
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9 Statistical considerations  

9.1 Statistical hypotheses 

Four confirmatory hypotheses will be evaluated based on the primary and secondary estimand. For 

the primary endpoint, change in HbA1c from baseline to week 52, the following confirmatory one-

sided hypothesis of superiority will be tested for both oral semaglutide 50 mg and 25 mg versus oral 

semaglutide 14 mg. Let the mean treatment difference (higher dose of oral semaglutide - oral 

semaglutide 14 mg) be defined as μ. The null (H0) and alternative (HA) hypotheses to be tested are: 

H0: μ ≥ 0 %-point against HA: μ < 0 %-point 

For the confirmatory secondary endpoint, change in body weight from baseline to week 52, the 

following confirmatory one-sided hypothesis of superiority will be tested for both oral semaglutide 

50 mg and 25 mg versus oral semaglutide 14 mg: 

H0: μ ≥ 0 kg against HA: μ < 0 kg 

Operationally, the hypotheses will be evaluated by two-sided tests. 

Multiplicity adjustment 

Adjustment for multiplicity associated with the testing of the four confirmatory hypotheses will be 

done using the weighted Bonferroni-based closed testing procedure described in Bretz et al.11 and 

outlined in Figure 9-1. The type I error will be preserved in the strong sense at a nominal two-sided 

5% level. The first hypothesis to be tested is superiority of oral semaglutide 50 mg vs 14 mg on 

change from baseline in HbA1c. It will be tested at the overall significance level (5%) while 

allocating 0% local significance level to the remaining of the hypotheses. For this hypothesis, and in 

general, if a hypothesis is confirmed, then the significance level will be reallocated according to the 

weight and the direction of the arrows going from the confirmed hypothesis to the next hypotheses 

as specified in Figure 9-1. Each of the four hypotheses will be tested at their updated local 

significance level (α-local). This process will be repeated until no further hypotheses can be 

confirmed.  

Superiority will be considered confirmed if the mean treatment difference is supporting the 

corresponding alternative hypothesis and the two-sided p-value from the primary analysis is strictly 

below its local two-sided significance level as defined by the closed testing procedure. This is 

equivalent to using a one-sided p-value (nominal α = 0.025) and a one-sided 2.5% overall 

significance level in the closed testing procedure. 
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Figure 9-1 Graphical illustration of the closed testing procedure 

The overall significance level of α = 0.05 (two-sided) is initially allocated to the hypothesis of superiority of oral 

semaglutide 50 mg vs 14 mg on change from baseline in HbA1c (top left box). If a hypothesis is confirmed, the local 

significance level (α-local) will be reallocated according to the weight given by the directed edges between boxes 

(hypotheses). 

9.2 Sample size determination  

The sample size calculation was made considering the power for jointly confirming the superiority 

hypotheses with respect to HbA1c for both oral semaglutide 50 mg and 25 mg versus oral 

semaglutide 14 mg for the  primary estimand and to ensure a sufficient number of subjects will be 

exposed to assess safety and tolerability of the higher dose levels. 

The sample size is calculated using the calcPower function in the R package, gMCP12 using 10000 

simulations. All of the four pre-specified confirmatory tests are assumed to be independent. 

Because some of the tests are positively correlated, the assumption of independence is viewed as 

conservative. 

For change from baseline in HbA1c, exposure-response modelling indicates a treatment difference 

vs 14 mg oral semaglutide of -0.52%-point and -0.33%-point for oral semaglutide 50 mg and 

25 mg, respectively, in the population with baseline HbA1c between 8.0% and 10.5% and baseline 

BMI ≥25kg/m2 assuming that all subjects remain on trial treatment and do not initiate rescue 

medication. For change from baseline in body weight, treatment differences versus 14 mg oral 

semaglutide are predicted to be below -3.6 kg and -1.8 kg for oral semaglutide 50 mg and 25 mg, 

respectively. 

In the sample size calculation, the assumed treatment effect will be adjusted for the anticipated 

premature trial treatment discontinuation, change in dose and use of rescue medication during 52 

weeks. Across the PIONEER phase 3a trials, 15% to 20% of the subjects had discontinued trial 

treatment by week 52 with oral semaglutide 14 mg. Based on data from the PIONEER phase 3a 

trials for subjects with baseline HbA1c between 8.0% and 10.5% and baseline BMI ≥25kg/m2, 

similar to the inclusion criteria in this trial, it is anticipated that approximately 12% of subjects 

randomised to oral semaglutide 14 mg will prematurely discontinue trial treatment and that 12% 

will initiate rescue medication. Data from the 20 mg and 40 mg dose arms in the phase 2 trial 

(NN9924-3790) suggest that with oral semaglutide 25 and 50 mg, an additional 10-15% of the 

subjects may discontinue trial treatment, however, this was based on another dose escalation 

approach with a higher initial dose level. The procedures described in Section 6.6 are anticipated to 
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reduce the proportion of subjects prematurely discontinuing trial treatment with the higher dose 

levels. The proportion of subjects initiating rescue medication for the higher dose levels is assumed 

to be less than with the 14 mg dose.  

It can be assumed that subjects discontinuing on oral semaglutide 14 mg would also do so if 

randomised to 25 mg or 50 mg. For the 12% of subjects expected to discontinue already at 14 mg, a 

treatment difference of zero is therefore assumed. For the remaining subjects discontinuing on 

25 mg and 50 mg, a residual benefit of the higher dose could be expected depending on time of 

discontinuation. On the other hand, if discontinuing, subjects may initiate another treatment inferior 

to oral semaglutide 14 mg. As described in Section 6.6, dose reduction is allowed to accommodate 

subject tolerability. Collectively, a treatment difference of zero is assumed for the excess proportion 

of subjects assumed to reduce dose or prematurely discontinue treatment with the higher dose levels 

as well. The treatment difference is assumed to be reduced by 75% for subjects initiating rescue 

medication.  

The sample size calculation is based on the assumptions that 20% of the subjects reduce dose or 

discontinue trial treatment prematurely with the higher dose levels and that 12% initiate rescue 

medication with 14 mg oral semaglutide. Hereby, the adjusted treatment difference (TD) will be: Adjusted 𝑇𝐷 = 0.68 ⋅ 𝑇𝐷 + 0.12 ⋅ 0.25 ⋅ 𝑇𝐷 + 0.20 ⋅ 0 ⋅ 𝑇𝐷 

The adjusted TD are -0.38 %-point and -0.23 %-point for HbA1c and of -2.6 kg and -1.3 kg for body 

weight for oral semaglutide 50 and 25 mg, respectively. The power to jointly confirm HbA1c 

superiority for both dose levels will be 89% with 1620 subjects randomised and a randomisation 

ratio of 1:1:1. The assumed common standard deviations for the change from baseline endpoints are 

based on data from subjects with baseline HbA1c between 8.0% and 10.5% and baseline BMI 

≥25kg/m2 in PIONEER 2 (trial NN9924-4223) and 3 (trial NN9924-4222). Calculated powers for 

individual hypotheses are presented in Table 9-1. 

Table 9-1 Calculated powers for individual hypotheses 

 

 
HbA1c superiority Body weight superiority 

Treatment dose 50 mg 25 mg 50 mg 25 mg 

Power  >99% 89% >99% 86% 

Table 9-2 shows the sensitivity of the power under different deviations from the above assumptions 

with a fixed sample size of 1620 subjects. 
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Table 9-2 Power for jointly confirming HbA1c superiority under various assumptions 

TD HbA1c   
(%-point)   

TD BW   
(kg)   

Proportion   
discontinued   

Adj. TD HbA1c   
(%-point)   

Adj. TD BW   
(kg)   

Standard 

deviation   
Power   

50 mg   25 mg   50 mg   25 mg   Both doses   50 mg   25 mg   50 mg   25 mg   HbA1c   BW      
-0.52 -0.33 -3.6  -1.8  25%   -0.36 -0.22  -2.4  -1.2  1.2   5.5   84 %  
-0.52  -0.33  -3.6  -1.8  20%   -0.38  -0.23 -2.6 -1.3 1.25   6.0   87 %  
-0.52  -0.33  -3.6 -1.8 20%   -0.38 -0.23  -2.6  -1.3  1.2   5.5   89 %  
-0.52  -0.33  -3.6  -1.8  20%   -0.38 -0.23  -2.6  -1.3  1.15   5.0   92 %  
-0.52 -0.33  -3.6  -1.8  18%   -0.39  -0.24 -2.6  -1.3  1.2   5.5   91 %  
-0.50  -0.30  -3.3  -1.5  25%   -0.33  -0.20  -2.2 -1.0  1.2   5.5   77 % 

-0.50 -0.30  -3.3  -1.5  20%   -0.36  -0.21  -2.3  -1.1  1.2   5.5   83 % 

-0.50  -0.30  -3.3  -1.5 18%   -0.37  -0.22  -2.4 -1.1  1.2   5.5   85 % 

Assuming 12% on rescue medication with 14 mg oral semaglutide. The highlighted scenario has been chosen for the 

sample size calculation. 

1620 subjects will be randomly assigned to trial treatment.  

9.3 Populations for analyses 

The following populations are defined: 

Population Description 

Full analysis set (FAS) All subjects randomised. Subjects contribute to a treatment group based on the 

trial treatment they were randomised to receive. 

Safety analysis set (SAS) All subjects who receive at least 1 dose of trial treatment. Subjects contribute to 

a treatment group based on the trial treatment they actually received. 

The FAS will be used in the evaluation of the efficacy endpoints, the SAS will be used for the 

evaluation of the safety endpoints, exclusively. 

Data selections and observation periods 

Unless subjects withdraw their informed consent, data collection will continue for the planned full 

duration of the trial for the individual subject. The full duration of the trial is defined as up to and 

including the follow-up visit (V17) for subjects completing trial treatment and subjects who have 

discontinued trial treatment prematurely. 

As described in Section 3.1 the trial objectives relating to efficacy will be addressed using two 

different types of estimands. The primary and secondary estimands applying a treatment policy 

strategy to all intercurrent events and the additional supportive estimands applying a hypothetical 

strategy to the intercurrent events of premature trial treatment discontinuation and initiation of 

additional anti-diabetic medication. The handling of the intercurrent events with respect to data 

collection and analysis is specified in Table 9-3. 
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Table 9-3 Handling of intercurrent events for the estimands 

Intercurrent event  Primary and secondary estimands Additional supportive estimands 

Premature trial treatment 

discontinuation 

Data collected after the intercurrent 

event is used in analysis in line with a 

treatment-policy strategy, i.e. 

disregarding the occurrence of the 

intercurrent event 

Data collected after the intercurrent 

event will be excluded and treated as 

missing in analysis, i.e. using a 

hypothetical strategy 
Initiation of additional anti-diabetic 

medication 

Change of dose 

Data collected after the intercurrent 

event and used in analysis in line with 

a treatment-policy strategy, i.e. 

disregarding the occurrence of the 

intercurrent event 

Additional anti-diabetic medication is defined as new anti-diabetic medication and/or intensification 

of anti-diabetic medication initiated at or after randomisation and before planned end of treatment. 

Rescue medication is used to designate additional anti-diabetic medication initiated while on trial 

treatment, i.e. before last dose of trial product. 

Observation periods will be used to select data for analyses in line with the strategies applied for the 

intercurrent events. Subjects and data to be used in an analysis will be selected in a two-step 

manner: 

 First, subjects will be selected based on the specified analysis set. 

 Second, data points on the selected subjects from the first step will be selected based on the 

specified observation period. 

For the efficacy and safety evaluations, three different observation periods will be defined: 

 The in-trial observation period – the time period from when a subject is randomised until the 

final scheduled visit, including any period after initiation of additional anti-diabetic medication 

or discontinuation of trial treatment. 

 The on-treatment observation period – the time period when a subject is on trial treatment, 

including any period after initiation of rescue medication. 

 The on-treatment without rescue medication observation period – the time period when a 

subject is on trial treatment, excluding any period after initiation of rescue medication. 

The in-trial observation period begins at the date of randomisation and ends at the final scheduled 

visit, which can be one of the below: 

 the follow-up visit (V17) for subjects who complete treatment and for subjects who discontinue 

trial treatment prematurely 

 the last contact for subjects who withdraw from trial, are lost to follow-up or die 

The on-treatment observation period begins at the date of first dose of trial treatment; the end date 

depends on the assessment being evaluated: 

 For all efficacy assessments and certain safety assessments (laboratory assessments, physical 

examination and vital signs), a plus-3-day window (i.e. the 3-day visit window) is used and the 

period ends at the first of the following time points:  

 last dose of trial treatment plus a 3-day window  

 end of the in-trial observation period 
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 For the remaining safety assessments (eye examination categories, AEs, and hypoglycaemic 

episodes), a plus-38-day window (i.e. the 5-week follow-up period plus the 3-day visit window) 

is used and the period ends at the first of the following time points: 

 the follow-up visit (V17) 

 the last dose of trial treatment +38 days  

 end of the in-trial observation period 

The on-treatment without rescue medication observation period begins at the date of the first 

dose of trial treatment and ends at the first of the following time points: 

 end of the on-treatment observation period 

 initiation of rescue medication (if any) 

For the efficacy endpoints, the primary and secondary estimands will be evaluated based on data 

from the in-trial observation period and the additional supportive estimands will be evaluated based 

on data from the on-treatment without rescue medication observation period thereby selecting data 

in line with the strategies applied for the intercurrent events as shown in Table 9-3. The safety 

evaluation will primarily be based on the on-treatment observation period, except for deaths and AE 

types with potentially long latency between onset and diagnosis, for which the in-trial observation 

period will be used. The observation period determines what data subjects contributes with to a 

specific analysis. Baseline values are by definition included in all observation periods; other data 

points collected outside the observation period used for an analysis will be considered missing. 

Before data are locked for statistical analysis, a review of all data will take place. Exclusion of data 

from analyses should be used restrictively, and normally no data should be excluded from the FAS. 

The subjects or observations to be excluded, and the reasons for their exclusion must be 

documented before unblinding. The subjects and observations excluded from analysis sets, and the 

reason for this, will be described in the clinical trial report. 

9.4 Statistical analyses 

The statistical analysis plan (SAP) will be finalised prior to database lock or potential partial 

database lock, and it will include a more technical and detailed description of the statistical analyses 

described in this section. This section is a summary of the planned statistical analyses of the most 

important endpoints, including the primary and confirmatory secondary endpoints. 

9.4.1 General considerations 

Data from all sites will be analysed and reported together. 

In statistical analyses where stratification is accounted for, the background medication at screening 

will be included based on the actual information collected through the eCRF. In case of missing 

eCRF information, the information collected from the IWRS system will be used.  

The latest available measurement, at or prior to the randomisation visit, will be used as the baseline 

measurement. If no measurement(s) have been obtained, at or prior to randomisation, the baseline 

value will be left missing.  
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Results from a statistical analysis will as a minimum be presented by the estimated treatment 

contrasts for each high dose vs. 14 mg oral semaglutide with associated two-sided 95% confidence 

intervals and p-values corresponding to two-sided tests of no difference. 

Missing data 

The amount of missing data when estimating the primary and secondary estimands (i.e. data that are 

not available even though all efforts were made to ensure that subjects stayed in the trial regardless 

of premature discontinuation of trial treatment or initiation of additional anti-diabetic treatment) is 

expected to be low. At week 52, the proportion of subjects with missing data was 5-7% across trials 

in the PIONEER programme. Missing data will be missing mainly be due to subjects withdrawing 

consent or being lost to follow-up. In the statistical analyses, missing data will be handled in line 

with the strategies applied for the pre-defined intercurrent events. 

9.4.2 Primary endpoint 

The primary endpoint is the change in HbA1c (%-point) from baseline (week 0) to week 52. 

Primary analysis for the primary estimand 

The primary estimand defined in Section 3.1 will be estimated based on the FAS using week 52 

measurements from the in-trial observation period. The primary statistical analysis will be a pattern 

mixture model using multiple imputation to handle missing data assuming that the missing data 

mechanism is missing at random (MAR) within the groups used for imputation. Imputation of 

missing week-52 data will be done within 6 groups of subjects defined by randomised treatment 

arm, and whether subjects at week 52 (i) are still on treatment and have not initiated rescue 

medication or (ii) have discontinued treatment or initiated rescue medication. It is hereby assumed 

that the likely values of what the missing data would have been if available are best described by 

information from subjects who at week 52 are similar in terms of randomised treatment arm and 

trial treatment discontinuation/rescue medication status. For each imputation group, an analysis of 

covariance model (ANCOVA) with stratification factor and region as factors and baseline HbA1c as 

covariate will be used to impute 1000 values for each subject with missing week 52 data. For the 

imputation groups where the subjects have discontinued treatment or initiated rescue medication the 

time (days) from randomisation until discontinuation or initiation of rescue medication will also be 

included as a covariate. The 1000 complete data sets will be analysed using an ANCOVA with 

treatment, stratification factor and region as factors and baseline HbA1c as covariate. The results 

obtained from analysing the datasets will be combined using Rubin’s rule13 to draw inference. 

Sensitivity analysis for the primary estimand  

In line with ICH E9 (R1), sensitivity analyses will be performed investigating the robustness of the 

conclusions made on the basis of the primary analyses towards the impact of missing data. 

Tipping-point multiple imputation analysis: A two-dimensional tipping point sensitivity analysis 

will be used to address the assumption of MAR within imputation groups. Subjects with missing 

data will be assumed to have a worse outcome in the 25 mg and 50 mg treatment arms and a better 

outcome in the 14 mg arm compared to the imputations in the primary analysis. Missing data will 

first be imputed as in the primary analysis. Secondly, penalties will be added to or subtracted from 

the imputed week-52 values. The approach is to gradually increase these penalties independently in 
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the treatment arms until the confirmed HbA1c conclusion from the primary analysis is changed. For 

each hypothesis tested, the values of the penalties that changes the conclusion will be used to 

evaluate the robustness of the primary analysis results.    

Return to baseline multiple imputation analysis: subjects with missing data at week 52 will have 

their change from baseline value imputed as 0 plus a random error. The error is randomly drawn 

from a normal distribution with a mean of 0 and a variance equal to the residual variance estimated 

from the MMRM for observed values of change from baseline in HbA1c, adjusted for the same 

covariates and factors as in the primary analysis. For missing values from patients who are still on 

treatment, it will be assumed that those data are missing at random and they will be imputed based 

on the observed data from the subjects who completed the trial on treatment in the same treatment 

arm. 

Analysis for the additional estimand 

The additional estimand (Section 3.1) will be estimated based on the FAS using post-baseline 

measurements up to and including week 52 from the on-treatment without rescue medication 

observation period. The analysis for the additional estimand will be a Mixed Model for Repeated 

Measurements (MMRM). A restricted maximum likelihood will be used. The model will include all 

post baseline HbA1c measurements collected at scheduled visits up to and including week 52 as 

dependent variables. The independent effects included in the model will be treatment, stratification 

factor and region as categorical fixed effects and baseline HbA1c as a covariate, all nested within 

visit. An unstructured covariance matrix for HbA1c measurements within the same subject will be 

employed, assuming measurements from different subjects are independent. 

9.4.3 Secondary endpoints 

9.4.3.1 Confirmatory secondary endpoint 

The confirmatory secondary endpoint is the change in body weight (kg) from baseline (week 0) to 

week 52. 

Analysis for the secondary estimand  

The secondary estimand will be estimated in the same way as for the primary endpoint with 

baseline HbA1c replaced by baseline body weight as the covariate. 

Sensitivity analysis for the secondary estimand 

Sensitivity analyses similar to the ones performed for the primary endpoint will be performed.  

Analysis for the additional estimand  

The additional estimand will be estimated in the same way as for the primary endpoint with baseline 

HbA1c replaced by baseline body weight as the covariate.  

9.4.3.2 Supportive secondary endpoints 

For details on analyses of additional supportive secondary endpoints, please refer to the SAP, which 

will be completed prior to database lock or potential partial database lock. 
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9.4.4 Other safety analyses 

All safety analyses will be made on the safety analysis set. The standard safety assessments (AEs, 

safety laboratory parameters, vital signs, etc.) will be reported descriptively; including any notable 

changes of clinical interest in laboratory parameters. 

9.4.5 Other analyse(s)  

For other analyse(s), please refer to the SAP.  

9.4.5.1 Pharmacokinetic modelling 

Population PK modelling and exposure-response analyses may be included to support dose 

selection and to explore the benefits of high versus lower doses of semaglutide in subjects with 

T2D.  

The modelling will include data from all randomised subjects that were exposed to semaglutide in 

this trial and might be performed as a meta-analysis including data from historical trials. Actual 

dose and date of administration of last dose before PK sampling will be registered in the CRF and 

used in the analysis, together with actual time point for PK sampling.  

A modelling analysis plan will be prepared before database lock or potential partial database lock 

for the trial, outlining details of the analysis. The results will be reported separately from the CTR. 

9.5 Interim analyses 

See Section 9.7 for details regarding partial database lock. 

9.6 Data monitoring committee  

Not applicable for this trial. 

9.7 Reporting of the main part of the trial 

A partial database lock will be performed at the end of the treatment period for all subjects, i.e., 

after the date of the last subject last treatment visit. A partial database lock is implemented to 

support potential earlier access of oral semaglutide 25 and 50 mg to the patient population expected 

to benefit from higher doses.  

All efficacy analyses will be performed based on the data from the partial database lock. No 

efficacy assessments are collected after last subject last treatment, and so unblinding of Novo 

Nordisk staff will be after all subjects have completed treatment. Therefore, efficacy results cannot 

be biased by the early unblinding. Impact on PK and safety evaluation after partial database lock is 

considered minor as most subjects will have completed the follow-up visit, and subjects and 

investigators remain blinded. Full analysis of PK and safety will be performed after the full 

database lock.  

The SAP will be finalised prior to partial database lock. A detailed plan for data handling, blinding, 

data analysis, and operational aspects of the partial database lock and the database update will be 

finalised before the partial database lock.  
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The result of the evaluation at partial database lock will not be shared with investigators or subjects 

before the full database lock, and only a minimum number of Novo Nordisk staff will know the 

randomisation code at subject level. There will be no change in study design regardless of the 

outcome of the evaluation at partial database lock.  

The database will be updated after the partial database lock to include the remaining data. The full 

database lock will be performed, as per the usual procedures, after the date of the last subject last 

visit.  
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10 Supporting documentation and operational considerations 

10.1 Appendix 1: Regulatory, ethical, and trial oversight considerations 

10.1.1 Regulatory and ethical considerations 

 This trial will be conducted in accordance with the protocol and with the following: 

 Consensus ethical principles derived from international guidelines including the Declaration of 

Helsinki14 and applicable ICH Good Clinical Practice (GCP) Guideline15 

 Applicable laws and regulations 

 The protocol, informed consent form, investigator’s brochure (as applicable) and other relevant 

documents (e.g. advertisements) must be submitted to an IRB/IEC and reviewed and approved 

by the IRB/IEC before the trial is initiated. 

 Regulatory authorities will receive the clinical trial application, protocol amendments, reports 

on SAEs, and the CTR according to national requirements. 

 Any amendments to the protocol will require IRB/IEC approval before implementation of 

changes made to the trial design, except for changes necessary to eliminate an immediate safety 

hazard to trial subjects. 

 Before a site is allowed to start screening subjects, written notification from Novo Nordisk must 

be received. 

 The investigator will be responsible for: 

 providing written summaries of the status of the trial annually or more frequently in accordance 

with the requirements, policies, and procedures established by the IRB/IEC and/or regulatory 

authorities. 

 notifying the IRB/IEC of SAEs or other significant safety findings as required by IRB/IEC 

procedures. 

 providing oversight of the conduct of the trial at the site and adherence to requirements of ICH 

guidelines, the IRB/IEC, and all other applicable local regulations. 

 ensuring submission of the CTR synopsis to the IRB/IEC. 

 reporting any potential serious breaches to the sponsor immediately after discovery. 

10.1.2 Financial disclosure 

Investigators and sub-investigators will provide Novo Nordisk with sufficient, accurate financial 

information as requested to allow Novo Nordisk to submit complete and accurate financial 

certification or disclosure statements to the appropriate regulatory authorities. Investigators are 

responsible for providing information on financial interests during the course of the trial and one 

year after completion of the trial. 

For US sites: Verification under disclosures per Code of Federal Regulations (CFR) of Financial 

Conflict of Interest. 

10.1.3 Informed consent process 

 The investigator or his/her representative will explain the nature of the trial to the subject and 

answer all questions regarding the trial. 
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 The investigator must ensure the subject ample time to come to a decision whether or not to 

participate in the trial.  

 Subjects must be informed that their participation is voluntary. 

 Subjects must be informed about their privacy rights.  

 Subjects will be required to sign and date a statement of informed consent that meets the 

requirements of local regulations, ICH guidelines15, Declaration of Helsinki14 and the IRB/IEC 

or site. 

 The medical record must include a statement that written informed consent was obtained before 

any trial related activity and the date when the written consent was obtained. The authorised 

person obtaining the informed consent must also sign and date the informed consent form before 

any trial related activity. 

 The responsibility of seeking informed consent must remain with the investigator, but the 

investigator may delegate the task to a medically qualified person, in accordance with local 

requirements. 

 Subjects must be re-consented to the most current version of the informed consent form during 

their participation in the trial. 

 A copy of the informed consent form must be provided to the subject.  

10.1.4 Information to subjects during trial 

The site will be offered a communication package for the subject during the conduct of the trial. 

The package content is issued by Novo Nordisk. The communication package will contain written 

information intended for distribution to the subjects. The written information will be translated and 

adjusted to local requirements and distributed to the subject at the discretion of the investigator. The 

subject may receive a “welcome to the trial letter” and a “thank you for your participation letter” 
after completion of the trial. Further, the subject may receive other written information during the 

trial.  

All written information to subjects must be sent to IRB/IEC for approval/favourable opinion and to 

regulatory authorities for approval or notification according to local regulations. 

10.1.5 Data protection 

 Subjects will be assigned a 6-digit unique identifier, a subject number. Any subject records or 

datasets that are transferred to Novo Nordisk will contain the identifier only. No direct 

identifiers from the subject are transferred to Novo Nordisk. 

 The subject and any biological material obtained from the subject will be identified by subject 

number, visit number and trial ID. Appropriate measures such as encryption or leaving out 

certain identifiers will be enforced to protect the identity of subjects as required by local, 

regional and national requirements.  

 The subject must be informed about his/her privacy rights, including that his/her personal trial 

related data will be used by Novo Nordisk in accordance with local data protection law. The 

disclosure of the data must also be explained to the subject.  

 The subject must be informed that his/her medical records may be examined by auditors or 

other authorised personnel appointed by Novo Nordisk, by appropriate IRB/IEC members, and 

by inspectors from regulatory authorities. 
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10.1.6 Committees structure 

10.1.6.1 Novo Nordisk safety committee 

Novo Nordisk will perform ongoing safety surveillance. If new safety signals are identified, these 

will be evaluated by an internal safety committee. The safety committee may recommend 

unblinding of any data for further analysis, and in this case an internal trial independent ad hoc 

group will be established in order to maintain the blinding of the trial personnel. 

10.1.7 Dissemination of clinical trial data 

Information of the trial will be disclosed at clinicaltrials.gov, clinicaltrialsregister.eu and 

novonordisk-trials.com. It will also be disclosed according to other applicable requirements, such as 

those of the International Committee of Medical Journal Editors (ICMJE)16, the Food and Drug 

Administration Amendment Act (FDAAA)17, European Commission Requirements1, 18, 19 and other 

relevant recommendations or regulations. If a subject requests to be included in the trial via the 

Novo Nordisk e-mail contact at these web sites, Novo Nordisk may disclose the investigator’s 
contact details to the subject. As a result of increasing requirements for transparency, some 

countries require public disclosure of investigator names and their affiliations. 

The primary completion date (PCD) is the last assessment of the primary endpoint, and is for this 

trial last subject first treatment (LSFT) + 52 weeks corresponding to visit V14. If the last subject is 

withdrawn early, the PCD is considered the date when the last subject would have completed visit 

V14. The PCD determines the deadline for results disclosure at clinicaltrials.gov according to 

FDAAA. 

10.1.8 Data quality assurance 

10.1.8.1 Case report forms 

 Novo Nordisk or designee is responsible for the data management of this trial including quality 

checking of the data. 

 All subject data relating to the trial will be recorded on electronic CRFs unless transmitted 

electronically to Novo Nordisk or designee (e.g. laboratory data). The investigator is responsible 

for verifying that data entries are accurate and correct by physically or electronically signing the 

CRF.  

 The following will be provided as paper CRFs: 

 Pregnancy forms 

 The following will be provided as paper CRFs to be used when access to the eCRF is revoked or 

the eCRF is temporarily unavailable: 

 AE forms  

 Safety information forms  

 Technical complaint forms (also to be used to report complaints on trial product not yet 

allocated to a subject) 

 Corrections to the CRF data may be made by the investigator or the investigator’s delegated 
staff. An audit trail will be maintained in the CRF application containing as a minimum: the old 

and the new data, identification of the person entering the data, date and time of the entry and 

reason for the correction. If corrections are made by the investigator’s delegated staff after the 
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date when the investigator signed the CRF, the CRF must be signed and dated again by the 

investigator. 

 The investigator must ensure that data is recorded in the CRF as soon as possible, preferably 

within 5 working days after the visit. Once data has been entered, it will be available to Novo 

Nordisk for data verification and validation purposes.  

10.1.8.2 Monitoring 

 The investigator must permit trial-related monitoring, audits, IRB/IEC review, and regulatory 

agency inspections and provide direct access to source data documents (original documents, 

data and records). Direct access includes permission to examine, analyse, verify and reproduce 

any record(s) and report(s) that are important to the evaluation of the trial. If the electronic 

medical record does not have a visible audit trail, the investigator must provide the monitor with 

signed and dated printouts. In addition, the relevant site staff should be available for discussions 

at monitoring visits and between monitoring visits (e.g. by telephone).  

 Trial monitors will perform ongoing source data verification to confirm that data entered into 

the CRF by authorised site personnel are accurate, complete and verifiable from source 

documents; that the safety and rights of subjects are being protected, to monitor drug 

accountability and collect completed paper CRF pages, if applicable, and that the trial is being 

conducted in accordance with the currently approved protocol and any other trial agreements, 

ICH GCP, and all applicable regulatory requirements. 

 Monitoring will be conducted using a risk-based approach including risk assessment, 

monitoring plans, centralised monitoring (remote assessment of data by Novo Nordisk) and 

visits to sites.  

 Monitors will review the subject’s medical records and other source data, e.g. the diaries to 

ensure consistency and/or identify omissions compared to the CRF.  

 An unblinded monitor will be responsible for the reconciliation process set up for this trial. 

10.1.8.3 Protocol compliance 

Deviations from the protocol should be avoided. If deviations do occur, the investigator must 

inform the monitor without delay and the implications of the deviation must be reviewed and 

discussed. 

Deviations must be documented and explained in a protocol deviation by stating the reason, date, 

and the action(s) taken. Some deviations, for which corrections are not possible, can be 

acknowledged and confirmed via edit checks in the eCRF or via listings from the trial database.  

10.1.9 Source documents 

 All data entered in the CRF must be verifiable in source documentation other than the CRF. 

 If source data is entered directly in a paper CRF, each data entry or clear series of data entries 

must be signed and dated separately by the trial staff making the entry. 

 The original of the completed diaries must not be removed from the site, unless they form part 

of the CRF and a copy is kept at the site. 

 Source documents provide evidence for the existence of the subject and substantiate the 

integrity of the data collected. Source documents are filed at the site. 
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 Data reported on the paper CRF or entered in the eCRF that are transcribed from source 

documents must be consistent with the source documents, or the discrepancies must be 

explained. The investigator may need to request previous medical records or transfer records. 

Also, current medical records must be available.  

 It must be possible to verify subject’s medical history in source documents, such as subject’s 
medical record.  

 The investigator must document any attempt to obtain external medical information by noting 

the date(s) when information was requested, and who was contacted. 

 Definition of what constitutes source data can be found in a source document agreement at each 

site. There will only be one source document defined at any time for any data element. 

10.1.10 Retention of clinical trial documentation 

 Records and documents, including signed informed consent forms, pertaining to the conduct of 

this trial must be retained by the investigator for 15 years after end of trial unless local 

regulations or institutional policies require a longer retention period. No records may be 

destroyed during the retention period without the written approval of Novo Nordisk. No records 

may be transferred to another location or party without written notification to Novo Nordisk.  

 The investigator must be able to access his/her trial documents without involving Novo Nordisk 

in any way. If applicable, electronic CRF (eCRF) and other subject data will be provided in an 

electronic readable format to the investigator before access is revoked to the systems supplied 

by Novo Nordisk. Site-specific CRFs and other subject data (in an electronic readable format or 

as paper copies or prints) must be retained by the site. A copy of all data will be stored by Novo 

Nordisk. 

 Subject’s medical records must be kept for the maximum period permitted by the hospital, 
institution or private practice. 

Canada: for country-specific requirements, please see Appendix 8 (Section 10.8). 

10.1.11 Trial and site closure 

Novo Nordisk reserves the right to close the site or terminate the trial at any time for any reason at 

the sole discretion of Novo Nordisk. If the trial is suspended or terminated, the investigator must 

inform the subjects promptly and ensure appropriate therapy and follow-up. The investigator and/or 

Novo Nordisk must also promptly inform the regulatory authorities and IRBs/IECs and provide a 

detailed written explanation. 

Sites will be closed upon trial completion. A site is considered closed when all required documents 

and trial supplies have been collected and a site closure visit has been performed. 

The investigator may initiate site closure at any time, provided there is reasonable cause and 

sufficient notice is given in advance of the intended termination. 

Reasons for the early closure of a site by Novo Nordisk or investigator may include but are not 

limited to: 

 failure of the investigator to comply with the protocol, the requirements of the IRB/IEC or local 

health authorities, Novo Nordisk procedures or GCP guidelines 

 inadequate recruitment of subjects by the investigator 
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 discontinuation of further trial product development. 

10.1.12 Responsibilities 

The investigator is accountable for the conduct of the trial at his/her site and must ensure adequate 

supervision of the conduct of the trial at the site. If any tasks are delegated, the investigator must 

maintain a log of appropriately qualified persons to whom he/she has delegated specified trial-

related duties. The investigator must ensure that there is adequate and documented training for all 

staff participating in the conduct of the trial. It is the investigator’s responsibility to supervise the 
conduct of the trial and to protect the rights, safety, and well-being of the subjects.  

A qualified physician, who is an investigator or a sub investigator for the trial, must be responsible 

for all trial-related medical decisions.  

The investigator is responsible for filing essential documents (i.e. those documents which 

individually and collectively permit evaluation of the conduct of a trial and the quality of the data 

produced) in the investigator trial master file. The documents, including the subject identification 

code list must be kept in a secure locked facility so that no unauthorized persons can get access to 

the data.  

The investigator will take all necessary technical and organisational safety measures to prevent 

accidental or wrongful destruction, loss or deterioration of data. The investigator will prevent any 

unauthorised access to data or any other processing of data against applicable law. This also 

includes ensuring that no indirect sharing of user credentials for IT systems used in this study takes 

place (e.g., by not sharing IT equipment with others in a way where user credentials have the 

possibility of being shared). The investigator must be able to provide the necessary information or 

otherwise demonstrate to Novo Nordisk that such technical and organisational safety measures have 

been taken. 

During any period of unavailability, the investigator must delegate responsibility for medical care of 

subjects to a specific qualified physician who will be readily available to subjects during that time. 

If the investigator is no longer able to fulfil the role as investigator (e.g. if he/she moves or retires), 

a new investigator will be appointed in consultation with Novo Nordisk.  

The investigator and other site personnel must have sufficient English skills according to their 

assigned task(s). 

10.1.13 Indemnity statement  

Novo Nordisk carries product liability for its products, and liability as assumed under the special 

laws, acts and/or guidelines for conducting clinical trials in any country, unless others have shown 

negligence.  

Novo Nordisk assumes no liability in the event of negligence or any other liability of the sites or 

investigators conducting the trial or by persons for whom the said site or investigator are 

responsible.  
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10.1.14 Publication policy 

The information obtained during the conduct of this trial is considered confidential and may be used 

by or on behalf of Novo Nordisk for regulatory purposes as well as for the general development of 

the trial product. All information supplied by Novo Nordisk in connection with this trial shall 

remain the sole property of Novo Nordisk and is to be considered confidential information. 

No confidential information shall be disclosed to others without prior written consent from Novo 

Nordisk. Such information shall not be used except in the performance of this trial. 

The information obtained during this trial may be made available to other investigators who are 

conducting other clinical trials with the trial product, if deemed necessary by Novo Nordisk. 

Provided that certain conditions are fulfilled, Novo Nordisk may grant access to information 

obtained during this trial to researchers who require access for research projects studying the same 

disease and/or trial product studied in this trial. 

Novo Nordisk may publish on its clinical trials website a redacted CTR for this trial. 

One (or two) investigator(s) will be appointed by Novo Nordisk to review and sign the CTR 

(signatory investigator) on behalf of all participating investigators. The signatory investigator(s) 

will be appointed based upon the criteria defined by the International Committee of Medical Journal 

Editors for research publications.20 

10.1.14.1 Communication of results 

Novo Nordisk commits to communicate and disclose results of trials regardless of outcome. 

Disclosure includes publication of a manuscript in a peer-reviewed scientific journal, abstract 

submission with a poster or oral presentation at a scientific meeting or disclosure by other means.  

The results of this trial will be subject to public disclosure on external web sites according to 

international and national regulations. Novo Nordisk reserves the right to defer the release of data 

until specified milestones are reached, for example when the CTR is available. This includes the 

right not to release the results of interim analyses, because the release of such information may 

influence the results of the entire trial. 

At the end of the trial, one or more scientific publications may be prepared collaboratively by the 

investigator(s) and Novo Nordisk. Novo Nordisk reserves the right to postpone publication and/or 

communication for up to 60 days to protect intellectual property. 

In all cases, the trial results will be reported in an objective, accurate, balanced and complete 

manner, with a discussion of the strengths and limitations. In the event of any disagreement on the 

content of any publication, both the investigators’ and Novo Nordisk opinions will be fairly and 

sufficiently represented in the publication. 

10.1.14.2 Authorship 

Novo Nordisk will work with one or more investigators and other experts who have contributed to 

the trial concept or design, acquisition, analysis or interpretation of data to report the results in one 

or more publications. 
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Authorship of publications should be in accordance with the Recommendations for the Conduct, 

Reporting, Editing and Publication of Scholarly Work in Medical Journals by the International 

Committee of Medical Journal Editors.20 

All authors will be provided with the relevant statistical tables, figures, and reports needed to 

evaluate the planned publication.  

Where required by the journal, the investigator from each site will be named in an 

acknowledgement or in the supplementary material, as specified by the journal.  

10.1.14.3 Site-specific publication(s) by investigator(s) 

For a multicentre clinical trial, analyses based on single-site data usually have significant statistical 

limitations and frequently do not provide meaningful information for healthcare professionals or 

subjects, and therefore may not be supported by Novo Nordisk. Thus, Novo Nordisk may deny a 

request or ask for deferment of the publication of individual site results until the primary manuscript 

is accepted for publication. In line with Good Publication Practice, such individual reports should 

not precede the primary manuscript and should always reference the primary manuscript of the trial. 

10.1.14.4 Investigator access to data and review of results 

As owner of the trial database, Novo Nordisk has the discretion to determine who will have access 

to the database.  

Individual investigators will have their own research subjects' data and will be provided with the 

randomisation code after results are available. 
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10.2 Appendix 2: Clinical laboratory tests 

 The tests detailed in Table 10-1 and Table 10-2 will be performed by the central laboratory, 

unless otherwise specified. 

 Additional tests may be performed at any time during the trial as determined necessary by the 

investigator or required by local regulations. Only laboratory samples specified in the protocol 

should be sent to the central laboratory for analysis; if additional laboratory sampling is needed, 

e.g. to follow up on AEs, this must be done at a local laboratory. 

 The central laboratory will communicate to the investigator abnormal values of parameters not 

requested in the protocol but identified by the laboratory equipment and/or their processes 

according to their lab SOPs. These data will not be transferred to the trial database. The 

investigator should review such values for AEs and report these according to this protocol. 

 The investigator must review all laboratory results for concomitant illnesses and AEs. 

 Laboratory samples will be destroyed no later than at finalisation of the CTR.  

 For haematology samples (differential count) where the test result is not normal, then a part of 

the sample may be kept for up to two years or according to local regulations.  

Table 10-1 Protocol-required efficacy laboratory assessments 

Laboratory 

assessments 

Parameters Visit 

Glucose 

metabolism  

 Fasting plasma glucose1 V2, V5, V7, V10, V14, V16 

 HbA1c V1, V2, V3, V4, V5, V7, V9, V10, V11, V12, 

V13, V14, V15, V16 

Lipids  High density lipoprotein (HDL) cholesterol 

 Low density lipoprotein (LDL) cholesterol 

 Triglycerides 

 Total cholesterol 

V2, V10, V14, V16 

Urinanalysis2  Urinary albumin to creatinine ratio (UACR) V2, V5, V10, V14, V16 

NOTES: 
1An FPG result ≤3.9 mmol/L (70 mg/dL) in relation to planned fasting visits should not be reported as a 

hypoglycaemic episode but as an AE at the discretion of the investigator (see Appendix 3 (Section 10.3). 
2 Subjects should collect a first morning urine sample both on the day prior to the visit and on the day of the visit. 

Samples should be stored in the fridge at home and brought to the site 

Table 10-2 Protocol-required safety laboratory assessments 
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Laboratory 

assessments 

Parameters Visit 

Haematology  Eosinophils 

 Lymphocytes 

 Basophils 

 Monocytes 

 Neutrophils 

 Erythrocytes 

 Haematocrit 

 Haemoglobin 

 Leucocytes 

 Thrombocytes 

V1, V10, V14, V16 

Biochemistry1  Alanine Aminotransferase (ALT)  

 Alkaline phosphatase 

 Aspartate Aminotransferase (AST) 

 Creatinine 

 Potassium 

 Sodium 

 Amylase 

 Lipase 

 Total bilirubin 

V1, V10, V14, V16 

Hormones  Calcitonin2 V2 

Pregnancy 

Testing 

 Urine human chorionic gonadotropin (hCG) 

pregnancy test (as needed for women of 

childbearing potential)3 

V1, V16, V17 

Pharmacokinetics  Semaglutide plasma concentration V3, V5, V7, V10, V14, V16 

Antibodies  Anti-semaglutide antibodies V2, V3, V5, V7, V10, V14, V16, V17 

Other tests  eGFR calculated by the central laboratory 

based on the creatinine value using the 

CKD-EPI equation 

V1, V10, V14, V16 

Notes: 
1 Details of required actions and follow-up assessments for increased liver parameters including any discontinuation 

criteria are given in Appendix 3 (Section 10.3) (Hy’s Law) and Section 7.1. 
2 Calcitonin will be measured once at baseline. Not intended for screening. The investigator must evaluate need for 

further measurements during the trial.  
3 Local urine testing will be standard unless serum testing is required by local regulation or IRB/IEC. 

All trial-required laboratory assessments will be performed by a central laboratory, with the 

exception of:  

 urine pregnancy testing, which will be performed locally at site or at home 

 semaglutide plasma concentrations, which will be performed at a specialised laboratory  

 anti-semaglutide antibodies (if deemed necessary for clarification of unexpected drug exposure 

or other safety issues that may be related to antibody formation), which will be performed at a 

specialised laboratory  

Laboratory/analyte results that could unblind the trial will not be reported to the sites until the trial 

has been unblinded.
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10.3 Appendix 3: Adverse events: Definitions and procedures for recording, evaluation, 

follow-up, and reporting 

10.3.1 Definition of AE 

AE definition 

An AE is any untoward medical occurrence in a clinical trial subject that is temporally associated 

with the use of an investigational medicinal product (IMP), whether or not considered related to 

the IMP. 

An AE can therefore be any unfavourable and unintended sign, including an abnormal laboratory 

finding, symptom or disease (new or exacerbated) temporally associated with the use of an IMP. 

 

Events meeting the AE definition 

 Any abnormal laboratory test results or safety assessments considered clinically significant in 

the medical and scientific judgment of the investigator, including events that have worsened 

from prior to the time point from which AEs are collected 

 Conditions detected or diagnosed after IMP administration even though it may have been 

present prior to the time point from which AEs are collected  

 Exacerbation/worsening of a chronic or intermittent condition including either an increase in 

frequency and/or intensity of the condition 

 Signs, symptoms or the clinical sequelae of a suspected drug-drug interaction 

 Signs, symptoms or the clinical sequelae of a suspected overdose of IMP regardless of intent 

A "lack of efficacy" or "failure of expected pharmacological action" per se will not be reported as 

an AE or SAE. Such instances will be captured in the efficacy assessments. However, the signs, 

symptoms and/or clinical sequelae resulting from lack of efficacy will be reported as AE or SAE 

if they fulfil the definition. 

Events NOT meeting the AE definition  

 Conditions present prior to the time point from which AEs are collected and anticipated day-to-

day fluctuations of these conditions, including those identified during screening or other trial 

procedures performed before exposure to IMP.  

 Note: Conditions present or occurring prior to the time point from which AEs are collected 

should be recorded as concomitant illness/medical history. 

 Medical or surgical procedures (e.g. endoscopy, appendectomy). The condition that leads to the 

procedure is the AE. 

 Medical or surgical procedures not preceded by an AE or worsening of a known condition. 

10.3.2 Definition of an SAE 

An SAE is an AE that fulfils at least one of the following criteria: 

a. Results in death 

b. Is life-threatening 

The term 'life-threatening' in the definition of 'serious' refers to an event in which the subject was 

at risk of death at the time of the event. It does not refer to an event which hypothetically might 

have caused death, if it were more severe. 

c. Requires inpatient hospitalisation or prolongation of existing hospitalisation 

 Hospitalisation signifies that the subject has been detained at the hospital or emergency ward 

for observation and/or treatment that would not have been appropriate in the physician’s office 
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or outpatient setting. Complications that occur during hospitalisation are AEs. If a complication 

prolongs hospitalisation or fulfils any other seriousness criteria, the event is serious. When in 

doubt as to whether “hospitalisation” occurred or was necessary, the AE should be considered 
serious. 

 Hospitalisation for elective treatment (e.g. elective medical or surgical procedures) of a 

condition that was present prior to the time point from which AEs are collected, and that did 

not worsen, is not considered an AE. 

Note:  

 Hospitalisations for administrative, trial related, social and convenience reasons do not 

constitute AEs and should therefore not be reported as AEs or SAEs.  

 Hospital admissions for medical or surgical procedures, planned before trial inclusion, are not 

considered AEs or SAEs.  

d. Results in persistent or significant disability/incapacity 

 The term disability means a substantial disruption of a person’s ability to conduct normal life 
functions. 

 This definition is not intended to include experience of relatively minor medical significance, 

such as uncomplicated headache, nausea, vomiting, diarrhoea, influenza, and accidental trauma 

(e.g. sprained ankle), which may interfere with or prevent everyday life functions but do not 

constitute a substantial disruption. 

e. Is a congenital anomaly/birth defect 

f. Important medical event: 

 Medical or scientific judgment should be exercised in deciding whether SAE reporting is 

appropriate in other situations. This includes important medical events that may not be 

immediately life-threatening or result in death or hospitalisation but may jeopardise the subject 

or may require medical or surgical intervention to prevent one of the other outcomes listed in 

the above definition. These events should usually be considered serious and reported as SAEs 

using the important medical event criterion. 

 The following adverse events must always be reported as SAEs using the important medical 

event criterion if no other seriousness criteria are applicable: 

 Suspicion of transmission of infectious agents via the IMP  

 Risk of liver injury defined as alanine aminotransferase (ALT) or aspartate aminotransferase 

(AST) >3 x ULN (upper limit of normal) and total bilirubin >2 x ULN where no alternative 

aetiology exists (Hy's law) 

10.3.3 Description of AEs requiring additional data collection  

Description of AEs requiring additional data collection (on specific event form)  

Adverse events requiring additional data collection 

AEs requiring additional data collection (Table 8-1) are AEs where the additional data will benefit 

the evaluation of the safety of the trail product. The selection of these events is based on the non-

clinical and clinical data with semaglutide, knowledge from the GLP-1 RA drug class as well as 

regulatory requirements. 

Diabetic retinopathy 

New onset or worsening of diabetic retinopathy. 

Gallbladder disease 

Events of symptomatic gallbladder disease, including gallstones and cholecystitis. 
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Hepatic event 

Hepatic event defined as: 

 disorders of the liver including cholestatic conditions and liver related signs and symptoms 

 ALT or AST > 3x ULN and total bilirubin > 2x ULN* 

 ALT or AST > 3x ULN with the appearance of fatigue, nausea, vomiting, right upper 

quadrant pain or tenderness, fever, rash, and/or eosinophilia (>5%) 

* Please note that in case of such a hepatic event where no alternative aetiology exists (Hy’s law), 
the event must be reported as an SAE using the important medical event criterion if no other 

seriousness criteria are applicable. 

Neoplasms 

All confirmed neoplasms (both malignant and non-malignant) by histology or other substantial 

clinical evidence. 

Acute pancreatitis 

The diagnosis of acute pancreatitis requires two of the following three features: 

 abdominal pain consistent with acute pancreatitis (acute onset of a persistent, severe, 

epigastric pain often radiating to the back). 

 serum lipase activity (and/or amylase activity) at least three times greater than the upper limit 

of normal. 

 characteristic findings of acute pancreatitis imaging. 

Acute kidney injury 

Event of an abrupt or rapid decline in renal filtration function. This condition is usually marked 

by a rise in serum creatinine concentration or by azotemia (a rise in blood urea nitrogen (BUN) 

concentration). 

Medication error 

A medication error is an unintended failure in the IMP treatment process that leads to, or has the 

potential to lead to, harm to the subject, such as:  

 administration of wrong drug 

Note: Use of wrong DUN is not considered a medication error unless it results in 

administration of wrong drug.  

 wrong route of administration 

 accidental administration of a higher dose than intended. The administered dose must deviate 

from the intended dose to an extent where clinical consequences for the trial subject were 

likely to happen as judged by the investigator, although they did not necessarily occur. 

Misuse and abuse 

 Situations where the IMP is intentionally and inappropriately used not in accordance with the 

protocol (e.g. overdose to maximise effect) 

 Persistent or sporadic, intentional excessive use of an IMP which is accompanied by harmful 

physical or psychological effects (e.g. overdose with the intention to cause harm) 

Medication error, misuse and abuse must always be reported as an AE (e.g. accidental overdose, 

intentional overdose or other) on a separate AE form, and a medication error, misuse and abuse 

form must be completed. In case of a medication error and/or misuse and abuse resulting in a 

clinical consequence (e.g. hypoglycaemia or other), this must be reported on an additional AE 

form. 
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10.3.4 Recording and follow-up of AE and/or SAE 

AE and SAE recording 

 The investigator will record all relevant AE/SAE information in the CRF. 

 The investigator will attempt to establish a diagnosis of the event based on signs, symptoms, 

and/or other clinical information. In such cases, the diagnosis (not the individual 

signs/symptoms) will be documented as the AE/SAE. 

 When an AE/SAE occurs, it is the responsibility of the investigator to review all 

documentation (e.g. hospital progress notes, laboratory and diagnostics reports) related to the 

event. 

 There may be instances when copies of source documents (e.g. medical records) for certain 

cases are requested by Novo Nordisk. In such cases, all subject identifiers, with the exception 

of the subject number, will be redacted on the copies of the source documents before 

submission to Novo Nordisk. 

 For all non-serious AEs, the applicable forms should be signed when the event is resolved or at 

the end of the trial at the latest. For sign-off of SAE related forms, refer to “AE and SAE 
reporting via paper CRF” later in this section. 

 Novo Nordisk products used as concomitant medication: if an AE is considered to have a 

causal relationship with a Novo Nordisk marketed product used as concomitant medication in 

the trial, it is important that the suspected relationship is reported to Novo Nordisk, e.g. in the 

alternative aetiology section on the safety information form. Novo Nordisk may need to report 

this adverse event to relevant regulatory authorities. 

 

Assessment of severity 

The investigator will assess severity for each event reported during the trial and assign it to one of 

the following categories:  

 Mild: An event that is easily tolerated by the subject, causing minimal discomfort and not 

interfering with everyday activities. 

 Moderate: An event that causes sufficient discomfort and interferes with normal everyday 

activities. 

 Severe: An event that prevents normal everyday activities.  

Note: An AE that is assessed as severe should not be confused with a SAE. Both AEs and 

SAEs can be assessed as severe.  

 

Assessment of causality 

 The investigator is obligated to assess the relationship between IMP and the occurrence of each 

AE/SAE. 

 Relationship between an AE/SAE and the relevant IMP(s) should be assessed as:  

 Probable - Good reason and sufficient documentation to assume a causal relationship. 

 Possible - A causal relationship is conceivable and cannot be dismissed. 

 Unlikely - The event is most likely related to aetiology other than the IMP. 

 Alternative aetiology, such as underlying disease(s), concomitant medication, and other risk 

factors, as well as the temporal relationship of the event to IMP administration, will be 

considered and investigated. 

 The investigator should use the investigator’s brochure for the assessment. For each AE/SAE, 

the investigator must document in the medical records that he/she has reviewed the AE/SAE 

and has provided an assessment of causality. 

 There may be situations in which an SAE has occurred, and the investigator has minimal 

information to include in the initial report. However, it is important that the investigator 
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always makes an assessment of causality for every event before the initial transmission of 

the SAE data. 

 The investigator may change his/her opinion of causality, in light of follow-up information, 

and update the causality assessment in the CRF. 

 The causality assessment is one of the criteria used when determining regulatory reporting 

requirements. 

Final outcome 

The investigator will select the most appropriate outcome: 

 Recovered/resolved: The subject has fully recovered, or by medical or surgical treatment the 

condition has returned to the level observed when first documented 

 Recovering/resolving: The condition is improving, and the subject is expected to recover from 

the event. This term may be applicable in cases of chronic conditions, cancer or AEs ongoing 

at time of death (where death is due to another AE).  

 Note: For SAEs, this term is only applicable if the subject has completed the follow-up period 

and is expected to recover. 

 Recovered/resolved with sequelae: The subject has recovered from the condition but with 

lasting effect due to a disease, injury, treatment or procedure. If a sequela meets an SAE 

criterion, the AE must be reported as an SAE. 

 Not recovered/not resolved: The condition of the subject has not improved, and the symptoms 

are unchanged, or the outcome is not known.  

Note: This term may be applicable in cases of chronic conditions, cancer or AEs ongoing at 

time of death (where death is due to another AE).  

 Fatal: This term is only applicable if the subject died from a condition related to the reported 

AE. Outcomes of other reported AEs in a subject before he/she died should be assessed as 

“recovered/resolved”, “recovering/resolving”, “recovered/resolved with sequelae” or “not 
recovered/not resolved”. An AE with a fatal outcome must be reported as an SAE. 

 Unknown: This term is only applicable if the subject is lost to follow-up. 

 

Follow-up of AE and SAE 

The investigator is obligated to perform or arrange for the conduct of supplemental measurements 

and/or evaluations as medically indicated or as requested by Novo Nordisk to elucidate the nature 

and/or causality of the AE or SAE as fully as possible (e.g. severe hypersensitivity reactions). 

This may include additional laboratory tests (e.g. skin prick test) or investigations, 

histopathological examinations, or consultation with other health care professionals. 

If a subject dies during participation in the trial or during a recognised follow-up period, the 

investigator should provide Novo Nordisk with a copy of autopsy report including 

histopathology, if available. 

New or updated information will be recorded in the CRF. 

10.3.5 Reporting of SAEs 

SAE reporting via electronic CRF 

 Relevant forms (AE and safety information form) must be completed in the eCRF.  

 For reporting and sign-off timelines, see Figure 10-1 below. 

 If the CRF is unavailable for more than 24 hours, then the site will use the paper AE form, and 

if the CRF is unavailable for more than 5 calendar days, then the site will use the safety 

information form (see box below). 
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 The site will enter the SAE data into the eCRF as soon as it becomes available. 

 After the trial is completed, the trial database will be locked, and the CRF will be 

decommissioned to prevent the entry of new data or changes to existing data. If a site receives 

a report of a new SAE from a subject or receives updated data on a previously reported SAE 

after CRF decommission, then the site can report this information on a paper AE and safety 

information form (see box below) or to Novo Nordisk by telephone. 

 

AE and SAE reporting via paper CRF 

 Relevant CRF forms (AE and safety information form) must be forwarded to Novo Nordisk in 

an encrypted manner in accordance with Section 10.1.5. 

 For SAEs, initial notification via telephone is acceptable, although it does not replace the need 

for the investigator to complete the AE and safety information form within the designated 

reporting timelines (as illustrated in the figure below): 

 AE form within 24 hours 

 Safety information form within 5 calendar days 

 Both forms must be signed within 7 calendar days after first knowledge by the investigator. 

 The specific event form for AEs requiring additional data collection within 14 calendar days  

 

AE identified

AE form       hours

SIF     calendar days

Sign off     calendar days

Is the AE serious, or 

non-serious?

Does the AE require 

additional data 

collection?

Non-serious

Serious

No

Specific event form

For SAE: 

     calendar days

Yes

 Timelines are from the awareness of an AE.

 Queries and follow-up requests to be resolved      calendar days.

 Non-serious AEs: Data must be recorded in the CRF as soon as possible, 

preferably within 5 working days (see Appendix 1)

AE: Adverse Events, SAE: Serious Adverse Events, SIF: Safety Information Form

AE Form
No additional 

action

 

NOTE: The collection of AEs includes the collection of COVID-19 or suspected COVID-19 AEs. 

Figure 10-1 Decision tree for determining the event type and the respective forms to 

complete with associated timelines 

Contact details for SAE reporting can be found in the investigator trial master file. 
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10.4 Appendix 4: Contraceptive guidance and collection of pregnancy information 

Definitions 

Woman of childbearing potential (WOCBP) 

A woman is considered fertile following menarche and until becoming postmenopausal unless 

permanently sterile.  

If fertility is unclear (e.g. amenorrhea in adolescents or athletes), and a menstrual cycle cannot be 

confirmed before first dose of trial treatment, additional evaluation should be considered. 

Females in the following categories are not considered WOCBP 

1. Premenarcheal 

2. Females with one or more of the following: 

 Documented total hysterectomy 

 Documented bilateral salpingectomy 

 Documented bilateral oophorectomy 

Females with permanent infertility due to an alternate medical cause other than the above (e.g. 

Müllerian agenesis, androgen insensitivity), investigator discretion should be applied in determining 

trial enrolment. 

3. Postmenopausal female: 

 A postmenopausal state is defined as amenorrhoea for 12 months without an alternative medical 

cause.  

 Females ≥ 50 years of age can be considered postmenopausal (irrespective of treatment with a 
hormonal contraception or hormone replacement therapy (HRT)) if they have both: 

 Amenorrhoea and 

 Documentation of 2 high follicle stimulating hormone (FSH) measurements in the 

postmenopausal range and one of these was observed ≥1 year prior to screening. 
 Females ≥ 60 years of age can be considered postmenopausal. 

Females on HRT and whose menopausal status is in doubt are considered of childbearing potential 

and will be required to use one of the highly effective contraception methods.  

Note: Documentation regarding categories 1-3 can come from the site staff’s review of subject’s 
medical records, medical examination or medical history interview. 

Contraception guidance 

Male subjects  

No contraception measures are required for male subjects, because the risk of 

teratogenicity/fetotoxicity caused by transfer of semaglutide in seminal fluid is unlikely. 

Female subjects 

Female subjects of childbearing potential are eligible to participate if they agree to use methods of 

contraception consistently and correctly as described in table below: 
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Table 10-3 Highly effective contraceptive methods  

CONTRACEPTIVES a ALLOWED DURING THE TRIAL INCLUDE: 

 Highly effective methods b, d that have low user dependency (Failure rate of <1% per year 

when used consistently and correctly): 

 Implantable progestogen-only hormone contraception associated with inhibition of ovulationb 

 Intrauterine device (IUD) 

 Intrauterine hormone-releasing system (IUS)b 

 Bilateral tubal occlusion 

 Vasectomized partner 

(Vasectomized partner is a highly effective contraceptive method provided that the partner is 

the sole sexual partner of the woman of childbearing potential, and the absence of sperm has 

been confirmed. If not, an additional highly effective method of contraception should be used. 

Spermatogenesis cycle is approximately 90 days.) 
 

 Highly effective methods b,d that are user dependent (Failure rate of <1% per year when used 

consistently and correctly): 

 Combined (estrogen- and progestogen-containing) hormonal contraception associated with 

inhibition of ovulation c 

o oral 

o intravaginal 

o transdermal 

o injectable 

 Sexual abstinence 

(Sexual abstinence is considered a highly effective method only if defined as refraining from 

heterosexual intercourse during the entire period of risk associated with the trial treatment. 

The reliability of sexual abstinence needs to be evaluated in relation to the duration of the trial 

and the preferred and usual lifestyle of the subject.) 

NOTES 

a) Contraceptive use by men or women should be consistent with local regulations regarding the 

use of contraceptive methods for those participating in clinical trials. 

b) Failure rate of <1% per year when used consistently and correctly. Typical use failure rates 

differ from those when used consistently and correctly. 

c) If locally required, in accordance with Clinical Trial Facilitation Group (CTFG) guidelines,  

contraceptive methods are limited to those which inhibit ovulation as the primary mode of 

action. 

d) Contraception should be utilised during the treatment period and for at least 35 days 

(corresponding to time needed to eliminate trial product) after the last dose of trial treatment. 

In certain cases, it is accepted to use double barrier methods (a condom combined with an occlusive 

cap (e.g. diaphragm) with/without the use of spermicide). This should only be allowed in females 

with: 

1. known intolerance to the highly effective methods mentioned in Table 10-3 or where the use of 

any of the listed highly effective contraceptive measures are contraindicated in the individual 

subject, and/or 

2. if the risk of initiating treatment with a specific highly effective method outweighs the benefit 

for the female. 
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Justification for accepting double barrier method should be at the discretion of the investigator, 

taking into consideration his/her knowledge about the female’s medical history, concomitant illness, 
concomitant medication and observed AEs. The justification must be stated in the medical records. 

Czech Republic, and Germany: For country-specific requirements, please see Appendix 8 (Section 

10.8). 

Pregnancy testing 

 WOCBP should only be included after a negative highly sensitive urine pregnancy test (refer to 

Appendix 2, Section 10.2) 

 Additional pregnancy testing should be performed according to the flowchart (Section 1.2). 

 Pregnancy testing should be performed whenever a menstruation is missed or when pregnancy 

is otherwise suspected. 

 Pregnancy testing is advised 5 weeks after premature discontinuation of trial treatment. 

 Additional pregnancy testing should be performed during the treatment period, if required 

locally (Appendix 8, Section 10.8). 

Collection of pregnancy information  

Female subjects who become pregnant  

 Investigator will collect pregnancy information on any female subject who becomes pregnant 

while participating in this trial. 

 Information will be recorded on the appropriate form and submitted to Novo Nordisk within 14 

calendar days of learning of a subject's pregnancy (see Figure 10-2). 

 Subject will be followed to determine the outcome of the pregnancy. The investigator will 

collect follow-up information on subject and neonate which will be forwarded to Novo Nordisk 

within 14 calendar days. Generally, follow-up will not be required for longer than 1 month 

beyond the delivery date. 

 Any termination of pregnancy will be reported, regardless of foetal status (presence or absence 

of anomalies) or indication for procedure. 

 While pregnancy itself is not considered to be an AE or SAE, any adverse event in connection 

with pregnancy or elective termination of a pregnancy for medical reasons will be reported as an 

AE or SAE. If relevant, consider adding ‘gestational’, ‘pregnancy related’ or a similar term 
when reporting the AE/SAE. 

 Pregnancy outcome should be documented in the subject's medical record. Abnormal pregnancy 

outcome (e.g. spontaneous abortion, foetal death, stillbirth, congenital anomalies and ectopic 

pregnancy) is considered an SAE. 

 Any SAE occurring as a result of a post-trial pregnancy which is considered possibly/probably 

related to the IMP by the investigator will be reported to Novo Nordisk as described in 

Section 10.3. While the investigator is not obligated to actively seek this information in former 

subjects, he or she may learn of an SAE through spontaneous reporting. 
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Maternal form 1b 

  14 calendar days after birth

Maternal form 1a

  14 calendar days

After birth/

termination 

of pregnancy

No additional 

actionNormal outcome 

Maternal form 2   14 calendar days

Paternal form*
1
   14 calendar daysAbnormal outcome 

Pregnancy 

verified

*
1 

Further information collected on Paternal form for male partners of 

female subjects requires signing of specific informed consent.

AE/SAEs in connection with the pregnancy and in the foetus/newborn 

should follow the timelines in Figure 10.1.

Prior to 

birth or 

pregnancy 

termination 

For female subjects

 

Figure 10-2 Decision tree for determining the forms to complete with associated timelines 

for pregnancy.  

Any female subject who becomes pregnant while participating in the trial will discontinue IMP.  
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10.5 Appendix 5: Technical complaints: Definition and procedures for recording, 

evaluation, follow-up and reporting 

10.5.1 Definition of technical complaint 

Technical complaint definition  

 A technical complaint is any written, electronic or oral communication that alleges product 

(medicine or device) defects. The technical complaint may be associated with an AE but does 

not concern the AE itself. 

Examples of technical complaints: 

 Problems with the physical or chemical appearance of trial products (e.g. discoloration, particles 

or contamination) 

 Problems with packaging material including labelling 

Time period for detecting technical complaints  

All technical complaints which occur from the time of receipt of the product at site until the time 

of the last usage of the product must be collected for products predefined on the technical 

complaint form.  

10.5.2 Recording and follow-up of technical complaints 

Reporting of technical complaints to Novo Nordisk 

Contact details for Customer Complaint Center, please refer to Attachment I. 

Technical complaints must be reported on a separate technical complaint form: 

1. One technical complaint form must be completed for each affected DUN. 

2. If DUN is not available, a technical complaint form for each batch, code or lot number must 

be completed. 

 

Timelines for reporting of technical complaints to Novo Nordisk 

The investigator must complete the technical complaint form in the CRF within: 

 24 hours if related to an SAE (or could have led to an SAE) 

 5 days calendar for all other technical complaints  

If the CRF is unavailable, or when reporting a technical complaint on a trial product that is not 

yet allocated to subject , the information must be provided on a paper form to Customer 

Complaint Center, Novo Nordisk, within the same timelines as stated above. When the CRF 

becomes available again, the investigator must enter the information on the technical complaint 

form in the CRF. 

 

Follow-up of technical complaints  

The investigator is responsible for ensuring that new or updated information will be recorded on 

the originally completed form. 
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Collection, storage and shipment of technical complaint samples 

The investigator must collect the technical complaint sample and all associated parts that were 

packed in the same DUN and notify the monitor within 5 calendar days of obtaining the sample at 

site. The sample and all associated parts must be sent as soon as possible to Customer Complaint 

Center, Novo Nordisk, together with a copy of the completed technical complaint form. The 

technical complaint sample should contain the batch, code or lot number and, if available, the 

DUN. If the technical complaint sample is unobtainable, the reason must be stated on the 

technical complaint form. If several samples are shipped in one shipment, the sample and the 

corresponding technical complaint form should be kept together. 

Storage of the technical complaint sample must be done in accordance with the conditions 

prescribed for the product.  

10.5.3 Reporting of technical complaints 

Reporting of technical complaints for Novo Nordisk products not included in technical 

complaint form 

Technical complaints on Novo Nordisk products not included in the technical complaint form 

should be reported to local Novo Nordisk. 
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10.6 Appendix 6: Hypoglycaemic episodes 

Table 10-4 Classification of hypoglycaemia 

Classification of hypoglycaemia 

Level Glycaemic criteria Description 

Hypoglycaemia alert value 

(level 1) 

≤ 3.9 mmol/L (70 mg/dL) and  

≥ 3.0 mmol/L (54 mg/dL) 
Sufficiently low for treatment with fast-acting 

carbohydrate and dose adjustment of glucose-lowering 

therapy 

Clinically significant 

hypoglycaemia (level 2) 

< 3.0 mmol/L (54 mg/dL) Sufficiently low to indicate serious, clinically 

important hypoglycaemia 

Severe hypoglycaemia 

(level 3) 

No specific glucose threshold 1Hypoglycaemia associated with severe cognitive 

impairment requiring external assistance for recovery 

Notes: The Novo Nordisk terms are adapted from IHSG21, ADA22, ISPAD23, type 1 diabetes outcomes program24, 

ATTD25. Severe hypoglycaemia as defined by Seaquist26 and ISPAD23. 

Severe hypoglycaemia 

1Severe hypoglycaemia is an event requiring assistance of another person to actively administer 

carbohydrates, glucagon, or take other corrective actions. Plasma glucose concentrations may not be 

available during an event, but neurological recovery following the return of plasma glucose to 

normal is considered sufficient evidence that the event was induced by a low plasma glucose 

concentration.26 

Nocturnal hypoglycaemia 

Nocturnal hypoglycaemic episodes: episodes occurring between 00:01 and 05:59 both inclusive. 

Reporting of hypoglycaemic episodes 

Reporting of hypoglycaemic episodes by BG meters: 

Plasma glucose (PG) should always be recorded in the diary/eCRF when a hypoglycaemic episode 

is suspected.  

Hypoglycaemic episodes should be reported according to the instructions below. When a subject 

experiences a hypoglycaemic episode, the subject should record the general information in relation 

to the hypoglycaemia (timing, PG measurements, symptoms etc.) as described in the diary. The 

investigator should ensure correct reporting of the hypoglycaemic episode and report the 

hypoglycaemic episode to the eCRF. In case a subject is not able to fill in the diary (e.g. in case of 

hospitalisation), the investigator should still report the hypoglycaemic episode on the 

hypoglycaemic episodes form in the eCRF.  

If the hypoglycaemic episode fulfils the criteria for an SAE, then in addition to the above, an AE 

form and a safety information form must also be filled in. One AE form and safety information 

form can cover several hypoglycaemic episode forms, if the subject has not recovered between the 

episodes. 

Upon onset of a hypoglycaemic episode the subject is recommended to measure PG every 

15 minutes until the PG value is >3.9 mmol/L (70 mg/dL) and/or symptoms have been resolved in 

accordance with current guidelines.26 
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Repeated PG measurements and/or symptoms will by default be considered as one hypoglycaemic 

episode until a succeeding PG value is >3.9 mmol/L (70 mg/dL) and/or symptoms have been 

resolved and should be reported as only one hypoglycaemic episode. In case of several low PG 

values within the hypoglycaemic episode, the lowest value is the one that will be reported as the PG 

value for the hypoglycaemic episode, but the start time of the episode will remain as the time for the 

first low PG value and/or symptom. The remaining values will be kept as source data. 

If the severity of a hypoglycaemic episode changes, only one hypoglycaemic episode will be 

reported, reflecting the most severe degree of hypoglycaemia. 

Regarding the question: “To feel better, did you need help to get a sugary drink, food, or 
medicine?” the investigator must instruct the subjects to answer “Yes”, if the episode was an event 

that required assistance of another person to actively administer carbohydrate, glucagon, or take 

other corrective actions. PG concentrations may not be available during an event, but neurological 

recovery following the return of PG to normal is considered sufficient evidence that the event was 

induced by a low PG concentration.26 

Additional information (e.g. description of symptoms, alleviation of symptoms, seizure or coma) in 

relation to severe hypoglycaemic episodes must be recorded in the hypoglycaemic episode eCRF.  

Diary review 

At each contact the investigator must review the diary data for correct reporting of PG values and 

hypoglycaemic episodes. In case of incomplete or incorrect data in the diary, the subject must be 

questioned whether there have been any severe hypoglycaemic episodes since the last visit and 

report accordingly. 

For low PG values for hypoglycaemic episodes with incomplete reporting information:  

 If a hypoglycaemic episode form in the diary is not completed by the subject within 7 calendar 

days of the PG measurement, the episode should be described in the source documents and 

reported by the investigator on a hypoglycaemic episode (e)CRF with as much information as 

possible. If the subject did not need help to get a sugary drink, food, or medicine, Novo Nordisk 

will only ask for start date due to recall bias.27, 28 

Re-training of subjects 

The subject must be re-trained in how to report hypoglycaemic episodes if the investigator identifies 

low PG values not reported as hypoglycaemic episodes. The training should be documented by the 

investigator in source documents. 
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10.7 Appendix 7: Retention of human biosamples 

Remaining and residual antibody samples already collected (Sections 8.5 and 8.9) may be retained 

after end of the trial. 

 The samples will be stored at Novo Nordisk or a biorepository assigned by Novo Nordisk after 

end of trial and until marketing authorisation approval or until the research project terminates, 

but no longer than 15 years from the end of the trial after which they will be destroyed. 

 Samples might be transferred to other countries, to a laboratory assigned by Novo Nordisk. 

 The retained samples may be used to: 

 evaluate safety or efficacy aspects that address concerns arising during or after the trial. 

 further characterise the antibody responses towards the drug, if required by health authorities or 

for safety reasons. 

 conduct further analytical method development and validation of antibody assays. 
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10.8 Appendix 8: Country-specific requirements  

Section 5.1 Inclusion criteria 

For Taiwan: 

Inclusion criteria 2: ≥ 20 years at the time of signing informed consent. 

Section 5.2 Exclusion criteria 

For Croatia and Germany: 

Exclusion criterion 15: “*Simultaneous participation in a trial with the primary objective of 

evaluating an approved or non-approved investigational medicinal product for prevention or 

treatment of COVID 19 disease or COVID-19 postinfectious conditions is allowed if the last dose 

of the investigational medicinal product has been received more than 30 days before screening.” is 

not applicable for Croatia and Germany. 

Section 6.5 Concomitant medication 

For Croatia and Germany: 

“Medication administered in relation to a clinical trial for COVID-19 prevention or treatment” is 
not applicable for Croatia and Germany. 

Section 7.1 Discontinuation of trial treatment 

For Croatia and Germany: 

Discontinuation of trial treatment criterion 5: “*Simultaneous participation in a trial with the 

primary objective of evaluating an approved or non-approved investigational medicinal product for 

prevention or treatment of COVID-19 disease or COVID-19 postinfectious conditions is allowed at 

the investigator discretion without discontinuing trial product.” is not applicable for Croatia and 

Germany. 

Section 8.2.3 Eye examination 

For Germany: 

Fundus photography have to be performed by an ophthalmologist. Performance of fundus 

photography by an optimetrist or another qualified health care provider is not allowed. 

For United States of America: 

Fundus photography will be performed by the Investigator or a local Ophthalmologist/Optometrist 

according to local practice. 

Appendix 1, Section 10.1.10 Retention of clinical trial documentation 

For Canada: 

Retention period is 25 years. 
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Appendix 4 Contraceptive guidance and collection of pregnancy information 

For Czech Republic and Germany: 

Contraceptive measures considered adequate include highly effective contraceptive methods in 

accordance with the CTFGs “Recommendations related to contraception and pregnancy testing in 
clinical trials”, as listed in Table 10-3. 
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10.9 Appendix 9: Abbreviations  

ADA American Diabetes Association 

AE adverse event 

ALT alanine aminotransferase 

ANCOVA analysis of covariance 

AST aspartate aminotransferase 

BG blood glucose 

BMI body mass index 

BUN blood urea nitrogen  

CFR Code of Federal Regulations  

CKD chronic kidney disease  

CKD-EPI Chronic Kidney Disease Epidemiology Collaboration 

CRF case report form 

COVID-19 Coronavirus disease 2019 

CTFG Clinical Trial Facilitation Group 

CTR clinical trial report 

CV cardiovascular 

CVD cardiovascular disease 

DFU directions for use 

DPP-4 dipeptyl peptidase-4 

DUN dispensing unit number 

EAC event adjudication committee 

EASD European Association for the Study of Diabetes 

ECG electrocardiogram 

eCRF electronic case report form 

eGFR estimated glomerular filtration rate 

FAS full analysis set 

FDA U.S. Food and Drug Administration 

FDAAA FDA Amendments Act 

FPG fasting plasma glucose 

FSH follicle-stimulating hormone  

GCP Good Clinical Practice 

GI gastrointestinal 

GLP-1 glucagon-like peptide-1 

GLP-1 RA glucagon-like peptide-1 receptor agonist 
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HbA1c glycated haemoglobin 

HCG human chorionic gonadotropin  

HDL high-density lipoprotein 

HDPE High density polyurethane 

HF heart failure 

HRT hormone replacement therapy 

ICH International Council for Harmonisation 

IEC independent ethics committee 

IMP investigational medicinal product 

IRB institutional review board 

IUD Intrauterine device  

IUS Intrauterine device  

IWRS interactive web response system 

KDIGO kidney disease improving global outcomes 

LDL low-density lipoprotein 

LSFT last subject first treatment  

MAR missing at random  

MEN2 multiple endocrine neoplasia type 2  

MMRM mixed model for repeated measurement 

NYHA New York Heart Association 

OAD oral anti-diabetic drug 

OTC over-the-counter 

PCD primary completion date 

PG plasma glucose 

PK pharmacokinetic 

SAE serious adverse event 

SAP statistical analysis plan 

SAS Safety analysis set 

s.c. subcutaneous 

SGLT2 sodium-glucose co-transporter 2 

SU sulphonylurea 

SUSAR suspected unexpected serious adverse reaction 

TD treatment difference 

T2D type 2 diabetes 

TMM trial materials manual 
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ULN upper limit of normal 

UACR urinary albumin to creatinine ratio  

WOCBP woman of child bearing potential 
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10.10 Appendix 10: Protocol amendment history 

The Protocol amendment summary of changes table for the current protocol version is located 

directly before the table of contents. 

Protocol version 2.0, including protocol amendment no. 1: 09 November 2020, global 

This amendment is considered to be substantial based on the criteria set forth in Article 10(a) of 

Directive 2001/20/EC of the European Parliament and the Council of the European Union. 

Overall rationale for preparing protocol, version 2.0 

Due to the COVID-19 pandemic, the exclusion and discontinuation criteria have been amended to 

allow for simultaneous participation in trials with the primary objective of evaluating an approved 

or non-approved investigational medicinal product for prevention or treatment of COVID-19 

disease or COVID-19 postinfectious conditions. 

This amendment also addresses clarifications for missed doses and treatment compliance, as well as 

administrative changes. 

Section # and name Description of change Brief rationale 

Section 1.2 Flowchart For V14 and V15, visit window corrected from ‘+3’ 
to ‘±3’ 

For correctness 

Section 1.2 Flowchart For V17, visit window corrected from 0/3 to +3 For correctness 

Section 1.2 Flowchart For Laboratory Assessments, added X under the 

visit columns 

For correctness 

Section 5.2 Exclusion 

criteria 

Addition to exclusion criterion 15 

*Simultaneous participation in a trial with the 

primary objective of evaluating an approved or 

non-approved investigational medicinal product for 

prevention or treatment of COVID-19 disease or 

COVID-19 postinfectious conditions is allowed if 

the last dose of the investigational medicinal 

product has been received more than 30 days before 

screening. 

To allow for co-participation in 

COVID-19 trials 

Section 6.1 Missed 

doses 

Text modified with regards to guidance on missed 

doses 

To clarify that if the subject has 

been off treatment for more than 10 

consecutive days, the investigator 

should consult Novo Nordisk 

global medical experts for guidance 

regarding continuation of trial 

medication. 

Section 6.4 Treatment 

compliance 

Definition of treatment compliance added To clarify that compliance is 

defined as taking between 

80%-120% of the dose as 

prescribed between visits. 
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Section # and name Description of change Brief rationale 

Section 6.5 

Concomitant 

medication 

Text included for collection of COVID-19 

concomitant medication 

To specify that medication(s) in 

relation to a clinical trial for 

COVID-19 prevention or treatment 

as well as approved COVID-19 

vaccine must be recorded. 

Section 7.1 

Discontinuation of 

trial treatment 

Text added to discontinuation criterion 5 

*Simultaneous participation in a trial with the 

primary objective of evaluating an approved or 

non-approved investigational medicinal product for 

prevention or treatment of COVID-19 disease or 

COVID-19 postinfectious conditions is allowed at 

the investigator discretion without discontinuing 

trial product. 

To allow for co-participation in a 

COVID-19 trial 

Section 8.2 Safety 

assessments 

Addition of COVID-19 in text  To include COVID-19 to the 

concomitant illness/medical history 

that should be reported in relevant 

forms 

Section 8.3 Adverse 

events 

Text regarding COVID-19 AEs included 

*including AEs of COVID-19, irrespective of 

seriousness. Note: Suspected COVID-19 should be 

reported if the clinical presentation is suggestive of 

COVID-19, even in the absence of a COVID-19 

test or without a positive COVID-19 test result. In 

the absence of clinical symptoms, a positive 

COVID-19 test (antigen or antibody) should be 

reported, if available. 

To describe the procedure for 

collection of COVID-19 AEs 

Appendix 2 Bilirubin removed from the list of Biochemistry test 

parameters 

For correctness 

Appendix 3, Figure 

10-1 

Text regarding COVID-19 AEs included To describe the procedure for 

collection of COVID-19 AEs 

 

Protocol version 3.0, including protocol amendment no. 1 and 2: 04 March 2021, global 

This amendment is considered to be substantial based on the criteria set forth in Article 10(a) of 

Directive 2001/20/EC of the European Parliament and the Council of the European Union. 

Overall rationale for preparing protocol, version 3.0 

The exposure-response modelling has been updated based on data that have become available after 

the completion of the first version of the protocol. The new predicted treatment differences for 50 

mg and 25 mg compared to 14 mg are less than previously predicted and therefore, the sample size 

has been increased to maintain the power. 

This amendment also addresses few additional changes such as third-party responsibility and user 

credentials for IT systems. 
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Section # and name Description of change Brief rationale 

Protocol amendment 

summary of changes 

table 

Substantial amendment as per the 

European Parliament and the Council of 

the European Union 

Reference added for information 

Section 1.1 Synopsis Number of subjects changed from 1224 

to 1620. 

To ensure sufficient power given the lower 

expected treatment differences 

Section 2.3.1 Risk 

assessment 

Allergic reactions and neoplasms New information added to align with the 

current risk assessment of semaglutide 

Section 2.3.1 Risk 

assessment 

COVID-19 related mitigation plan To develop a COVID-19 mitigation plan for 

this trial 

Section 4.2 Scientific 

rationale for trial design 

Third-party responsibility  To clarify that a third-party, who is only 

allowed to be involved in trial product 

handling, will be responsible for drug 

accountability 

Section 6.3 Measures to 

minimise bias: 

Randomisation and 

blinding 

Blinding and trial product handling To clarify the third-party responsibilities in 

relation to trial product handling 

Section 6.3 Measures to 

minimise bias: 

Randomisation and 

blinding 

Quality Assurance audit at site(s) To follow GCP advice agreement, text 

regarding Quality Assurance audit at site(s) 

and allowing them access to unblinded trial 

treatment records at the site(s) has been 

removed 

Section 8.2.4 Eye 

examination 

Fundus photography or slit-lamp 

biomicroscopy  

To clarify that fundus photography or slit-

lamp biomicroscopy examination should be 

used for evaluation of retinopathy or 

maculopathy. Additional examinations (e.g., 

optical coherence tomography and/or best 

corrected visual acuity) can be performed as 

a supplement for further evaluation. 

However, in this trial, additional eye 

examinations including the optical 

coherence tomography and/or best corrected 

visual acuity, cannot replace the fundus 

photography or slit-lamp biomicroscopy 

examination 

Section 9.2 Sample size 

determination 

Updated sample size assumption To ensure sufficient power given the lower 

expected treatment differences 

Section 9.4.2 Primary 

endpoint 

Updated tipping point sensitivity analysis 

and added an extra sensitivity analysis 

To accommodate feedback from FDA 

Section 9.4.3.1 

Confirmatory 

secondary endpoint 

Updated with similar sensitivity analyses 

as for the primary endpoint 

To accommodate feedback from FDA 
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Section # and name Description of change Brief rationale 

Section 10.1.12 

Responsibilities 

Sharing of user credentials for IT 

systems 

To emphasize that the investigator will 

ensure that IT equipment will not be shared 

with others in a way where user credentials 

have the possibility of being shared 

Appendix 2 (Section 

10.2) Clinical 

laboratory tests 

In Table 10-1, V15 removed for fasting 

plasma glucose  

For correctness 

Appendix 2 (Section 

10.2) Clinical 

laboratory tests 

In Table 10-1 footnote, FPG of 

<3.9 mmol/L changed to ≤3.9 mmol/L  

For correctness 

Appendix 6 (Section 

10.6) Hypoglycaemic 

episodes 

In Table 10-4, Hypoglycaemia alert 

value (level 1) <3.9 mmol/L changed to 

≤3.9 mmol/L 

For correctness 

Appendix 6 (Section 

10.6) Hypoglycaemic 

episodes 

PG value ≥3.9 mmol/L changed to 
>3.9 mmol/L 

For repeated PG measurements, 

succeeding PG value changed from 

≥3.9 mmol/L to >3.9 mmol/L 

For correctness 

Appendix 9 (Section 

10.9) Abbreviations 

Added COVID-19 For clarification 

Section 11 References The European Parliament and the 

Council of the European Union 

Reference added for information 

 

Protocol version 4.0, including protocol amendment no. 1, 2 and 3: 28 April 2021, Croatia and 

Germany 

This amendment is considered to be non-substantial based on the criteria set forth in Article 10(a) of 

Directive 2001/20/EC of the European Parliament and the Council of the European Union,1 because 

it neither significantly impacts the safety nor physical/mental integrity of subjects nor the scientific 

value of the trial. 

For Croatia and Germany, co-participation in COVID-19 trials is not allowed due to local 

requirements, and not allowing co-participation in COVID-19 trials does not affect patient safety. 

Overall rationale for preparing protocol, version 4.0: 

The overall rationale for the changes implemented in the amended protocol is to address local 

requirements in Croatia and Germany. 
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Section # and name Description of change Brief rationale 

5.2 Exclusion criteria Updated to include a reference to 

country-specific requirements for 

Croatia and Germany 

Co-participation in COVID-19 trials 

is not allowed in Croatia and 

Germany due to local requirements. 

6.5 Concomitant medications Updated to include a reference to 

country-specific requirements for 

Croatia and Germany 

Co-participation in COVID-19 trials 

is not allowed in Croatia and 

Germany due to local requirements. 

7.1 Discontinuation of trial treatment Updated to include a reference to 

country-specific requirements for 

Croatia and Germany 

Co-participation in COVID-19 trials 

is not allowed in Croatia and 

Germany due to local requirements. 

10.8 Appendix 8: Country-specific 

requirements 

Requirements for Croatia and 

Germany updated to disallow co-

participation in clinical trials 

evaluating approved or non-

approved investigational medicinal 

products for the prevention or 

treatment of COVID-19 disease or 

COVID-19 postinfectious 

conditions. Accordingly, exclusion 

criterion #15, use of concomitant 

medications related to COVID-19 

and discontinuation of trial treatment 

criterion #5 are not applicable for 

Croatia and Germany.  

Co-participation in COVID-19 trials 

is not allowed in Croatia and 

Germany due to local requirements. 

 

Protocol version 5.0, including protocol amendment no. 1, 2, 3 and 4: 04 June 2021, global 

This amendment is considered to be non-substantial based on the criteria set forth in Article 10(a) of 

Directive 2001/20/EC of the European Parliament and the Council of the European Union,1 because 

it neither significantly impacts the safety nor physical/mental integrity of subjects nor the scientific 

value of the trial. 

Overall rationale for preparing protocol, version 5.0: 

The overall rationale for the changes implemented in the amended protocol is to include an 

unblinded monitor. 

Section # and name Description of change Brief rationale 

6.3 Measures to minimise bias: 

Randomisation and blinding 

Addition of an unblinded monitor To clarify monitoring responsibilities 

10.1.8.2 Monitoring Addition of an unblinded monitor To clarify monitoring responsibilities 
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Protocol version 6.0, including protocol amendment no. 1, 2, 3, 4 and 5: 01 February 2022 

This amendment is considered to be non-substantial based on the criteria set forth in Article 10(a) of 

Directive 2001/20/EC of the European Parliament and the Council of the European Union,1 because 

it neither significantly impacts the safety nor physical/mental integrity of subjects nor the scientific 

value of the trial. 

Overall rationale for preparing protocol, version 6.0: 

The overall rationale for the changes implemented in the amended protocol is to include the 

possibility of performing partial DBL and to update the text related to reconciliation process to 

include risk based reconciliation. 

Section # and name Description of change Brief rationale 

9.4 statistical analysis, 9.4.3.2 supportive 

secondary endpoints, 9.4.5.1 

pharmacokinetic modelling, 9.7 reporting 

of the main part of the trial 

 

Addition of partial DBL text The possibility of performing a 

partial DBL is implemented to 

support potential earlier access of 

oral semaglutide 25 and 50 mg to 

the patient population expected to 

benefit from higher doses.  

6.2 

preparation/handling/storage/accountability 

Text with respect to reconciliation 

process is updated as below: 

"Destruction of trial products can 

be performed on an ongoing basis 

and will be done according to 

local procedures after 

accountability is finalised by the 

site and reconciled by the 

monitor. 

Destruction of trial product must 

be documented in the IWRS."  

Deleted bold text from the above 

bullet point 

This text was misleading in 

relation to the reconciliation 

process set up for PIONEER 

PLUS as risk based reconciliation 

is used for this trial. 

10.1.8.2 Monitoring The last bullet text regarding 

reconciliation process has been 

updated i.e.  "An unblinded 

monitor will reconcile trial 

product accountability" was 

updated to "An unblinded monitor 

will be responsible for the 

reconciliation process set up for 

this trial." 

This text was misleading in 

relation to the reconciliation 

process set up for PIONEER 

PLUS as risk based reconciliation 

is used for this trial. 
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