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1 Study Overview 1 

This document outlines the statistical analyses to be performed for the SteadiSet Insulin Infusion 2 
Set study. 3 

This is an unblinded, single arm, prospective, multicenter study to assess the efficacy and safety 4 
of the SteadiSet insulin infusion set (IIS) while using a Tandem pump with t:slim X2 Control-IQ 5 
in adults with type 1 diabetes (T1D). Enrollment will proceed with a goal of 240 participants 6 
completing the trial, ~120 who will use Humalog™ (insulin lispro) and ~120 who will use 7 
NovoLog™ (insulin aspart). Participants will be recruited from up to 20 clinical sites, each 8 
contributing a maximum of 25 participants. All participants will use the SteadiSet IIS with the 9 
study pump for 12 wear periods of up to 7 days each. The efficacy analysis will include 10 
participants who complete at least 1 wear period. The safety analysis will include all enrolled 11 
participants. 12 

2 Consistency 13 

This SAP does not conflict with the study protocol statistics chapter (version indicated on the 14 
title page). Additional analyses and tabulations have been included in this Statistical Analysis 15 
Plan that are not included in the protocol. 16 

3 Statistical Hypotheses 17 

The primary outcome is percent of successfully inserted SteadiSet IIS that are not withdrawn 18 
from use prior to 7 days (168 hours) due to the reasons listed in section 5.2. 19 

The null/alternative hypotheses are: 20 

 Null Hypothesis: The success rate is 75%. 21 
 Alternative Hypothesis: The success rate is different from 75% (two-sided). 22 

4 Sample Size 23 

The study is projected to enroll up to 300 participants such that 240 complete the trial: ~120 who 24 
will use Humalog™ (insulin Lispro) and ~120 who will use NovoLog™ (insulin aspart). 25 
Assuming N=120 participants completing the study for each insulin type, a null hypothesis 26 
stating that the success rate is 75%, a true success rate of 83%, 12 wear periods per participant, 27 
within-participant correlation of at most 0.4, and two-sided type 1 error rate of 5% we will have 28 
statistical power of 87% for the evaluation of each of the two insulin types. Note that with only 9 29 
wear periods per participant we would still have 86% power. 30 

5 Outcome Measures 31 

The Primary and Key Secondary Efficacy endpoints will be analyzed by infusion set. If more 32 
than one type of insulin is used during an infusion set wear period, that wear will be excluded 33 
from analyses of the Primary and Key Secondary Efficacy endpoints. When the other Secondary 34 
outcomes or the Exploratory outcome are analyzed separately by insulin type, any wear period 35 
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during which more than one type of insulin is used will be excluded from the analysis, except 36 
where specified.  37 

5.1 Clinical Events Committee 38 

Clinical Primary Efficacy and Key Secondary events will be adjudicated by the Clinical Events 39 
Committee (CEC). The CEC’s composition and role are described in the Clinical Events 40 
Committee SOP and Charter.  41 

5.2 Primary Efficacy Endpoint 42 

Percent of successfully inserted SteadiSet IIS (i.e., those not withdrawn within 8 hours of 43 
insertion) that are not withdrawn from use prior to 7 days (168 hours) due to any of the 44 
following:  45 

1. Blood glucose value ≥250 mg/dL with ketones >1.0 mmol/L, in the absence of illness or 46 
other physiological stress.  47 

2. Blood glucose value ≥250 mg/dL for at least 60 minutes duration, 3 hours or more 48 
following a snack or meal event AND failure to respond to up to 2 adequate corrective 49 
boluses delivered by the pump with a fall of at least 50 mg/dL. In the absence of BGM 50 
testing immediately prior to or following a corrective bolus then CGM values will be 51 
used for the primary endpoint analyses. 52 

3. Investigator advises the infusion set should be replaced to assure participant’s safety. 53 
5.3 Key Secondary Endpoint 54 

Proportion (%) of SteadiSet infusion sets withdrawn from use at any time following insertion 55 
prior to 7 days (168 hours) as evidenced by one or more of the following device failure modes. 56 
NOTE: infusion set removals prior to 168 hours due to miscalculation of date and/or time, along 57 
with other removals that cannot be ascribed to the investigational device performance, are 58 
excluded from this proportion calculation. 59 

1. Infusion set failure as defined in the Primary Endpoint (including any such removals 60 
occurring during the first 8 hours following set insertion) 61 

2. Evidence of infusion set site infection defined as requiring treatment or at the 62 
investigator’s judgment  63 

3. Cannula dislodgement from subcutaneous (SC) space (with or without liquid leakage at 64 
the cannula insertion site) 65 

a. Leakage at the cannula insertion site may or may not be deemed by the 66 
investigator to constitute infusion set failure following consultation with the study 67 
subject 68 

b. Accidental removal events (e.g., tubing caught on doorknob) are excluded from 69 
this proportion calculation 70 

4. Occurrence of a non-resolvable pump occlusion alarm,  71 
5. Other device malfunction (e.g., inability to pierce skin, bending, or other malformation 72 

that might impact insulin infusion, securement failure) 73 
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6. Presence of pain of sufficient severity to prompt early removal of infusion set 74 
7. Any other event that can be ascribed to the investigational device performance that 75 

results in failure of insulin delivery 76 
5.4 Safety Endpoints 77 

Safety endpoints will comprise the incidence, severity, and relationship to the investigational 78 
device of all reported adverse events (serious and non-serious including DKA and severe 79 
hypoglycemia) from the day of enrollment through the day of the final study visit or the day of 80 
the first insertion + 98 days—whichever is earlier.  81 

 Number of adverse events 82 
 Number of adverse device effects 83 
 Number of serious adverse events 84 
 Number of serious adverse events that are unanticipated adverse device effects 85 
 Number of reportable hypoglycemic events as defined in the protocol 86 
 Number of severe hypoglycemia events as defined in the protocol 87 
 Severe hypoglycemia event rate per 100 person-years 88 
 Number of reportable hyperglycemic events with or without ketosis, as defined in the 89 

protocol 90 
 Number of diabetic ketoacidosis events as defined in the protocol 91 
 Diabetic ketoacidosis event rate per 100 person-years 92 

5.5 Other Secondary Endpoints 93 

 Standard glucose control measures obtained from CGM: 94 
o % Time in range 70–180 mg/dL 95 
o % Time in tight range 70–140 mg/dL 96 
o Mean glucose 97 
o % Time above 180 mg/dL 98 
o % Time above 250 mg/dL 99 
o % Time below 70 mg/dL 100 
o % Time below 54 mg/dL 101 
o Rate of hyperglycemic events using a threshold of 180 mg/dL 102 
o Rate of hypoglycemic events using a threshold of 54 mg/dL  103 

 Total daily insulin dose, basal dose, bolus dose, and bolus/basal ratio, overall and by day 104 
of infusion set wear 105 

 Participant tolerability levels for the infusion set insertion as assessed by a pain scale of 0 106 
to 100 with zero being no pain and 100 being significant pain 107 

 Usability, Satisfaction & Preference Survey results 108 
 The trend in hyperglycemia in days 1–3 versus after day 3 109 

5.6 Exploratory Endpoint 110 

 HbA1c change from baseline to the end of study participation 111 
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5.7 Calculation of CGM Metrics 112 

For each CGM metric, one value will be calculated for each participant at baseline and at follow-113 
up. Dropouts will be counted as zero use for the remainder of the study. 114 

5.7.1 Baseline 115 

Baseline secondary CGM metrics will be calculated using CGM data from the 14 days 116 
immediately preceding screening. All the CGM readings will be weighted equally. Data will not 117 
be truncated due to protocol deviation, and there will be no imputation for missing data. A 118 
minimum of 168 hours (7 days) of data is required to calculate baseline CGM metrics. 119 

5.7.2 Follow-up 120 

CGM readings from periods when the participant was not wearing the investigational infusion 121 
set will be excluded from analyses.  122 

The follow-up period begins when the first successfully inserted infusion set is inserted. Follow-123 
up secondary CGM measurements will come from the period between the time of the first 124 
insertion and the end of the day of the Final visit. If the Final visit is missed, the last contact will 125 
be used in its place. All the CGM readings will be weighted equally. There will be no imputation 126 
for missing data. A minimum of 168 hours of data is required to calculate follow-up CGM 127 
metrics.  128 

5.7.3 Daytime and Nighttime 129 

Daytime readings are between 06:00 and 23:59 and nighttime readings are between 00:00 and 130 
05:59. A minimum of 126 hours of daytime data is required to calculate baseline and follow-up 131 
daytime CGM metrics, and a minimum of 42 hours of nighttime data is required to calculate 132 
baseline and follow-up nighttime CGM metrics. 133 

5.7.4 CGM Metrics by Study Week and Infusion Set Wear 134 

24-hour CGM metrics will be calculated for each week of the study and each infusion set wear. 135 
A minimum of 72 hours is required to calculate CGM metrics for these periods. 136 

5.7.5 CGM Metrics during the Final 14 Days of the Study 137 

24-hour CGM metrics from the final 14 days of the study will be tabulated and compared with 138 
baseline. Participants must complete at least six wear periods to be included in these analyses. A 139 
minimum of 144 hours is required to calculate CGM metrics for this period. 140 

5.7.6 Hyperglycemia Trend over Duration of Wear 141 

The trend in hyperglycemia will be assessed with CGM metrics % time above 180 mg/dL, % 142 
time above 250 mg/dL, and mean glucose.  143 

Hyperglycemia trend outcomes will be tabulated by day of infusion set wear. A minimum of 20 144 
hours of data is required for a day to be included in these tabulations. 145 
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Hyperglycemia trend outcomes will also be tabulated by period of the wear (hours 0–<72 versus 146 
hours 72–168 since infusion set insertion). They will be compared between hours 0–<72 and 147 
hours 72–168. A minimum of 48 hours in both periods is required to calculate CGM metrics. 148 

5.7.7 Prolonged Hyperglycemic Events 149 

A CGM-measured hyperglycemic event will be defined as at least 2 sensor values >250 mg/dL 150 
that are 120 or more minutes apart plus no intervening values ≤250 mg/dL; at least 2 sensor 151 
values ≤180 mg/dL that are 15 or more minutes apart with no intervening values >180 mg/dL are 152 
required to define the end of an event, at which point the study participant becomes eligible for a 153 
new event. 154 

5.7.8 Hypoglycemic Events 155 

A CGM-measured hypoglycemic event <54 mg/dL will be defined as at least 2 sensor values 156 
<54 mg/dL that are 15 or more minutes apart plus no intervening values ≥54 mg/dL; at least 2 157 
sensor values ≥54 mg/dL that are 15 or more minutes apart with no intervening values <54 158 
mg/dL are required to define the end of an event, at which point the study participant becomes 159 
eligible for a new event.  160 

5.8 Calculation of Insulin Metrics 161 

For each insulin metric, one value will be calculated for each participant. Tandem pumps 162 
automatically generate basal records approximately every 5 minutes, and 20 hours of data per 163 
day will be required for a day to be considered complete. Only data from the study pump during 164 
wears of the investigational infusion set will be included; all data from a personal pump (if used 165 
during the study) will not be counted. Any dropouts will be counted as zero use for the remainder 166 
of the study. 167 

5.8.1 Overall 168 

Overall insulin metrics will be calculated over the entire follow-up period. A minimum of 21 169 
complete days are required to calculate total daily insulin metrics. Baseline insulin delivery will 170 
be obtained from the Demographics CRF, which describes the week prior to the Screening visit.  171 

5.8.2 Insulin Metrics by Study Week 172 

Insulin metrics will be calculated for each week of the study. A minimum of 6 complete days of 173 
insulin data is required to calculate insulin metrics for a week. 174 

5.8.3 Insulin Metrics by Day of Infusion Set Wear 175 

Insulin metrics will also be tabulated by day of infusion set wear over the entire study. A day is 176 
each subsequent 24-hour period since the current set is inserted. Participants must provide a 177 
minimum of six complete days of insulin data to be included in the calculation for insulin metrics 178 
on that day. 179 
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6 Description of Statistical Methods 180 

6.1 Analysis Cohorts 181 

Analysis of the Primary Efficacy endpoint will include participants who successfully insert at 182 
least one investigational infusion set. 183 

The analysis of the Key Secondary endpoint and the safety endpoints will include all participants 184 
who attempt to insert at least one investigational infusion set.  185 

Analyses of all other endpoints will include participants who successfully insert at least one 186 
investigational infusion set. Intention-to-treat is not relevant since this is not a randomized trial.  187 

6.2 Analysis of the Primary Endpoint 188 

The proportions of successfully inserted investigational infusion sets that last at least 7 days will 189 
be tabulated overall and by infusion set location. Reasons reported for removal (main and 190 
secondary) will be tabulated. All tabulations will be done separately for each insulin type 191 
(Humalog and Novolog). 192 

Analysis will be done separately for each insulin type. Kaplan-Meier estimates will be reported 193 
along with a curve used to estimate the proportion of infusion sets that last at least 7 days. 194 
Successfully inserted infusion sets that are removed prior to day 7 without meeting the stated 195 
failure criteria in section 5.2 (Primary Efficacy Endpoint) will be treated as censored 196 
observations at the times reported. A two-sided 95% confidence interval (95% CI) for the 7-day 197 
survival rate will be calculated with a bootstrap to account for the correlated data from having 198 
each participant wear multiple infusion sets. A corresponding bootstrap p-value will be given for 199 
the null hypothesis that the true survival probability is 75%. 200 

There will be no imputation of missing data for the primary analysis. 201 

6.3 Analysis of the Secondary Endpoints 202 

If results from the Primary Efficacy and Key Secondary analyses are comparable for Humalog 203 
and Novolog, then the data will be pooled for the other Secondary, Exploratory, and Safety 204 
analyses. Otherwise, separate analyses will be done by insulin type. 205 

6.3.1 SteadiSet IIS Success Rate 206 

Percentage of SteadiSet infusion sets not withdrawn from use prior to 7 days (168 hours) as 207 
evidenced by the absence of device failure as defined in section 5.3 (Key Secondary Endpoint) 208 
will be analyzed using the same statistical methods as described above for the Primary Efficacy 209 
endpoint. Successfully inserted infusion sets that are removed prior to day 7 without meeting the 210 
stated failure criteria in section 5.3 will be treated as censored observations at the times reported. 211 

6.3.2 CGM Endpoints 212 

Baseline and follow-up secondary CGM-measured glycemic metrics will be compared. Each 213 
metric will have summary statistics appropriate to its distribution tabulated. A paired t-test will 214 
be used to compare the baseline and follow-up values from the final 14 days of the study and 215 
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from the entire duration of study set wear, and a two-sided 95% CI will be given for the mean 216 
difference. Boxplots will be drawn at baseline and follow-up, and scatter plots will be drawn for 217 
baseline versus follow-up. Participants will be included in the analysis only if they have both 218 
baseline and follow-up values. If the paired differences appear skewed, a signed rank test will be 219 
used instead. 220 

If these analyses are performed separately by insulin type, endpoints over the entire follow-up 221 
period will be categorized according to the insulin type in use at baseline and any wear during 222 
which more than one insulin type is used will be included in the calculation. Participants must 223 
use the same insulin type as they used at baseline for the final 14 days of follow-up to be 224 
included in the comparison of the final 14 days to baseline. 225 

6.3.2.1 Daytime and Nighttime 226 
Baseline and follow-up summary statistics for CGM-measured outcomes will be tabulated by 227 
time of day (daytime or nighttime). 24-hr profile plots will be drawn for follow-up. If these 228 
analyses are performed separately by insulin type, endpoints over the follow-up period will be 229 
categorized according to the insulin type in use at baseline and any wear during which more than 230 
one insulin type is used will be included in the calculation. 231 

6.3.2.2 Hyperglycemia Trend over Duration of Wear 232 
Tables of statistics appropriate to their distributions will summarize hyperglycemia trend 233 
outcomes by day of infusion set wear. 234 

Summary statistics will be tabulated for hours 0–<72 and hours 72–168 of infusion set wear. 235 
Boxplots will be drawn for hours 0–<72 and 72–168. A paired t-test will be used to compare the 236 
0–<72 hour and 72–168 hour values, and a two-sided 95% CI will be given for the mean 237 
difference. Participants will be included in the analysis only if they have both 0–<72 hour and 238 
72–168 hour values. If the paired differences appear skewed, a signed rank test will be used 239 
instead. 240 

6.3.3 Insulin Endpoints 241 

Summary statistics appropriate to their distributions will be tabulated at baseline and follow-up 242 
for all secondary insulin outcomes: total daily insulin, total basal insulin, total bolus insulin, and 243 
bolus/basal ratio. Boxplots will be drawn at baseline and follow-up. Insulin endpoints will also 244 
be tabulated by study week and by day of infusion set wear. 245 

6.3.4 Pump Endpoints 246 

Summary statistics for pump occlusion alarm rates will be reported overall and by day of 247 
infusion set wear. If tables are constructed separately by insulin type, results will be categorized 248 
according to the insulin type in use at baseline and any wear during which more than one insulin 249 
type is used will be included in the calculation. 250 

6.3.5 Tolerability Endpoints 251 

Pain assessment results will be tabulated overall and by infusion set wear, and appropriate 252 
summary statistics will be reported. If tables are constructed separately by insulin type, results 253 



 
Steadiset SAP V4.0 02Apr2025  Page 12 of 15 

 

over the follow-up period will be categorized according to the insulin type in use at baseline and 254 
any wear during which more than one insulin type is used will be included in the calculation. 255 

6.4 Analysis of the Exploratory HbA1c Endpoint 256 

Summary statistics appropriate to the distributions will be tabulated for baseline and follow-up 257 
HbA1c values. A paired t-test will compare the central lab HbA1c values measured at the final 258 
study visit versus the Day 0 value, and a two-sided 95% CI will be given for the mean difference. 259 
Participants will be included in the analysis only if they have a central lab value at both times. If 260 
the paired differences appear skewed, a signed rank test will be used instead. Boxplots will be 261 
drawn at baseline and follow-up, and scatter plots will be drawn for baseline versus follow-up. 262 

If analyses are performed separately by insulin type, results over the follow-up period will be 263 
categorized according to the insulin type in use at baseline. 264 

6.5 Usability, Satisfaction & Preference Survey 265 

Survey responses will be tabulated for each of the three visits, and appropriate summary statistics 266 
will be reported.  267 

The following comparisons will be made between survey results: the 2-Week visit versus 268 
baseline, the Final visit versus baseline, and the Final visit versus the 2-Week visit. The System 269 
Usability Scale portion of the questionnaire will be scored according to published guidelines1 270 
and compared between surveys as a single unit. Other questions will be converted to a 0–100 271 
scale and corresponding questions will be compared between surveys individually. Differences 272 
will be analyzed with paired t-tests or signed rank tests, as appropriate. Ninety-five percent 273 
confidence intervals will be derived from these tests. 274 

If these analyses are performed separately by insulin type, results over the follow-up periods will 275 
be categorized according to the insulin type in use at baseline. 276 

7 Safety Analyses 277 

All enrolled participants will be included in the safety analyses and all their adverse events up to 278 
the end of the study will be listed. 279 

Adverse events will be tabulated overall and by wear period, which will be from the time of 280 
insertion until the time of the next insertion. Adverse events reported after the final wear period 281 
will be assigned to the final wear period. Whether or not the adverse event occurred while the 282 
study infusion set was being used will be indicated as will the relationship of adverse events to 283 
the study device. Any AE involving hyperglycemia/ketosis will include an assessment of 284 
whether it corresponded to an infusion set failure. The circumstances of all reportable adverse 285 
events will be summarized. 286 

8 Intervention Adherence and Retention Analyses 287 

The following tabulations and analyses will be performed overall and by insulin type to assess 288 
intervention adherence, protocol adherence, and retention: 289 
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 Flowchart of study participants 290 
 Number of investigational infusion sets worn 291 
 Gaps of ≥3 hours in infusion set wears 292 
 Tabulation of infusion set removal cases reviewed by the CEC and their determinations 293 
 Distribution of infusion set wear per participant 294 
 Visit completion rates for each follow-up visit 295 
 Protocol deviations 296 
 Numbers of and reasons for unscheduled visits and phone calls 297 
 Participant adherence to expected BG/ketone/correction bolus procedures prior to set 298 

removals before 7 days 299 

9 Baseline Descriptive Statistics 300 

Baseline demographic and clinical characteristics of the cohort of all enrolled participants with at 301 
least one wear will be summarized in a table. For continuous variables, appropriate summary 302 
statistics will be given. For discrete variables, number and percentage will be reported for each 303 
category. 304 

The following baseline characteristics will be included in the table: 305 

 Age 306 
 Sex 307 
 Race/ethnicity 308 
 Diabetes duration 309 
 Education 310 
 Household Income 311 
 Health Insurance 312 
 HbA1c 313 
 BMI 314 
 CGM metrics 315 

o % Time in range 70–180 mg/dL 316 
o % Time >180 mg/dL 317 
o % Time <70 mg/dL 318 
o  Estimated HbA1c 319 

 Insulin type—Humalog or Novolog 320 
 Infusion set type in use at time of study screening 321 

10 Planned Interim Analyses 322 

No formal interim efficacy analyses are planned for this study. 323 
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11 Subgroup Analyses 324 

The Primary Efficacy and Key Secondary outcomes as well as CGM hyperglycemia metrics (% 325 
time >180 mg/dL, % time >250 mg/dL, mean glucose), HbA1c, and insulin metrics will be 326 
explored according to the factors below. 327 

 Hours 0–<72 versus hours 72–168 since infusion set insertion 328 
 Infusion set location 329 
 Whether any additional taping and/or skin adhesive barrier wipe was used to secure the 330 

infusion set on the day that it was inserted 331 
 Units per day of insulin (<25 versus ≥25) 332 
 Diabetes duration 333 
 Participants who manually stop the insulin pump more often; only participants who 334 

successfully insert at least 6 infusion sets will be included, and the number of stops will 335 
be averaged over every day of the study for which data is complete as defined in 5.8. 336 

o Cut point will be chosen according to the distribution of the data 337 

Hypothesis tests for differences between subgroups among the Primary Efficacy, Key 338 
Secondary, and CGM outcomes will be performed. Difference in HbA1c will be tested between 339 
subgroups based on units per day of insulin, diabetes duration, and how often participants stop 340 
the insulin pump. When subgroups are based on categorical variables, comparisons will only be 341 
made when each subgroup contains at least five members. Cut points for diabetes duration will 342 
be chosen according to the distribution of the data, but it will be treated as a continuous variable 343 
in the models. 344 

Pump occlusion alarms will be tabulated by units per day of insulin and frequency of manual 345 
pump interruption but no formal comparisons will be made. 346 

12 Multiple Comparisons 347 

No correction will be made for the Primary Efficacy analysis or the Key Secondary analysis. For 348 
other analyses, the false discovery rate (FDR) will be controlled using the adaptive Benjamini-349 
Hochberg procedure2. The categories for FDR correction will be: 350 

 HbA1c and CGM outcomes 351 
o Entire follow-up period versus baseline 352 

 CGM outcomes 353 
o Final 14 Days versus baseline 354 

 Subgroups 355 
o Primary and Key Secondary outcomes 356 

 Hours 0–<72 versus hours 72–168 357 
 Infusion set location 358 
 <25 units/day of insulin 359 
 Participants who start and stop the insulin pump more often 360 
 Whether any additional taping and/or skin adhesive barrier wipe was used 361 

to secure the infusion set on the day that it was inserted 362 
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 Diabetes duration 363 
o HbA1c (where applicable) and CGM outcomes 364 

 Hours 0–<72 versus hours 72–168 365 
 Infusion set location 366 
 <25 units/day of insulin (HbA1c applicable) 367 
 Participants who start and stop the insulin pump more often (HbA1c 368 

applicable) 369 
 Whether any additional taping and/or skin adhesive barrier wipe was used 370 

to secure the infusion set on the day that it was inserted 371 
 Diabetes duration (HbA1c applicable) 372 

 Usability, Satisfaction & Preference Survey 373 

13 Additional Tabulations and Analyses 374 

The numbers and percentages of participants and wears will be reported for each insertion 375 
location. 376 

Appropriate summary statistics will be reported for wear duration over all wears. 377 

Numbers and percentages will be reported for whether a tape or barrier wipe was used at any 378 
point during the wear. Among wears during which additional tape or barrier wipe was used to 379 
secure the infusion set, numbers and percentages will be reported for the type(s) of tape or 380 
barrier wipe. Percentages of sets secured using additional tape, barrier wipes, or both will be 381 
reported for each of the seven days of the wear period.    382 
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