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 43 
1.  Overview 44 
 45 
1.1 Synopsis 46 

 47 
The Functional Impact of Glucagon-like peptide-1 (GLP-1) for Heart Failure Treatment (FIGHT) trial is 48 
testing the efficacy and safety of therapy with subcutaneous (SQ) GLP-1 agonist in the post-AHFS 49 
discharge period in order to assess clinical stability over a six month treatment and follow-up period.    50 
 51 
1.2 Study Treatments 52 
 53 
Placebo or GLP-1 agonist liraglutide (0.6 mg SQ daily for 7 days, 1.2 mg SQ daily from day 7 through day 54 
30, 1.8 mg from day 30 to day 180) will be administered daily by SQ injection, initiated at discharge and 55 
administered for six months. Study treatment is administered by daily injection at any time of day, 56 
independently of meals, and can be injected subcutaneously in the abdomen, thigh or upper arm. 57 
 58 
2.  Study Design 59 
 60 
2.1 Overview 61 
 62 
The FIGHT study is a randomized, double-blind, placebo-controlled study in high risk post-acute heart failure 63 
patients with reduced ejection fraction. A total of 300 patients will be enrolled in the trial.     64 
 65 
The treatments in this study are blinded. Treatment is expected to last for 24 weeks.  66 
 67 
The over-arching hypothesis is that, compared to placebo, therapy with the GLP-1 agonist liraglutide in the 68 
post-acute heart failure syndrome discharge period will be associated with greater clinical stability as 69 
assessed by a novel global rank endpoint, which is a composite of time to death, time to heart failure 70 
hospitalization, and time-averaged proportional change in NT pro BNP through 180 days. 71 
 72 
2.2 Randomization 73 
 74 
Patients are randomized in a 1:1 ratio to either the Liraglutide or Placebo. The randomization scheme 75 
consists of a permuted block design with stratification by clinical site and presence of Type II diabetes.   76 
 77 
2.3 Data Sources 78 
 79 
A database of case report form and biomarker core lab data will be created in Inform, and the data then 80 
transferred to SAS for analysis.  The randomized treatment assignment will be provided through data 81 
provided by the Axcess system, an Almac Clinical Services web-based randomization system. 82 
 83 
3.  Analysis Population and Missing Data 84 
 85 
All randomized patients will be included in the analysis population for assessing the primary, secondary and 86 
tertiary endpoints.  However, as described in subsequent sections of this document, some patients may be 87 
excluded from certain analyses if key data elements are missing.  With the extensive efforts being made in 88 
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connection with the clinical sites to ensure data quality and completeness, it is expected that exclusion of 89 
patients for any endpoint analysis will be minimal.   90 
 91 
There were a number of patients that had a left ventricular assist device (LVAD) placed or received a heart 92 
transplant (HTP) prior to the end of the study follow-up. Due to the affect these procedures would have on 93 
the heart failure symptoms and quality of life, any data collected post-LVAD or HTP will not be used in 94 
analyses.  95 
 96 
The specific endpoint descriptions in Sections 8 through 10 describe the circumstances that would lead to a 97 
patient being excluded from a specific analysis. 98 
 99 
4.  General Methodology 100 
 101 
Medians, 25th and 75th percentiles will be presented for continuous variables; the number and percentage of 102 
patients in each category will be presented for categorical variables.  For all endpoints a p-value ≤0.05 will 103 
be considered statistically significant.  Analyses will be performed using validated SAS software (SAS 104 
Institute, Inc, Cary, NC).  Appropriate statistical models will be used to examine the effect of treatment with a 105 
GLP-1 agonist on both the primary, secondary, and tertiary outcomes in the study. 106 
 107 
For the rank-based endpoints, a non-parametric testing strategy will be employed. For continuous endpoint 108 
variables, conventional general linear models will be used.  For endpoints where the response is 109 
dichotomous (binary), the logistic regression model will be used.  For time-to-event endpoints, the Cox 110 
regression model will be used.   111 
 112 
5.  Primary Endpoint 113 
 114 
Primary Endpoint 115 
#1: Global rank endpoint, which includes time to death, time to heart failure hospitalization, and time-116 
averaged proportional change in NT pro BNP through 180 days  117 
 118 
See Section 8 for a detailed description of the primary endpoint, including rules that will be followed for 119 
handling incomplete data. 120 
 121 
6.  Secondary Endpoints 122 
 123 
Secondary Endpoints 124 
#1: Change in cardiac structure and function from baseline to 180 days  125 
#2: Change in 6 minute walk from baseline to 30, 90, and 180 days 126 
#3: Change in Kansas City Cardiomyopathy Questionnaire (KCCQ) symptom scores from baseline to 180 127 
days  128 
#4: Individual components of the primary endpoint at 30, 90 and 180 days 129 
#5: Number of combined events (death + heart failure (HF) hospitalization; death + HF hospitalization + 130 
emergency department (ED) visits) 131 
#6: Global rank endpoint, which includes time to death, time to heart failure hospitalization, and change in 132 
NT pro BNP from baseline to 180 days 133 
 134 
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See Section 9 for a detailed description of each secondary endpoint, including rules that will be followed for 135 
handling incomplete data. 136 
 137 
7.  Tertiary Endpoints 138 
 139 
Tertiary Endpoints 140 
#1: Change in AHFS biomarker panel from baseline to 30, 90 and 180 days  141 
#2: Change in glycosylated hemoglobin at 30, 90 and 180 days 142 
#3: Change in weight at 30, 90, and 180 days 143 
#4: Change in insulin resistance at 180 days 144 
#5: Change in fasting lipids at 180 days 145 
 146 
See Section 10 for a detailed description of each tertiary endpoint, including rules that will be followed for 147 
handling incomplete data. 148 
 149 
8.  Endpoint Descriptions 150 

8.1 – Primary Endpoint 151 
 152 
Endpoint Description: Global rank endpoint, which includes time to death, time to heart failure 153 
hospitalization, and time-averaged proportional change in NT pro BNP through 180 days 154 
 155 
Response Variable Definition: A rank score based on time to death (tier 1), time to adjudicated heart failure 156 
hospitalization (tier 2), and time-averaged proportional change in NT pro BNP through 180 days (tier 3). See 157 
the following table for a description of the coding and example scores. NT Pro BNP is assessed at baseline, 158 
30, 90, and 180 days. 159 

 160 
 Rank Example Scores 
Shortest time to death from randomization 1 Death 1 day post randomization 
 2 Death 20 days post randomization  

 . 
.  

 X End of first tier 
Alive at 24 weeks and shortest time to HF hospitalization from  X+1 Admission 1 day post randomization   
randomization X+2 Admission 20 days post randomization 
 . 

.  

 Y End of second tier 
Time-averaged proportional change in NT pro BNP through  Y+1 Δ = maximum value 
180 days * Y+2 Δ = next smallest value 
 . 

.  

 max N Δ = smallest value 
 161 
* Increases in time-averaged proportional change in NT pro BNP indicate a worse result. A day 180 change 162 
score greater than 0 (Δ > 0) indicates a worse result. A day 180 change score smaller than 0 (Δ < 0) 163 
indicates a better result. There are two ways that the area under the curve (AUC) can be calculated.  164 
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 165 
The proposed method uses the post-baseline NT pro BNP measures after correction for the baseline value.  166 
The time-averaged proportional change in NT Pro BNP is defined as follows:  167 
(30)*Day 30 value/Baseline value + (60)*Day 90 value/Baseline value + (90)*Day 180 value/Baseline value. 168 
The weighting for visits will be adjusted as needed based on incomplete biomarker data. For example, if a 169 
patient is missing the Day 90 value, the revised time-average proportional change in NT pro BNP would be 170 
defined as (30)*Day 30 value/Baseline value + (150)*Day 180 value/Baseline value. 171 
 172 
An alternative definition that will be investigated but not used for the primary result utilizes the complete area 173 
under the curve, as follows: 174 
[(30)*Day 30 value/Baseline value + (60)*Day 90 value/Baseline value + (90)*Day 180 value/Baseline 175 
value]/2 + [(30)*Baseline value/Baseline value + (60)*Day 30 value/Baseline value + (90)*Day 90 176 
value/Baseline value]/2.  177 
 178 
Additional Covariates:  None 179 

 180 
Handling of Dropouts and Missing Data: 181 
If the patient was missing core lab NT Pro BNP, at a specific visit but did have local lab NT Pro BNP 182 
available, the local lab result will be used in place of the missing result in the calculations. In the event the 183 
patient did not die or have a heart failure re-admission and was lacking the baseline NT Pro BNP value, the 184 
average baseline NT Pro BNP value will be imputed. Similarly, if the patient is missing the day 180 NT Pro 185 
BNP value, a LOESS smoother will be used to predict the day 180 value based on the other values for that 186 
patient.  In the event that a patient had a LVAD placed yet did not have a HF hospitalization after 187 
adjudication, the hospitalization where the LVAD was reported will be considered a HF hospitalization. 188 
 189 
Statistical Tests: 190 
A Wilcoxon test (PROC NPAR1WAY) will be used to test whether there is a difference in the distribution of 191 
ranks between the two treatment arms.  192 
 193 
Interpretation of Results: Lower rank scores indicate worse outcomes 194 
 195 
9.  Secondary Endpoint Descriptions 196 
 197 
9.1 – Secondary Endpoint #1 198 
 199 
Endpoint Description: Change in cardiac structure and function from baseline to 180 days as assessed by 200 
left ventricular end-systolic volume (LVESV) index, left ventricular end-diastolic volume (LVEDV) index, left 201 
ventricular ejection fraction, and E/e’ ratio. 202 
 203 
Response Variable Definition: Change for each response is defined as the 24 week value – baseline value. 204 
The echocardiogram is performed at baseline and day 180. 205 
 206 
Additional Covariates:  Baseline value of the response variable 207 

 208 
Handling of Dropouts and Missing Data: 209 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 210 
imputation will be used to address the missing data. The following variables will be used in the calculation of 211 
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missing echocardiogram data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), 212 
age, sex, baseline EF, baseline LVEDV, baseline LVESV, baseline E, baseline medial e’, baseline lateral e’, 213 
day 180 EF, day 180 LVEDV, day 180 LVESV, day 180 E, day 180 medial e’, and day 180 lateral e’. 214 
 215 
Two sensitivity analyses will be performed that account for missing data differently.  216 
 217 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 218 
calculated, the patient is excluded from that particular analysis. 219 
 220 
2) Worst rank analysis: The observed change in ECHO measure will be ranked from smallest to largest. Any 221 
patient that died or had a LVAD prior to the assessment point will be assigned the worst rank possible based 222 
on the observed data. 223 
 224 
Statistical Tests: 225 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 226 
differences in the change in each of the response variables between the two treatment groups. The non-227 
parametric Wilcoxon Rank Sum test (PROC NPAR1WAY) will be used for the worst rank score analysis. 228 
 229 
Interpretation of Results: For the general linear models, a decrease in EF, an increase in LVEDV index, an 230 
increase in LVESV index, and an increase in medial and lateral E/e’ indicate worse outcomes. Lower rank 231 
scores indicate worse outcomes in the worst rank analysis.  232 
 233 
9.2 – Secondary Endpoint #2 234 
 235 
Endpoint Description: Change in functional status as assessed by six minute walk distance at 30, 90, and 236 
180 days after randomization. 237 
 238 
Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 239 
value. The six minute walk is performed at baseline, and 30, 90, and 180 days. 240 
 241 
Additional Covariates:  Baseline value of the response variable 242 

 243 
Handling of Dropouts and Missing Data: 244 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 245 
imputation will be used to address the missing data. The following variables will be used in the calculation of 246 
missing walk distance data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), 247 
age, sex, baseline walk distance, day 30 walk distance, day 90 walk distance, and day 180 walk distance. 248 
 249 
Two sensitivity analyses will be performed that account for missing data differently.  250 
 251 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 252 
calculated, the patient is excluded from that particular analysis. 253 
 254 
2) Worst rank analysis: The observed change in walk distance will be ranked from smallest to largest. Any 255 
patient that died or had a LVAD prior to the assessment point will be assigned the worst rank possible based 256 
on the observed data. 257 

 258 
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Statistical Tests: 259 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 260 
differences in the change in response variables between the two treatment groups. The non-parametric 261 
Wilcoxon Rank Sum test (PROC NPAR1WAY) will be used for the worst rank score analysis. 262 
 263 
Interpretation of Results: For the general linear models, a decrease in walk distance indicates worse 264 
outcome. Lower rank scores indicate worse outcomes in the worst rank analysis.  265 
 266 
9.3 – Secondary Endpoint #3 267 
 268 
Endpoint Description: Change in symptoms as assessed by the Kansas City Cardiomyopathy Questionnaire 269 
(Overall and Clinical Summary Scores) at 30, 90, and 180 days after randomization. 270 
 271 
Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 272 
value. The KCCQ is completed at baseline, and 30, 90, and 180 days. 273 
 274 
Additional Covariates:  Baseline value of the response variable 275 

 276 
Handling of Dropouts and Missing Data: 277 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 278 
imputation will be used to address the missing data. The following variables will be used in the calculation of 279 
missing KCCQ data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), age, sex, 280 
baseline overall summary score, baseline clinical summary score, day 30 overall summary score, day 30 281 
clinical summary score, day 90 overall summary score, day 90 clinical summary score, day 180 overall 282 
summary score, and day 180 clinical summary score. 283 
 284 
Two sensitivity analyses will be performed that account for missing data differently.  285 
 286 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 287 
calculated, the patient is excluded from that particular analysis. 288 
 289 
2) Worst rank analysis: The observed change in KCCQ score will be ranked from smallest to largest. Any 290 
patient that died or had a LVAD prior to the assessment point will be assigned the worst rank possible based 291 
on the observed data. 292 

 293 
Statistical Tests: 294 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 295 
differences in the change in response variables between the two treatment groups. The non-parametric 296 
Wilcoxon Rank Sum test (PROC NPAR1WAY) will be used for the worst rank score analysis. 297 
 298 
Interpretation of Results: For the general linear models, a decrease in KCCQ score indicates worse 299 
outcome. Lower rank scores indicate worse outcomes in the worst rank analysis.  300 
 301 
9.4 – Secondary Endpoint #4 302 
 303 
Endpoint Description: Individual components of the primary endpoint through 180 days after randomization. 304 
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 305 
9.4.1 Response Variable Definition: Mortality through day 180. 306 
 307 
Additional Covariates:  None  308 

 309 
Handling of Dropouts and Missing Data: 310 
All patients will have some information regarding mortality. 311 

 312 
Statistical Tests: The Cox regression model for survival data (PROC PHREG in SAS) will be used to test the 313 
statistical significance of differences in mortality between the treatments. Kaplan-Meier curves will be 314 
generated to graphically display the mortality rates as a function of time from randomization in each 315 
treatment. 316 
 317 
Interpretation of Results: Higher mortality rates indicate worse outcome. 318 
 319 
9.4.2 Response Variable Definition: Heart failure hospitalization through day 180. 320 
 321 
Additional Covariates:  None 322 

 323 
Handling of Dropouts and Missing Data: 324 
All patients will have some information regarding occurrence of a heart failure hospitalization. 325 

 326 
Statistical Tests: The Cox regression model for survival data (PROC PHREG in SAS) will be used to test the 327 
statistical significance of differences in heart failure hospitalization between the treatments. Kaplan-Meier 328 
curves will be generated to graphically display the heart failure hospitalization rates as a function of time 329 
from randomization in each treatment. 330 
 331 
Interpretation of Results: Higher heart failure hospitalization rates indicate worse outcome. 332 
 333 

9.4.3 Response Variable Definition: Time-averaged proportional change in NT pro BNP through 180 days. 334 
The NT Pro BNP is collected at baseline, and 30, 90, and 180 days. 335 
 336 
Additional Covariates:  Baseline value of the response variable 337 

 338 
Handling of Dropouts and Missing Data: 339 
If the patient is missing any of the required data such that the change cannot be calculated, multiple 340 
imputation will be used to address the missing data. The following variables will be used in the calculation of 341 
missing NT Pro BNP data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), 342 
age, sex, baseline NT Pro BNP, day 30 NT Pro BNP, day 90 NT Pro BNP, and day 180 NT Pro BNP. 343 
 344 
Two sensitivity analyses will be performed that account for missing data differently.  345 
 346 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 347 
calculated, the patient is excluded from that particular analysis.  348 
 349 
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2) Worst rank analysis: The time-averaged change in NT Pro BNP will be ranked from smallest to largest. 350 
Any patient that died or had a LVAD prior to the assessment point will be assigned the worst rank possible 351 
based on the observed data. 352 

 353 
Statistical Tests: 354 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 355 
differences in the change in response variables between the two treatment groups. The non-parametric 356 
Wilcoxon Rank Sum test (PROC NPAR1WAY) will be used for the worst rank score analysis. 357 
 358 
Interpretation of Results: For the general linear models, an increase in NT pro BNP indicates worse 359 
outcome. Lower rank scores indicate worse outcomes in the worst rank analysis.  360 
 361 
9.5 – Secondary Endpoint #5 362 
 363 
Endpoint Description: Number of combined events (death + HF hospitalization, death + HF hospitalization + 364 
ED visit). 365 
 366 
Response Variable Definition: Both the matched and unmatched approach to the win ratio of Pocock will be 367 
used based on the description in the manuscript (reference 28 in the FIGHT protocol). In general terms, 368 
each patient will be placed into one of the hierarchical groups based on the comparison of active versus 369 
placebo patients. The actual categorization will differ depending on whether the matched or unmatched 370 
approach is used. The hierarchy for the comparisons is as follows: 371 

(a) Liraglutide patient had death first 372 
(b) Placebo patient had death first 373 
(c) Liraglutide patient had HF rehospitalization first 374 
(d) Placebo patient had HF rehospitalization first 375 
(e) Liraglutide had ED visit first – only for endpoint including ED visit 376 
(f) Placebo patient had ED visit first – only for endpoint including ED visit 377 
(g) None of the above 378 

 379 
Additional Covariates:  None 380 

 381 
Handling of Dropouts and Missing Data: 382 
All patients will have some information regarding mortality. In the event that a patient had a LVAD placed yet 383 
did not have a HF hospitalization after adjudication, the hospitalization where the LVAD was reported will be 384 
considered a HF hospitalization. 385 
 386 
Statistical Tests: The win ratio approach of Pocock will be used to evaluate each endpoint. Calculation of the 387 
test statistics, p-values and confidence intervals is detailed in the Pocock manuscript (reference 28 of FIGHT 388 
protocol). 389 
 390 
Interpretation of Results: Lower win ratio scores indicate a worse outcome 391 
 392 
9.6 – Secondary Endpoint #6 393 
 394 
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Endpoint Description: Global rank endpoint, which includes time to death, time to heart failure hospitalization 395 
or ED visit, and time-averaged proportional change in NT pro BNP at 180 days 396 
 397 
Response Variable Definition: A rank score based on time to death (tier 1), time to heart failure 398 
hospitalization or ED visit (tier 2), and time-averaged proportional change in NT pro BNP at 180 days (tier 3). 399 
The only difference between this endpoint and the primary endpoint is addition of ED visit to tier 2. See 400 
section 8.1 for a description of the handling of dropouts and missing data, statistical tests and interpretation 401 
of results. 402 
 403 
10.  Tertiary Endpoint Descriptions 404 
 405 
10.1 – Tertiary Endpoint #1 406 
 407 
Endpoint Description: Change in core lab biomarkers from baseline to 30, 90 and 180 days. The specific list 408 
of biomarkers will be finalized in the near future. The list will include at least aldosterone, cystatin C, and 409 
hsCRP. 410 
 411 
Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 412 
value. The core lab biomarkers are collected at baseline and 30, 90, and 180 days. 413 
 414 
Additional Covariates:  Baseline value of the response variable 415 

 416 
Handling of Dropouts and Missing Data: 417 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 418 
imputation will be used to address the missing data. The following variables will be used in the calculation of 419 
missing biomarker data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), age, 420 
sex, baseline lab value, day 30 lab value, day 90 lab value, and day 180 lab value. 421 
 422 
One sensitivity analysis will be performed that accounts for missing data differently.  423 
 424 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 425 
calculated, the patient is excluded from that particular analysis. 426 
 427 
Statistical Tests: 428 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 429 
differences in the change in response variables between the two treatment groups.  430 
 431 
Interpretation of Results: For the general linear models, an increase in cystatin C or hsCRP indicates a 432 
worse outcome. Since changes in aldosterone could be considered beneficial or troublesome, the 433 
interpretation of those results will be made in the context of the observed data. 434 
 435 
10.2 – Tertiary Endpoint #2 436 
 437 
Endpoint Description: Change in glycosylated hemoglobin (HbA1c) from baseline to 30, 90 and 180 days.  438 
 439 
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Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 440 
value. The HbA1c is collected at baseline and 30, 90, and 180 days. 441 
 442 
Additional Covariates:  Baseline value of the response variable 443 

 444 
Handling of Dropouts and Missing Data: 445 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 446 
imputation will be used to address the missing data. The following variables will be used in the calculation of 447 
missing HbA1c data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), age, sex, 448 
baseline lab value, day 30 lab value, day 90 lab value, and day 180 lab value. 449 
 450 
One sensitivity analysis will be performed that accounts for missing data differently.  451 
 452 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 453 
calculated, the patient is excluded from that particular analysis. 454 
 455 
Statistical Tests: 456 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 457 
differences in the change in response variables between the two treatment groups.  458 
 459 
Interpretation of Results: For the general linear models, an increase in HbA1c indicates a worse outcome.  460 
 461 
10.3 – Tertiary Endpoint #3 462 
 463 
Endpoint Description: Change in weight from baseline to 30, 90 and 180 days.  464 
 465 
Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 466 
value. 467 
 468 
Additional Covariates:  Baseline weight 469 

 470 
Handling of Dropouts and Missing Data: 471 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 472 
imputation will be used to address the missing data. The following variables will be used in the calculation of 473 
missing weight data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), age, sex, 474 
baseline weight, day 30 weight, day 90 weight, and day 180 weight. 475 
 476 
One sensitivity analysis will be performed that accounts for missing data differently.  477 
 478 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 479 
calculated, the patient is excluded from that particular analysis. 480 
 481 
Statistical Tests: 482 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 483 
differences in the change in response variables between the two treatment groups.  484 
 485 
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Interpretation of Results: For the general linear models, an increase in weight indicates a worse outcome.  486 
 487 
10.4 – Tertiary Endpoint #4 488 
 489 
Endpoint Description: Change in insulin resistance as assessed by Homeostasis Model Assessment-Insulin 490 
Resistance (HOMA-IR) from baseline to 180 days. The HOMA-IR derivation uses local lab glucose and 491 
insulin.  492 
 493 
Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 494 
value. Glucose is measured at baseline and 30, 90, and 180 days. Insulin is measured at baseline and 180 495 
days. 496 
 497 
Additional Covariates:  Baseline value of the response variable 498 

 499 
Handling of Dropouts and Missing Data: 500 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 501 
imputation will be used to address the missing data. The following variables will be used in the calculation of 502 
missing insulin resistance data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no 503 
diabetes), age, sex, baseline glucose, baseline insulin, day 30 glucose, day 90 glucose, day 180 glucose 504 
and day 180 insulin. 505 
 506 
One sensitivity analysis will be performed that accounts for missing data differently.  507 
 508 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 509 
calculated, the patient is excluded from that particular analysis. 510 
 511 
Statistical Tests: 512 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 513 
differences in the change in response variables between the two treatment groups.  514 
 515 
Interpretation of Results: For the general linear models, an increase in HOMA-IR indicates a worse outcome.  516 
 517 
10.5 – Tertiary Endpoint #5 518 
 519 
Endpoint Description: Change in local lab fasting lipids from baseline to 180 days. The measures of interest 520 
include total cholesterol, LDL, HDL, and triglycerides. 521 
 522 
Response Variable Definition: Change for each response is defined as the post-baseline value – baseline 523 
value. 524 
 525 
Additional Covariates:  Baseline value of the response variable 526 

 527 
Handling of Dropouts and Missing Data: 528 
If the patient is missing any of the required data such that a difference cannot be calculated, multiple 529 
imputation will be used to address the missing data. The following variables will be used in the calculation of 530 
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missing lipid data:  treatment arm – (liraglutide, placebo), stratification – (diabetes, no diabetes), age, sex, 531 
baseline LDL, HDL, and triglycerides and day 180 LDL, HDL and triglycerides. 532 
 533 
One sensitivity analysis will be performed that accounts for missing data differently.  534 
 535 
1) Observed data: If the patient is missing any of the required data such that a difference cannot be 536 
calculated, the patient is excluded from that particular analysis. 537 
 538 
Statistical Tests: 539 
A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 540 
differences in the change in response variables between the two treatment groups.  541 
 542 
Interpretation of Results: For the general linear models, an increase in LDL, triglycerides, and total 543 
cholesterol indicates a worse outcome. A decrease in HDL indicates a worse outcome. 544 
 545 
11.  Safety analysis – see section 15.4 of protocol 546 
 547 
11.1 – Safety Endpoint #1 548 
Safety Endpoint #1: Comparison of serious adverse events through 180 days 549 
 550 
Response Variable Definitions:  Each unique serious adverse event (SAE) type based on preferred term 551 
within body system. If a patient has more than one event of the same type, the patient is only counted once. 552 
The overall rate of serious adverse events will also be compared by treatment arm. 553 
 554 
Additional Covariates:  None  555 

 556 
Handling of Dropouts and Missing Data: 557 
It is assumed that all patients will have some assessment of serious adverse events made through their 558 
individual follow-up durations. No data are expected to be missing.  559 
 560 
Statistical Tests: 561 
Statistical comparisons will be based on the Fisher’s mid-p-value. 562 
 563 
Interpretation of Results: Higher SAE rates indicate a worse outcome.  564 
 565 
11.2 – Safety Endpoint #2 566 
Safety Endpoint #3: Change in local laboratory values at 30, 90 and 180 days.   567 
 568 
Response Variable Definitions: Change in laboratory values will be calculated as post-baseline value – 569 
baseline value. The list of laboratory values includes sodium, potassium, chloride, bicarbonate, BUN, 570 
creatinine, GFR, total calcium, total protein, albumin, ALT, AST, alkaline phosphatase, total bilirubin, 571 
magnesium, glucose, uric acid, hemoglobin, hematocrit, red blood cell count, red cell distribution width, 572 
white blood cell count, and platelet count. 573 
 574 
Additional Covariates:  Baseline lab value 575 

 576 
Handling of Dropouts and Missing Data: 577 
The analyses will be conducted using only observed data with no adjustment for incomplete data.  578 
 579 
Statistical Tests: 580 
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A general linear model (PROC GLM in SAS) will be used to estimate and statistically compare the 581 
differences in the change in local laboratory values measures between the two treatment groups.   582 
 583 
Interpretation of Results: Since changes in many labs could be considered beneficial or troublesome, the 584 
interpretation of those results will be made in the context of the observed data.  585 
 586 
12.  Interim Analyses 587 
 588 
Interim data analysis for efficacy will not be conducted due to the relatively small size and short duration of 589 
this clinical trial. Safety data will be periodically assessed by the Data and Safety Monitoring Board (DSMB) 590 
based on the reporting of adverse events and local laboratory changes. There are no pre-specified 591 
guidelines for determining stopping rules due to a safety concern. The clinical opinion from the DSMB 592 
deliberations will be sole determinant.  593 
 594 
13.  Subgroup of Interest 595 
 596 
Selected analyses will be performed examining the effects of diabetes at baseline. Models will either adjust 597 
for presence of diabetes or will be performed in diabetes subgroups, as appropriate. Per National Heart, 598 
Lung, and Blood Institute requirements, the primary endpoint will also be assessed within each gender.  599 
 600 

 601 

 602 

 603 

 604 


