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eMethods 

Randomization 

Participants were randomized in a 2:1:1 manner to receive 3.0 mg of liraglutide, 1.8 mg of liraglutide or placebo as an 

add-on to their background diabetes treatment. The placebo group was further subdivided into two groups, with 

different injection volumes corresponding to the different dose levels of liraglutide. Treatment with liraglutide or 

placebo was blinded to the participants, the investigator and Novo Nordisk throughout the trial. Treatments were 

allocated in a centralized manner via the Interactive Voice/Web Response System (IV/WRS) and were stratified 

according to background treatment. Block size was 16, with allocation 8:4:3:1 to liraglutide 3.0 mg, liraglutide 1.8 

mg, liraglutide 3.0 mg placebo and liraglutide 1.8 mg placebo. 

Randomization was stratified based on two background diabetes treatment categories: (i) diet and exercise only or 

single compound metformin treatment or (ii) treatment with a single oral hypoglycemic agent; sulfonylurea or 

glitazone) or a combination of one–three oral hypoglycemic agents (metformin, sulfonylurea, or glitazone). No more 

than 30% of the total participants in this trial were to have been previously treated with sulfonylureas. Randomization 

was further stratified according to screening HbA1c (<8.5% or ≥8.5%). 

Clinical assessments and procedures 

At screening, participants treated with sulfonylurea (either alone or in combination with other oral hypoglycemic 

agent) were required to reduce the sulfonylurea dose by 50% or as close to 50% as possible based on dose options 

locally available. If already on minimum labelled dose at screening, participants remained on that dose unless 

unacceptable hypoglycemia occurred, in which case the patient was withdrawn. 

After an initial counseling session by a qualified dietician at randomization, participants were advised to increase their 

physical activity to at least 150 minutes of brisk walking per week and to reduce their daily energy intake to 500 kcal 

below their individualized daily total energy requirements based on multiplying their basal metabolic rate according 

to World Health Organization estimates by an ‘average’ activity factor of 1.3 (Sacks FM, Bray GA, Carey VJ, et al. 

Comparison of weight-loss diets with different compositions of fat, protein, and carbohydrates. N Engl J Med 2009; 

360: 859–73). The recommended macronutrient distribution was 30% of energy from fat, 20% from protein, and 50% 

from carbohydrate. To encourage adherence, pedometers were provided and a 3-day food diary was dispensed for 

completion every second month. Counselling on diet and physical activity (either in a group or individually) was 

provided every month, with the exception of visits 15 and 16 (weeks 50 and 56), where visits were 6 weeks apart. 

Prandial plasma glucose (PPG) increment was determined using a supplied glucose meter as the mean of three plasma 

glucose increments across (before and 90 minutes after) each breakfast, lunch and dinner meal.  

Participants attended the clinic at weeks –2 (screening), 0 (randomization), 2, 4, 6, 8, 12, 16, 20, 24, 28, 32, 36, 40, 

44, 50, 56, 58, 60, 64, 68. Participants attended the clinic in a fasting state in the morning (i.e., at least 8 hours 

overnight fast without food and/or drink intake, except for water) at weeks 0, 2, 4, 8, 16, 20, 28, 40, 50, 56, 58 and 68. 

Body weight was measured at all visits (fasting and non-fasting) and waist circumference was measured at all visits 

except the week 56 visit for any patients who discontinued prematurely. Vital signs were assessed at all visits except 

week 2 and week 56 visit for any patients who discontinued prematurely. HbA1c and fasting plasma glucose (FPG) 

were measured at weeks 0, 2, 4, 16, 28, 40, 44, and 56 (HbA1c was additionally measured at week –2 and fasting 

plasma glucose was additionally measured at weeks 2, 8, 20, 44, 58 and 68). Self-measured 7-point plasma profile 

and glucose metabolism was assessed at weeks 0, 28, and 56. Fasting lipids, cardiovascular biomarkers, urinary 

albumin-to-creatinine ration and patient-reported outcomes were assessed at weeks 0, 28, and 56. Hypoglycemic 

episodes and adverse events were assessed at all visits except for week 56 visit for any patients who discontinued 

prematurely. 

Due to space limitations the following protocol-defined endpoints were not reported in the manuscript: proportion of 

patients with change in anti-hypertensives or lipid-lowering agents from baseline to week 56, proportion of 

participants achieving American Diabetes Association lipid and blood pressure targets, hematology, biochemistry, 

mental health assessments, PHQ-9 questionnaire and the pharmacokinetic profile of liraglutide. 

Patient-reported outcomes (PROs) 

Two PROs were used to assess health-related quality-of-life: 

• IWQoL-Lite: 31 questions on the impact of weight on quality of life

 5 domains: physical function, self-esteem, sexual life, public distress, work 
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 5 item Lickert scale ranging from ‘always true’ (score of 5) to ‘never true’ (score of 1).  

 Raw scores are converted to overall score (0 [worst] to 100 [best]) using a scale-specific scoring algorithm 

 Improvements from baseline in total score of 7.7-12 points (depending on baseline severity) are considered 

clinically meaningful (Crosby RD, Kolotkin RL, Williams GR. An integrated method to determine meaningful 

changes in health-related quality of life. J Clin Epidemiol 2004; 57(11):1153–60). 

•  DTSQs (Diabetes Treatment Satisfaction Questionnaire status) 

 3 dimensions: Overall treatment satisfaction, perceived frequency of hyperglycemia, perceived frequency of 

hypoglycemia 

 8 items, each scored on a 7-point Lickert scale (0-6) 

 Overall Treatment Satisfaction: Items 1, 4, 5, 6, 7 and 8 are summed to produce a total treatment satisfaction score 

(range 0-36). The higher the score, the greater the satisfaction with treatment. 

 Perceived frequency of hyperglycemia: Item 2 rated: 6 (‘most of the time’) to 0 (‘none of the time’). Lower scores 

indicate blood glucose levels closer to the ideal. 

 Perceived frequency of hypoglycemia: Item 3 rated: 6 (‘most of the time’) to 0 (‘none of the time’). Lower scores 

indicate blood glucose levels closer to the ideal. 

 6 items related to treatment satisfaction (including convenience, flexibility), with higher scores indicating higher 

satisfaction. 

 2 items related to perceived frequency of hyper- and hypoglycemia, respectively. Higher scores indicating more 

frequent perception of high or low blood glucose. 

 Minimally important difference not reported 

 Each of the 8 items is scored on a scale of 0-6.  

 

PROs were administered before, during and at end of treatment (weeks 0, 28 and 56 respectively). Each questionnaire 

took ~10 minutes to complete. The questionnaires were validated, underwent a linguistic validation process* and 

were translated into the local language before being handed out to the individuals participating in the trial. At weeks 

0, 28 and 56, the PRO questionnaires were preferably to be completed before any trial related procedures and 

participants were to be given the opportunity to complete the questionnaires by themselves without interruption. The 

investigator, or his delegate, reviewed the PRO questionnaires for completeness and AEs immediately following the 

completion of the questionnaire by the participant. 

 

*The aim of a linguistic validation was to obtain translations that were: 

 Conceptually equivalent to the original and comparable across languages 

 Culturally relevant to the context of the target country 

 Easily understood by the people to whom the translated instrument is administered 

Statistical analysis 

A sample size of 400 patients randomized to 3.0 mg liraglutide treatment, 200 patients randomized to 1.8 mg 

liraglutide treatment and 200 patients randomized to placebo were chosen. 

 

These numbers were considered to provide a reasonable estimation of the safety of liraglutide as a weight 

management product in diabetic patients.  

 

The sample size furthermore provided sufficient power for the primary efficacy endpoints weight change, the 

proportion of patients with a weight loss of at least 5% and the proportion of patients with a weight loss larger than 

10%. The hypothesis of equality of 3.0 mg liraglutide versus placebo for each of the three endpoints was tested in a 

hierarchical manner in the order in which they are mentioned.  

 

The sample size was primarily driven by the desire to obtain sufficient power for the 10% responder endpoint for 

which it was assumed to be most difficult to achieve statistical significance. Assuming 20% responders in liraglutide 

3.0 mg group and 10% responders in placebo group, 400 participants on liraglutide 3.0 mg and 200 on placebo would 

yield an 89% power. The trial would have 90% power to detect a difference in mean weight change between 

liraglutide and placebo, given that the true difference is 1.7 kg and the standard deviation is 5.9 kg. 

 

Similarly, with a sample size of 200 patients treated with 1.8 mg liraglutide and 200 patients treated with placebo, the 

trial would have 90% power to detect a difference between 1.8 mg liraglutide and placebo in the proportion of 
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patients with a weight loss greater than 10%, given that the probabilities to achieve this weight loss was 10% for 

placebo and 22% for 1.8 mg liraglutide. Furthermore the trial will have more than 90% power to detect a difference in 

mean weight change between 1.8 mg liraglutide and placebo, given that the true difference was 2 kg and the standard 

deviation is 5.9 kg. 

 

The power for the for the responder endpoints was calculated based on a two-sided chi-square test, and the power of 

the weight change was calculated based on a two sided t-test all with a significance level of 5%. 

 

In accordance with FDA feedback at the time of initiation of this trial, the protocol specified the following analysis 

model for primary and secondary endpoints using LOCF for missing values. For the continuous endpoints an analysis 

of covariance model was used including treatment, country, HbA1c stratification factor, background medication factor, 

interaction between stratification factors and gender as fixed factors and baseline body weight as covariate. For waist 

circumference, body mass index, HbA1c, FPG, PPG increment, blood pressure, and patient reported outcomes 

absolute change was analyzed; for all other endpoints data was analyzed on log-scale. LS means for respectively 

treatment differences and treatment ratios are calculated with 95%-CI.  

 

For the categorical endpoints (proportions of participants) a logistic regression analysis model was used including the 

same factors and covariates. Treatments effects were given as corrected odds ratios with 95% CI.  

 

As LOCF is less well-accepted today, the primary analyses pre-specified in the protocol for the coprimary weight 

endpoints have been replaced in the manuscript with analyses based on multiple imputations (Rubin, D. Multiple 

Imputation for Nonresponse in Surveys, New York: Wiley & Sons, 1987). For change in body weight (%) from 

baseline to week 56 we used the pre-specified MI sensitivity analysis (eTable 3a). In order to present risk differences 

for the analyses of proportion of participants (%) at week 56 with ≥5% loss and >10% loss of baseline body weight 

the original planned model has been replaced with a linear probability model including only treatment as factor.  

Statistical analyses were done in SAS (Version 9.3). 

 

 

eResults 

Safety 

One participant in the liraglutide 1.8 mg group died in the off-drug follow-up period due to pulmonary embolism and 

thromboembolic stroke: a 53-year-old male experienced eight serious adverse events (pulmonary embolism, 

hypotension, acute renal failure, cerebrovascular accident, acute myocardial infarction, embolism arterial, respiratory 

failure, and embolism venous) on day 435 (44 days off-drug). 

Two pregnancies were reported; one pregnancy in a 35-year-old female treated with liraglutide 3.0 mg resulted in a 

healthy delivery, whereas the outcome of a pregnancy in a 29-year-old female treated with placebo is unknown, 

because the participant was lost to follow-up. 

 

Antibodies  

No patients had anti-liraglutide antibodies at baseline. Twelve patients (1.9%) tested positive for anti-liraglutide 

antibodies at week 58. Among patients treated with liraglutide 3.0 mg, 9 developed anti-liraglutide antibodies at week 

58 (cross-reactive with native GLP-1 in 1 patient and neutralizing in 2 patients). Three patients in the liraglutide 1.8 

mg group developed anti liraglutide antibodies (non-cross-reacting and non-neutralizing). In addition, 1 early 

withdrawn patient (3.0 mg) tested positive for anti-liraglutide antibodies (non-cross-reacting and non-neutralizing) at 

end-of-treatment. 

 

Effects of treatment cessation 

Data from the off-treatment follow-up period are shown in eFigure 3 and eTable 9. After treatment cessation, weight 

regain occurred with both liraglutide 3.0 mg and 1.8 mg (2.3% [2.1 kg, 4.7 lb] and 2.0% [1.8 kg, 4.0 lb], respectively; 

based on data for completers at week 56 and week 68) while weight remained stable in the placebo group (-0.1% [-0.2 

kg, -0.4 lb]). FPG returned to placebo levels within 2 weeks of treatment cessation. Mean pulse rapidly decreased to 

baseline levels after liraglutide cessation; at week 68, change in pulse was -1.3 and -0.5 beats/min, respectively, vs 0.4 

beats/min with placebo. Similarly, lipase and amylase activity returned to baseline levels and were similar across 

groups at week 68. No adverse effects of treatment cessation on binge eating or other safety parameters were 

observed.  
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Supplementary Figures 

 

 

 

eFigure 1: Trial design. 

 

 

 

 

 

 

 

 
 

 

eFigure 2: Percentage of participants with nausea by week and treatment 
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eFigure 3: Effects of treatment cessation.  

(A) Change (%) in body weight from baseline to week 68. (B) Change in fasting plasma glucose from baseline to week 68. (C) Change in 

systolic and diastolic blood pressure over time from baseline to week 68. (D) Change in pulse over time from baseline to week 68. (E) 

Amylase and lipase activity from baseline to week 68. Values are observed means for participants in the full analysis set (A, B, C) or 

safety analysis set (D) who completed each scheduled treatment visit, with no imputation, or geometric means for participants in the 

safety analysis set (E). According to protocol, patients were initiated on additional diabetes treatment at investigators discretion after 

treatment cessation (week 56). Dashed horizontal lines indicate upper normal limit (UNL) and lower normal limit (LNL) for the assay. 

Error bars=Wald 95% CI (Amylase and lipase are assumed to follow a log-normal distribution).
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eTable 1: Exclusion criteria 

1. Treatment with GLP-1 receptor agonists (including liraglutide or exenatide), dipeptidyl peptidase-4 (DPP-4) 

inhibitors or insulin within the last 3 months 

2. Treatment with any hypoglycemic agent(s) other than metformin, sulfonylurea and glitazone in the 3 months prior 

to screening 

3. Recurrent major hypoglycemia or hypoglycemic unawareness as judged by the investigator 

4. Use of any drug (except for metformin, sulfonylurea or glitazone), which in the investigator’s opinion could 

interfere with glucose level (e.g. systemic corticosteroids) 

5. Receipt of any other anti-diabetic investigational drug within 3 months prior to screening for this trial, or receipt of 

any investigational drugs not affecting diabetes within 1 month prior to screening for this trial 

6. Known proliferative retinopathy or maculopathy requiring acute treatment, as judged by the investigator 

7. Untreated or uncontrolled hypothyroidism/hyperthyroidism defined as thyroid-stimulating hormone (TSH) >6 

mIU/L or <0.4 mIU/L  

8. History of chronic pancreatitis or idiopathic acute pancreatitis 

9. Obesity induced by other endocrinologic disorders (e.g. Cushing Syndrome) 

10. Current or history of treatment with medications that may cause significant weight gain, within 3 months prior to 

screening for this trial, including systemic corticosteroids (except for a short course of treatment, ie, 7–10 days), tri-

cyclic antidepressants, atypical antipsychotic and mood stabilizers (eg, imipramine, amitryptiline, mirtazapin, 

paroxetine, phenelzine, clorpromazine, thioridazine, clozapine, olanzapine, valproic acid and its derivatives, and 

lithium)  

11. Diet attempts using herbal supplements or over-the-counter medications within 3 months prior to screening into this 

trial 

12. Current participation in an organized weight reduction program (or within the last 3 months) and/or are currently 

using or have used within 3 months prior to screening for this trial: pramlintide, sibutramine, orlistat, zonisamide, 

topiramate or phenteremine (either by prescription or as part of a clinical trial)  

13. Participation in a clinical trial within the last 3 months prior to screening for this trial 

14. Previous surgical treatment for obesity (excluding liposuction if performed >1 year before trial entry) 

15. Screening calcitonin value ≥50 ng/L 

16. Familial or personal history of multiple endocrine neoplasia type 2 or familial medullary thyroid carcinoma 

17. Personal history of non-familial medullary thyroid carcinoma  

18. Simultaneous participation in any other clinical trial of an investigational drug 

19. History of Major Depressive Disorder within the last 2 years 

20. A patient health questionnaire -9 (PHQ-9) score of ≥15 

21. History of other severe psychiatric disorders, eg, schizophrenia, bipolar disorder 

22. Any lifetime history of a suicide attempt  

23. A history of any suicidal behavior in the last month prior to randomization 

24. Any suicidal ideation of type 4 or 5 on the Columbia suicidality severity rating scale (C-SSRS) in the last month 

prior to randomization 

25. Surgery scheduled for the trial duration period, except for minor surgical procedures, at the discretion of the 

investigator  

26. Uncontrolled treated/untreated hypertension (systolic blood pressure 160 mmHg and/or diastolic blood pressure 

100 mmHg). If white coat hypertension is suspected at the screening visit (visit 1) a repeated measurement at visit 

2 prior to other trial related activities is allowed  

27. Cancer (past or present except basal cell skin cancer or squamous cell skin cancer), which in the investigator’s 

opinion could interfere with the results of the trial 
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28. Known or suspected hypersensitivity to trial product(s) or related product(s) 

29. Previous participation in the randomized phase of this trial. Re-screening is allowed once within the limits of the 

recruitment period  

30. Known or suspected abuse of alcohol or narcotics 

31. Language barrier, mental incapacity, unwillingness or inability to understand and be able to complete the mental 

health questionnaires in the provided language 

32. Participants from the same house hold participating in the trial 

33. Females of childbearing potential who are pregnant, breast-feeding or intend to become pregnant or are not using 

adequate contraceptive methods (adequate contraceptive measures as required by local law or practice) US: 

abstinence and the following methods: diaphragm with spermicide, condom with spermicide (by male partner), 

intrauterine device, sponge, spermicide, Norplant®, Depo-Provera® or oral contraceptives. Germany: adequate 

contraceptive measures are implants, injectables, combined oral contraceptives, hormonal IUD, sexual abstinence 

or vasectomized partner). UK: adequate contraceptive measures are defined as sterilization, intra-uterine device, 

oral contraceptives, consistent use of barrier methods, male sterilization or true abstinence 

34. The receipt of any investigational product within 4 weeks prior to screening for this trial 

The following exclusion criteria were applicable to France in addition to the criteria listed above:  

 Treatment with diet and exercise only  

 Treatment with sulfonylurea as single agent therapy or glitazone as single agent therapy, unless the patient has 

metformin contraindication or metformin intolerance 

 Treatment with triple oral antidiabetic therapy   

 Abnormality of the thyroid identified during the physical examination at screening 

The proportion of participants treated with sulfonylurea mono- or combination therapy was restricted to a maximum of 

30% of total randomized participants. When the target was reached, participants treated with sulfonylurea as background 

treatment were not to be randomized in the trial. 

Participants who were non-compliant with any of the eligibility criteria, but included in the trial, were withdrawn 

immediately. If extraordinary circumstances were in favor of maintaining the participant in the trial then this was only 

acceptable if justified and approved by the independent ethics committee/institutional review board (IEC/IRB), and if the 

regulatory authorities were notified according to local requirements. 

Investigators were recommended to refer screening failure participants with a calcitonin value ≥50 ng/L to an 

endocrinologist for follow-up.  
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eTable 2: Adverse events of special focus 

Pre-defined, broad searches based on standard MedDRA queries, high-level group terms, high-level terms and/or preferred 

terms for adverse events (AEs) in the categories below were performed among all AEs in order to identify relevant events. 

All AEs in the below categories (except death) were evaluated based on the above-mentioned search results (those marked 

‘Pre-defined MedDRA search-based’ below). Some types of AEs were also evaluated via a blinded adjudication process by 

an independent, external adjudication committee of medical experts (those marked ‘Adjudicated’ below). Based on 

predefined diagnostic criteria, the adjudication committee could either confirm or not confirm the AE 

classification/diagnosis. A full listing of the included Standard MedDRA Queries for each grouping is provided in the 

footnotes. 

Event type Evaluation 

  Pre-defined MedDRA search based Adjudicated 

Death No Yes 

Cardiovascular eventsa   

  Acute coronary syndrome Yes Yes 

  Cerebrovascular Yes Yes 

  Heart failure Yes Yes 

  Stent thrombosis Yes Yes 

  Revascularization procedure Yes Yes 

  Hospitalization for cardiac arrhythmia Yes No 

Pancreatitis/suspicion of pancreatitisb Yes Yes 

Gallbladder-related eventsc Yes No 

Neoplasmsd Yes Yes 

Thyroid diseasee Yes AEs requiring thyroidectomy and 

thyroid neoplasms only 

Acute renal failuref Yes No 

Severe hypoglycemic episodes1 Not applicable No 

Immunogenicity eventsg   

  Allergic reactions Yes No 

  Immune-complex disease Yes No 

  Injection-site reactions Yes No 

Psychiatric disordersh Yes No 

MedDRA denotes Medical Dictionary for Regulatory Activities 
aCerebrovascular disorders, Cardiac failure, Embolic and thrombotic events, Torsade de pointes/QT prolongation, Cardiac arrhythmias, Arrhythmia related 

investigations (signs and symptoms), Bradyarrhythmia terms (non-specific), Conduction defects, Disorders of sinus node function, Cardiac arrhythmia 

terms (non-specific), Supraventricular tachyarrhythmias, Tachyarrhythmia terms (non-specific), Ventricular tachyarrhythmias 
bAcute pancreatitis (narrow scope) and the high-level term Acute and chronic pancreatitis 
cBile duct related disorders, Biliary system related disorders and investigations (signs and symptoms), Gallstone related disorders, Infectious biliary 

disorders, Site unspecified biliary disorders, Gallbladder related disorders  
dBiliary neoplasms malignant and unspecified, Biliary malignant tumors, Biliary tumors of unspecified malignancy, Breast neoplasms - malignant and 

unspecified, Breast malignant tumors, Breast tumors of unspecified malignancy, Liver neoplasms - malignant and unspecified, Liver malignant tumors, 

Liver tumors of unspecified malignancy, Malignant or unspecified tumors, Malignant tumors, Tumors of unspecified malignancy, Ovarian neoplasms - 

malignant and unspecified, Ovarian malignant tumors, Ovarian tumors of unspecified malignancy, Oropharyngeal neoplasms, Premalignant disorders, 

Blood premalignant disorders, Gastrointestinal premalignant disorders, Premalignant disorders - general conditions and other site specific disorders, 

Reproductive premalignant disorders, Skin premalignant disorders, Prostate neoplasms - malignant and unspecified, Prostate malignant tumors, Prostate 

tumors of unspecified malignancy, Skin neoplasms - malignant and unspecified, Skin malignant tumors, Skin tumors of unspecified malignancy, Uterine 

and fallopian tube neoplasms - malignant and unspecified, Uterine and fallopian tube malignant tumors, Uterine and fallopian tube tumors of unspecified 

malignancy, Tumor markers 
eHyperthyroidism, Hypothyroidism and the high-level term Thyroid gland disorders and the preferred terms Calcitonin secretion disorder, Ectopic 

calcitonin production, Hypercalcitoninemia, Blood calcitonin abnormal, Blood calcitonin increased 
fAcute renal failure 
gSystemic lupus erythematous (narrow scope), Vasculitis  (narrow scope), Guillain-Barré syndrome (narrow scope) and the preferred terms Serum 

sickness, Serum sickness-like reaction, Cryoglobulin urine present, Cryoglobulins, Cryoglobulinuria, Acute interstitial pneumonitis, Granulomatous 

pneumonitis, Pneumonitis, Fibrillary glomerulonephritis, Glomerulonephritis, Glomerulonephritis acute, Glomerulonephritis chronic, Glomerulonephritis 

membranoproliferative, Glomerulonephritis membranous, Glomerulonephritis minimal lesion, Glomerulonephritis proliferative, Glomerulonephritis 

rapidly progressive, Immunotactoid glomerulonephritis, Mesangioproliferative glomerulonephritis, Immune complex level increased, Type III immune 

complex mediated reaction 
hA tabulation of reported events captured by the System Organ Class (SOC) Psychiatric disorders (including all primary and secondary preferred terms 
within the SOC) was provided 
1Workgroup on Hypoglycemia ADA. Defining and reporting hypoglycemia in diabetes: a report from the American Diabetes Association Workgroup on 

Hypoglycemia. Diabetes Care 2005; 28(5):1245–49. 
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eTable 3a: Protocol-defined analyses of coprimary endpoints: Description 

End point Type of analysis Description 

1,2,3 Last observation carried 

forward (LOCF) 

Carrying forward the last observation on treatment for participants in the FAS without a 

valid measurement at week 56. For mean body weight change from baseline, a 

covariance model was used including treatment, country, HbA1c stratification factor, 

background medication factor, interaction between stratification factors and gender as 

fixed factors and baseline body weight as covariate. For proportions of participants with 

5% and 10% weight loss, respectively, a logistic regression analysis model was used 

including the same factors and covariates 

1,2,3 Completer population Same analysis as the LOCF applied to completers (week 56) in FAS with a valid non-

imputed measurement at week 56 

1,2,3 Baseline weight carried 

forward for participants 

without a valid post-

baseline measurement 

Same analysis as the LOCF applied to all randomized participants allowing for baseline 

carried forward for participants without a post-baseline measurements 

1,2,3 Only excluding values 

after rescue medication 

Same analysis as the LOCF applied to the FAS including the fasting and non-fasting 

weight measurements, off-drug weight measurements and the follow-up weight 

measurements 56 weeks after randomization for participants with early withdrawals  

1,2,3 All available 

measurements 

Same analysis as the LOCF applied to the FAS, including the fasting and non-fasting 

weight measurements, off drug weight measurements, and the follow-up weight 

measurements 56 weeks after randomization and weight measurements following rescue 

medication 

1 Repeated measure 

model 

 

The following repeated measures analysis (linear mixed effect model) using all 

longitudinal fasting weight measurements taken prior to glycemic rescue medication 

available for the FAS were applied. The response variable was the change of body 

weight from baseline, and the model included visit, treatment, country, HbA1c 

stratification factor, background treatment stratification factor, interaction between 

stratification factors and gender and the interaction between treatment and visit and 

baseline body weight and visit as fixed effects and with baseline body weight (at week 0) 

as a covariate. Patient was included as a random factor.  

1 Multiple imputation  

 

Same as repeated measure model above but missing observations were imputed using a 

regression method. This method imputes data sequentially using an ANCOVA model 

with the same factors as in the LOCF-based analysis except that 1) the previous visit’s 

BW value was used instead of the baseline BW and 2) data from placebo completers 

were used in the imputation. 

2,3 Early withdrawals 

counted as non-

responders 

Same analysis as the LOCF applied to the FAS, but regarding participants without a valid 

assessment of fasting body weight at 56 weeks of treatment as non-responders (follow-up 

weights at 56 weeks after randomization, if available, were used). 

2,3 Multiple imputation Same analysis as above but imputing missing observations with a regression method. 

This method imputes data sequentially using an ANCOVA model with the same factors 

as in the LOCF-based analysis except that 1) the previous visit’s BW value was used 

instead of the baseline BW and 2) data from placebo completers were used in the 

imputation 

1: Change in body weight. 2: Proportion of patients achieving ≥5% reduction of baseline body weight (5% responders). 

3: Proportion of patients achieving >10% reduction of baseline body weight (10% responders). 

FAS=full analysis set 
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eTable 3b: Protocol-specified analyses of the coprimary endpoints: Results 

 Number of participants in analysis Estimated treatment difference/odds ratios [95%CI], p-value 

 
Liraglutide  

3.0 mg 

Liraglutide  

1.8 mg 
Placebo Liraglutide 3.0 mg – placebo Liraglutide 1.8 mg – placebo Liraglutide 3.0 mg – 1.8 mg 

Change in body weight (%) from 

baseline to week 56 
         

Primary analysis (LOCF) 411 202 210 -3.97 [-4.84 to -3.11], <0.0001 -2.62 [-3.63 to -1.62], <0.0001 -1.35 [-2.23 to -0.48], 0.0024 

Completer population 317 157 116 -4.10 [-5.28 to -2.93], <0.0001 -2.67 [-4.00 to -1.34], <0.0001 -1.44 [-2.49 to -0.38], 0.0078 

Baseline observation carried forward 422 210 212 -3.81 [-4.67 to -2.95], <0.0001 -2.43 [-3.43 to -1.44], <0.0001 -1.38 [-2.24 to -0.52], 0.0018 

Only excluding values after rescue medication 412 203 210 -3.93 [-4.80 to -3.06], <0.0001 -2.62 [-3.63 to -1.61], <0.0001 -1.31 [-2.19 to -0.44], 0.0034 

Available measurements 412 204 211 -3.96 [-4.84 to -3.08], <0.0001 -2.67 [-3.69 to -1.65], <0.0001 -1.29 [-2.18 to -0.40], 0.0044 

Mixed model repeated measures 411 202 210 -4.39 [-5.45 to -3.32], <0.0001 -2.94 [-4.16 to -1.72], <0.0001 -1.44 [-2.46 to -0.43], 0.0053 

Multiple imputation 412 204 211 -4.00 [-5.10 to -2.90], <0.0001 -2.71 [-4.00 to -1.42], <0.0001 -1.29 [-2.35 to -0.22], 0.0182 

Proportion of participants (%) with  

≥5% weight loss at week 56  
         

Primary analysis (LOCF) 411 202 210 6.81 [4.34 to 10.68], <0.0001 3.69 [2.24 to 6.09], <0.0001 1.84 [1.29 to 2.64], 0.0008 

Completer population 317 157 116 6.52 [3.86 to 11.01], <0.0001 3.30 [1.86 to 5.84], <0.0001 1.98 [1.32 to 2.97], 0.0010 

Baseline observation carried forward 422 210 212 6.34 [4.06 to 9.90], <0.0001 3.42 [2.08 to 5.61], <0.0001 1.85 [1.30 to 2.64], 0.0006 

Only excluding values after rescue medication 412 203 210 7.15 [4.54 to 11.28], <0.0001 3.76 [2.27 to 6.23], <0.0001 1.90 [1.33 to 2.73], 0.0005 

Available measurements 412 204 211 6.66 [4.27 to 10.39], <0.0001 3.52 [2.15 to 5.77], <0.0001 1.89 [1.32 to 2.71], 0.0005 

Early withdrawals counted as non-responders 412 203 211 7.14 [4.47 to 11.41], <0.0001 3.89 [2.31 to 6.54], <0.0001 1.84 [1.27 to 2.64], 0.0011 

Multiple imputation 412 204 211 4.69 [2.95 to 7.45], <0.0001 2.65 [1.58 to 4.46], 0.0002 1.77 [1.21 to 2.58], 0.0030 

Proportion of participants (%) with  

>10% weight loss at week 56  
         

Primary analysis (LOCF) 411 202 210 7.10 [3.48 to 14.48], <0.0001 3.84 [1.75 to 8.41], 0.0008 1.85 [1.16 to 2.95], 0.0099 

Completer population 317 157 116 5.03 [2.42 to 10.48], <0.0001 2.57 [1.13 to 5.80], 0.0237 1.96 [1.18 to 3.26], 0.0093 

Baseline observation carried forward 422 210 212 6.84 [3.36 to 13.94], <0.0001 3.64 [1.66 to 7.97], 0.0012 1.88 [1.18 to 2.99], 0.0078 

Only excluding values after rescue medication 412 203 210 6.18 [3.11 to 12.25], <0.0001 3.34 [1.56 to 7.15], 0.0019 1.85 [1.15 to 2.97], 0.0110 

Available measurements 412 204 211 5.68 [2.95 to 10.96], <0.0001 2.99 [1.43 to 6.23], 0.0036 1.90 [1.19 to 3.05], 0.0074 

Early withdrawals counted as non-responders 412 203 211 5.94 [2.99 to 11.79], <0.0001 3.06 [1.42 to 6.60], 0.0043 1.94 [1.19 to 3.16], 0.0077 

Multiple imputation 412 204 211 4.91 [2.46 to 19.82], <0.0001 2.75 [1.28 to 5.90], 0.0095 1.79 [1.12 to 2.86], 0.0157 

LOCF=last observation carried forward. 

Estimates are treatment differences for change in body weight and treatment odds ratios for proportions of participants. In all analyses, treatment, country, HbA1c stratification factor, background 

medication factor, interaction between stratification factors and gender were fixed factors and baseline body weight was a covariate.  
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eTable 4: Summary of secondary efficacy endpoints at week 56 

 
Change from baseline to week 56,  

or percentage at week 56 

 
Estimated treatment difference/ratio/odds ratio [95% CI], p–value 

 

Liraglutide  

3.0 mg  

N=411 

Liraglutide  

1.8 mg  

N=204 

Placebo  

N=211 

 
Estimate 

type 

Liraglutide 3.0 mg  

vs Placebo 

Liraglutide 1.8 mg  

vs placebo 

Liraglutide 3.0 mg  

vs liraglutide 1.8 mg 

Waist circumference, cm (SD) –6.1 (6.5) –4.8 (5.6) –2.7 (5.4)  TD –3.22 [–4.20 to –2.23], <0.0001 –2.06 [–3.20 to –0.92], 0.0004 –1.16 [–2.16 to –0.16], 0.0224 

Body mass index, kg/m2 (SD) –2.2 (2.1) –1.7 (2.1) –0.8 (1.7)  TD –1.50 [–1.83 to –1.18], <0.0001 –0.95 [–1.33 to –0.57], <0.0001 –0.56 [–0.89 to –0.23], 0.0010 

Glycemic parameters            

HbA1c, %-point (SD) –1.3 (0.9) –1.1 (1.0) –0.3 (0.9)  TD –0.93 [–1.08 to –0.78], <0.0001 –0.74 [–0.91 to –0.57], <0.0001 –0.19 [–0.34 to –0.04], 0.0125 

Number of individuals achieving HbA1c 

<7.0%, (%)  

278 (69.2) 130 (66.7) 56 (27.2)  OR 8.79 [5.74 to 13.44], <0.0001 7.71 [4.76 to 12.51], <0.0001 1.14 [0.76 to 1.71], 0.53 

Number of individuals achieving HbA1c 

≤6.5%, (%)  

227 (56.5) 89 (45.6) 31 (15.0 )  OR 9.61 [6.05 to 15.26], <0.0001 5.98 [3.59 to 9.97], <0.0001 1.61 [1.10 to 2.34], 0.0142 

FPG, mg/dL (SD) –34.3 (38.5) –26.8 (50.3) –0.2 (37.0)  TD –31.89 [–38.02 to–25.59], <0.0001 –23.06 [–30.27 to –15.86], <0.0001 –8.83 [–15.14 to –2.52], 0.0061 

PPG increment, mg/dL (SD) –16.2 (37.8) –12.6 (37.8) –5.4 (36.0)  TD –9.91 [–15.14 to –4.68], 0.0003 –7.93 [–13.87 to –1.98], 0.0088 –1.98 [–6.85 to 3.06], 0.45 

Fasting glucagon, % (CV) –10.4 (34.7) –7.9 (30.8) 0.6 (33.0)  R 0.87 [0.83 to 0.92], <0.0001 0.91 [0.86 to 0.96], 0.0007 0.96 [0.92 to 1.01], 0.15 

Fasting insulin, % (CV) 6.87 (67.3) 10.65 (48.7) 1.94 (47.0)  R 1.03 [0.94 to 1.12], 0.50 1.07  [0.96  to 1.18], 0.21 0.97 [0.89 to 1.05], 0.44 

Fasting C-peptide, % (CV) 3.3 (53.4) 2.4 (34.0) –2.4 (28.5)  R 1.04 [0.98 to 1.10], 0.17 1.03 [0.97 to 1.10], 0.29 1.00 [0.95 to 1.06], 0.87 

Fasting pro-insulin, % (CV) –34.4 (78.9) –23.6 (85.2) –0.5 (61.6)  R 0.65 [0.58 to 0.73], <0.0001 0.77 [0.68 to 0.88], <0.0001 0.85 [0.76 to 0.95], 0.0035 

Fasting pro-insulin/insulin,% (CV) –38.4 (64.4) –31.6 (87.1) –2.2 (176.0)  R 0.63 [0.58 to 0.69], <0.0001 0.72 [0.64 to 0.79], <0.0001 0.88 [0.81 to 0.97], 0.0067 

HOMA-B, % (CV) 94.3 (419.0) 72.3 (55.1) 9.1 (57.0)  R 1.71 [1.52 to 1.92], <0.0001 1.53 [1.34 to 1.74], <0.0001 1.12 [1.00 to 1.25], 0.0424 

HOMA-IR, % (CV) –20.0 (76.7) –10.5 (79.4) –3.3 (79.5)  R 0.84 [0.75 to 0.94], 0.0031 0.93 [0.82 to 1.07], 0.32 0.90 [0.80 to 1.00], 0.0496 

Blood pressure            

Systolic, mmHg (SD) –2.8 (13.5) –3.5 (12.7) –0.4 (13.4)  TD –2.59 [–4.56 to –0.62], 0.0102 –2.68 [–4.98 to –0.38], 0.0223 0.09 [–1.92 to 2.11], 0.93 

Diastolic, mmHg (SD) –0.9 (8.7) –1.1 (9.4) –0.5 (9.1)  TD –0.36 [–1.69 to 0.96], 0.59 –0.19 [–1.74 to 1.36], 0.81 –0.17 [–1.53 to 1.18], 0.80 

Lipid profile            

Total cholesterol, % (CV) –1.46 (16.9) –2.20 (20.2) 3.80 (16.2)  R 0.96 [0.94to 0.99], 0.0116 0.97 [0.94 to 1.00], 0.06 0.99 [0.97 to1.02], 0.71 

HDL-cholesterol, % (CV) 4.70 (16.1) 4.45 (14.2) 1.93 (14.3)  R 1.03 [1.00 to 1.05], 0.0255 1.02 [0.99 to 1.05], 0.16 1.01 [0.98 to 1.03], 0.54 

LDL-cholesterol, % (CV) 0.58 (38.8) –3.07 (30.5) 5.02 (27.3)  R 0.98  [0.93 to 1.03], 0.36 0.95 [0.90 to 1.01], 0.10 1.03 [0.98 to 1.08], 0.31 

VLDL-cholesterol, % (CV) –14.10 (43.0) –8.14 (41.7) 0.53 (35.5)  R 0.87  [0.81 to 0.93], <0.0001 0.94 [0.87 to 1.01], 0.09 0.93 [0.87 to 0.99], 0.0232 

Triglycerides, % (CV) –14.68 (46.9) –9.45 (47.9) 0.41 (40.5)  R 0.86  [0.80 to 0.92], <0.0001 0.93 [0.86 to1.01], 0.07 0.93 [0.87 to 1.00], 0.0380 

Free fatty acids,% (CV) –13.57 (157.0) –11.66 (60.6) –9.02 (42.6)  R 0.94 [0.88 to 1.01], 0.10 0.95 [0.88 to1.03], 0.22 0.99 [0.93 to 1.06], 0.81 

hsCRP,% (CV) –33.51 (141.0) –33.34 (119.0) –10.45 (125.0)  R 0.73 [0.64 to 0.83], <0.0001 0.75 [0.65 to 0.88], 0.0002 0.97 [0.85 to 1.10], 0.64 

Adiponectin,% (CV)  6.6 (1848.0) 3.5 (90.3) 1.3 (35.5)  R 1.06 [0.98 to 1.15], 0.17 1.07 [0.97 to 1.18], 0.18 0.99 [0.91 to 1.08], 0.86 

Fibrinogen,% (CV) 4.54 (32.2) 1.68 (35.8) –3.11 (33.9)  R 1.05 [1.00 to 1.09], 0.0464 1.04 [0.98 to 1.09], 0.18 1.01 [0.97 to 1.06], 0.65 

PAI-1, AU/mL – – –   0.76 [0.66 to 0.89], 0.0004 0.84 [0.71 to 1.00], 0.06 0.90 [0.78 to 1.04], 0.16 

UACR,% (CV) –18.36 (165.2) –10.79 (254.0) –2.34 (133.1)  R 0.80 [0.68 to 0.94], 0.0086 0.92 [0.76 to 1.12], 0.42 0.86 [0.73 to 1.02], 0.08 

Concomitant oral hypoglycemic 

agents 

           

Change in net use – – –  OR 5.63 [3.62 to 8.76], <0.0001 3.36 [2.07 to 5.47], <0.0001 1.68 [1.09 to 2.58], 0.0191 

Decrease, no.(% patients) 54 (13.1) 17 (8.3) 12 (5.7)         

Increase, no.(% patients) 21 (5.1) 19 (9.3) 7 (27.0)         

No change, no.(% patients) 337 (81.8) 168 (82.4) 142 (67.3)         

Patient-reported outcomes            

IWQoL-Lite, Score (SD)            

Physical function 15.16 (18.02) 12.50 (17.30) 8.92 (16.13)  TD 4.92 [2.12 to 7.71], 0.0006 2.64 [–0.59 to 5.88], 0.1089 2.27 [–0.53 to 5.08], 0.11 

Self esteem 12.48 (19.31) 9.80 (17.67) 9.61 (18.63)  TD 1.51 [–1.37 to 4.39], 0.30 0.01 [–3.32 to 3.34], 1.00 1.50 [–1.39 to 4.39], 0.31 

Sexual life 9.22 (23.72) 6.90 (21.70) 7.78 (21.86)  TD –0.70 [–4.27 to 2.88], 0.70 –2.03 [–6.16 to 2.11], 0.34 1.33 [–2.25 to 4.91], 0.47 

Public distress 7.06 (16.94) 4.84 (14.06) 4.11 (12.57)  TD 1.64 [–0.61 to 3.89], 0.15 0.00 [–2.60 to 2.60], 1.00 1.64 [–0.62 to 3.89], 0.15 

Work 8.80 (17.23) 5.48 (16.56) 5.45 (15.77)  TD 1.54 [–0.76 to 3.85], 0.19 –1.06 [–3.73 to 1.61], 0.44 2.60 [0.29 to 4.92], 0.0275 

Total score 11.68 (14.67) 9.07 (14.05) 7.58 (12.57)  TD 2.75 [0.57 to 4.93], 0.0136 0.78 [–1.74 to 3.31], 0.54 1.96 [–0.23 to 4.16], 0.08 

DTSQ, score (SD)            

Total score 4.15 (7.61) 3.89 (7.62) 2.32 (7.03)  TD 1.44 [0.40 to 2.48], 0.0066 1.14 [–0.07 to 2.34], 0.06 0.30 [–0.74 to 1.35], 0.57 

For waist circumference, body mass index, HbA1c (%–point), FPG, PPG increment, blood pressure, and patient reported outcomes, data are observed raw mean change (SD) and estimates are 

treatment differences. For the proportion of participants achieving HbA1c targets values are observed proportions, and odds ratios (OR) are estimates from a logistic regression model for 

participants in the full analysis set. Change in net use of oral hypoglycemic agents was defined as the composite measure of an increase, no change or decrease in dose or number of medications. 

Use of concomitant oral hypoglycemic agents data are observed proportions, and estimates are from a cumulative logit model using a cumulative logit link. For all other endpoints the data have 
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been analyzed on a log-scale and the results are presented as relative change from baseline in observed geometric mean (% and CV) and estimates are treatment ratios. All data are for patients in 

the full analysis set with LOCF.  

AU=arbitrary units. CV=coefficient of variation. DTSQ=diabetes treatment satisfaction questionnaire. FPG=fasting plasma glucose. HbA1c=glycated hemoglobin. HOMA-B= homeostatic model 

of assessment-beta cell function. HOMA-IR=homeostatic model of assessment insulin resistance index. hsCRP=high sensitivity C-reactive protein. IWQoL-Lite=impact of weight on quality of 

life lite. OHA=oral hypoglycemic agent. OR=odds ratio. PAI-1=plasminogen activator inhibitor-1. PPG=prandial plasma glucose. R=ratio. SD=standard deviation. TD=treatment difference. 

UACR=urinary albumin:creatinine ratio. 
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eTable 5: Mean changes in efficacy endpoints from baseline at week 56 and at week 68 after a 12-week off-drug observational follow-up period 

  Liraglutide 3.0 mg Liraglutide 1.8 mg Placebo 

Body weight Change at week 56 (%) 

Change at week 56 (kg) 

Change at week 68 (%) 

Change at week 68 (kg) 

-6.7 (5.5) 

-7.1 (6.2) 

-4.7 (5.0) 

-5.0 (5.6) 

-5.0 (5.6) 

-5.2 (5.8) 

-3.6 (5.7) 

-3.8 (6.3) 

-2.8 (5.4) 

-3.1 (5.9) 

-2.7 (5.8) 

-3.1 (6.6) 

Waist circumference (cm) Change at week 56 -6.8 (6.7) -5.3 (5.6) -3.0 (6.0) 

 Change at week 68 -5.7 (6.3) -4.4 (6.0) -3.2 (6.8) 

Body mass index (kg/m2) Change at week 56 -2.5 (2.2) -1.8 (2.1) -1.1 (2.0) 

 Change at week 68 -1.8 (2.0) -1.3 (2.2) -1.1 (2.3) 

Fasting plasma glucose (mmol/L) Change at week 56 

Change at week 68 

-2.2 (2.0) 

-0.3 (3.0) 

-1.5 (2.9) 

-0.1 (2.3) 

-0.4 (2.0) 

0.0 (2.3) 

Systolic blood pressure (mmHg) Change at week 56 

Change at week 68 

-2.6 (13.8) 

0.5 (13.7) 

-3.8 (12.8) 

-1.0 (13.7) 

-0.5 (13.5) 

1.1 (13.6) 

Diastolic blood pressure (mmHg) Change at week 56 

Change at week 68 

-1.0 (8.8) 

-0.9 (8.8) 

-1.1 (9.5) 

-0.7 (9.0) 

-1.2 (8.8) 

-0.2 (8.1) 

UACR (%) Change at week 56 

Change at week 68 

-18.36 [161.1] 

-4.8 [140.1] 

-10.79 [255.2] 

0.39 [157.6] 

-2.34 [142.1] 

-2.51 [162.0] 

Data are observed means (SD) or [CV] for the completers in the full analysis set with a valid non-imputed measurement at week 56 or week 68, as appropriate, For 

UACR endpoint the data have been analyzed on a log-scale and the results are presented as relative change from baseline in observed geometric mean (%). 
CV=coefficient of variation. UACR=urinary albumin:creatinine ratio. 
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eTable 6: Change in use of oral hypoglycemic agents at week 56 

 Liraglutide 3.0 mg Liraglutide 1.8 mg Placebo 

 N (%) N (%) N (%) 

All participants 412  204  211  

Increase 21 (5.1) 19 (9.3) 57 (27.0) 

No change 337 (81.8) 168 (82.4) 142 (67.3) 

Decrease 54 (13.1) 17 (8.3) 12 (5.7) 

Participants not taking sulfonylurea at baseline 305  153  156  

Increase 15 (4.9) 12 (7.8) 40 (25.6) 

No change 273 (89.5) 135 (88.2) 111 (71.2) 

Decrease 17 (5.6) 6 (3.9) 5 (3.2) 

Participants taking sulfonylurea at baseline 107  51  55  

Increase 6 (5.6) 7 (13.7) 17 (30.9) 

No change 64 (59.8) 33 (64.7) 31 (56.4) 

Decrease 37 (34.6) 11 (21.6) 7 (12.7) 

Full analysis set, last observation carried forward. N=number of participants  
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eTable 7: Summary of coprimary efficacy endpoints at week 56 

 
 Mean and categorical weight loss at week 56 

Estimated treatment difference/risk 

difference  

[95% CI], p–value 
 

Baseline value, kg (SD), 

FAS 

Liraglutide 3.0 mg  

N=412 

Liraglutide 1.8 mg  

N=204 

Liraglutide 3.0 mg vs 

liraglutide 1.8 mg 
Change from baseline,  

fasting body weight, % 
106.0 (21.5) –6.0 –4.7 

–1.29  

[–2.35 to –0.22], 
0.0182 

Observed means,  

FAS LOCF, %  
106.0 (21.5) -6.2 -4.8   

≥5% weight loss, % (n) n/a 54.3 (N.E.) 40.4 (N.E.) 
13.9  

[5.1 to 22.8], 
0.0021 

Observed proportions,  

FAS LOCF, % (n) 
n/a 49.9 (205) 35.6 (72)   

>10% weight loss, % (n) n/a 25.2 (N.E.) 15.9 (N.E.) 
9.3  

[2.4 to 16.2], 
0.0083 

Observed proportions,  

FAS LOCF, % (n) 
n/a 23.4 (96) 14.4 (29)   

Change in body weight values are for all randomized participants set and based on fasting values only. Change in body weight are estimated means, missing 

observations at week 56 were imputed using a regression method and treatment differences are estimates from an analysis of covariance model. Proportions of 

participants are estimated proportions, missing observations were imputed using a regression method and risk differences are estimates from a regression model using 

an identity link, except where specified otherwise. FAS=full analysis set. LOCF=last observation carried forward. n/a=not applicable. N.E.=not estimated 
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eTable 8: Medical events of special interest (weeks 0–58)† 

 Liraglutide 3.0 mg (N=422) Liraglutide 1.8 mg (N=210) Placebo (N=212) 

 N (%) Events Rate N (%) Events Rate N (%) Events Rate 

Patient-years exposure 379.9 189.7 179.7 

Medical events of special interest (weeks 0–58)†    

Major adjudicated adverse cardiovascular events 2 (0.5) 2 1 3 (1.4) 3 2 3 (1.4) 3 2 

Cardiovascular events, total 43 (10.2) 59 16 28 (13.3) 30 16 14 (6.6) 20 11 

Adjudicated and confirmed events 5 (1.2) 7 2 4 (1.9) 5 3 4 (1.9) 5 3 

Acute coronary syndrome 1 (0.2) 1 0 2 (1.0) 2 1 2 (0.9) 2 1 

Cerebrovascular event 1 (0.2) 1 0 2 (1.0) 2 1 1 (0.5) 1 1 

Heart failure 1 (0.2) 1 0 0 (0.0) 0 0 0 (0.0) 0 0 

Coronary revascularization procedure 3 (0.7) 4 1 1 (0.5) 1 1 2 (0.9) 2 1 

Cardiac arrhythmia 16 (3.8) 18 5 10 (4.8) 10 5 3 (1.4) 3 2 

Neoplasms, adjudicated and confirmed events 15 (3.6) 15 4 3 (1.4) 3 2 7 (3.3) 8 4 

Malignant events, adjudicated and confirmed 5 (1.2) 5 1 0 (0.0) 0 0 4 (1.9) 4 2 

Breast 1 (0.2) 1 0 0 (0.0) 0 0 0 (0.0) 0 0 

Colorectal 1 (0.2) 1 0 0 (0.0) 0 0 0 (0.0) 0 0 

Liver 1 (0.2) 1 0 0 (0.0) 0 0 1 (0.5) 1 1 

Male reproductive (Penile; Prostate; Testicular) 1 (0.2) 1 0 0 (0.0) 0 0 0 (0.0) 0 0 

Skin 1 (0.2) 1 0 0 (0.0) 0 0 2 (0.9) 2 1 

Bladder 0 (0.0) 0 0 0 (0.0) 0 0 1 (0.5) 1 1 

Gallbladder-related AEs 5 (1.2) 7 2 4 (1.9) 4 2 1 (0.5) 1 1 

Allergic reactions 3 (0.7) 3 1 9 (4.3) 15 8 5 (2.4) 9 5 

Injection site reactions 39 (9.2) 94 25 17 (8.1) 22 12 18 (8.5) 20 11 

Renal failure 1 (0.2) 1 0 0 (0.0) 0 0 0 (0) 0 0 

Safety analysis set. †Medical events of special interest were predefined. N=number of participants. Rate=event rate per 100 patient-years of exposure.  
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eTable 9: Treatment-emergent hypoglycemic episodes 

 Liraglutide 3.0 mg (N=422) Liraglutide 1.8 mg (N=210) Placebo (N=212) 

 N (%) Events Rate N (%) Events Rate N (%) Events Rate 

Patient-years exposure 379.9 189.7 179.7 

ADA Classification 188 (44.5) 982 259 83 (39.5) 487 257 58 (27.4) 148 82 

Documented symptomatic 97 (23.0) 329 87 47 (22.4) 180 95 27 (12.7) 56 31 

Participants taking sulfonylurea 

as background medication 
110    52    55    

Minor 33 (30.0) 86 86 20 (38.5) 65 136 7 (12.7) 17 34 

ADA classification 67 (60.9) 458 460 34 (65.4) 296 619 28 (50.9) 83 166 

Severe 3 (2.7) 5 5 2 (3.8) 3 6 0 (0.0) 0 0 

Documented symptomatic 48 (43.6) 214 215 23 (44.2) 109 228 15 (27.3) 41 82 

Asymptomatic 50 (45.5) 222 223 25 (48.1) 175 366 16 (29.1) 35 70 

Relative 9 (8.2) 10 10 3 (5.8) 8 17 5 (9.1) 7 14 

Unclassifiable 9 (8.2) 35 35 5 (9.6) 5 10 1 (1.8) 2 4 

Participants not taking 

sulfonylurea as background 

medication 

312    158    157    

Minor 25 (8.0) 42 15 14 (8.9) 23 16 7 (4.5) 7 5 

ADA classification 121 (38.8) 524 187 49 (31.0) 191 135 30 (19.1) 65 50 

Severe 0 (0.0) 0 0 0 (0.0) 0 0 0 (0.0) 0 0 

Documented symptomatic 49 (15.7) 115 41 24 (15.2) 71 50 12 (7.6) 15 12 

Asymptomatic 86 (27.6) 353 126 27 (17.1) 94 66 19 (12.1) 47 36 

Relative 18 (5.8) 54 19 11 (7.0) 23 16 2 (1.3) 2 2 

Unclassifiable 10 (3.2) 17 6 6 (3.8) 9 6 4 (2.5) 4 3 

Safety analysis set. N=number of participants. Rate=event rate per 100 patient-years of exposure. ADA=American Diabetes Association. Minor=minor hypoglycemia (plasma 

glucose <3.1 mmol/L [56 mg/dL]). Hyperglycemic episodes were classified according to ADA definitions (American Diabetes Association. Diagnosis and Classification of 

Diabetes Mellitus. Diabetes Care 2010;33(Suppl.1):S62–69. Documented symptomatic=plasma glucose ≤3.9 mmol/L [70 mg/dL] and symptoms typical of hypoglycemia. 
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eTable 10: Mean change in pulse from baseline 

 Liraglutide 3.0 mg (N=422) Liraglutide 1.8 mg (N=210) Placebo (N=212) 

 N (%) N (%) N (%) 

Mean [SD] change from baseline* (bpm) 2.0 [9.7]  2.1 [10.1]  -1.4 [9.3]  

Change >5 bpm at ≥two consecutive visits 257 60.9 118 56.2 78 36.8 

Change >10 bpm at ≥two consecutive visits 152 36.0 72 34.3 34 16.0 

Change >20 bpm at ≥two consecutive visits 19 4.5 16 7.6 7 3.3 

Safety analysis set. *Change from baseline data are observed means at week 56 [standard deviation], last observation carried forward. BPM=beats per 

minute. N=number of participants 

 

 

 

eTable 11: Pancreatic enzymes 

 Liraglutide 3.0 mg (N=422) Liraglutide 1.8 mg (N=210 Placebo (N=212) 

 N (%) N (%) N (%) 

Lipase Mean [SD] change from baseline*, U/L 15.3 [44.4]  16.6 [46.9]  3.7 [38.7]  

Lipase ≥2×UNL at any time 66 15.9 34 16.7 23 11.2 

Lipase >3×UNL at any time 32 7.7 20 9.8 13 6.3 

Amylase Mean [SD] change from baseline*, U/L 8.9 [20.3]  7.6 [21.2]  3.0 [17.4]  

Amylase ≥2×UNL at any time 4 1.0 3 1.5 2 1..0 

Amylase >3×UNL at any time 0 0.0 0 0.0 0 0.0 

Safety analysis set. Amylase UNL=112 U/L; lipase ULN=60 U/L. *Change from baseline data are observed means at week 56 [standard deviation], last 

observation carried forward. N=number of participant. UNL=upper normal limit. 

 

 

eTable 12: Median calcitonin levels and the proportion of participants with calcitonin ≥20 and ≥50 ng/L 

 Liraglutide 3.0 mg (N=422) Liraglutide 1.8 mg (N=210) Placebo (N=212)  

Median calcitonin [Range], ng/L    

Baseline 1.0 [1.0 to 68.9] 1.0 [1.0 to 61.7] 1,0 [1.0 to 27.2] 

Week 56 1.0 [1.0 to 88.9] 1.0 [1.0 to 47.0] 1.0 [1.0 to 18.9] 

No. participants with calcitonin values, ≥20 ng/L (%)     

Baseline 6 (1.4) 2 (1.0) 2 (0.9) 

Week 56 8 (1.9) 1 (0.5) 0 (0.0) 

No. participants with calcitonin values, ≥50 ng/L (%)     

Baseline 1 (0.2) 1 (0.5) 0 (0.0) 

Week 56 1 (0.2) 0 (0.0) 0 (0.0) 

Safety analysis set. Last observation carried forward.  




