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1. Study Overview 30 

 31 
The following table gives an overview of the 2IQ study. 32 
 33 
Table 1. Study Overview 34 
 35 
 36 

PARTICIPANT AREA DESCRIPTION 

Title Control-IQ Technology in Individuals with Type 2 Diabetes (2IQ) 

Précis A prospective, single-arm study of 6 weeks of home use of the Control-IQ 
automated insulin delivery system in individuals with type 2 diabetes age 
18 and older. 

Investigational Device t:slim X2 insulin pump with Control-IQ technology v1.5 (Control-IQ 
System) 

Objectives The objectives of the study are to assess safety and explore glycemic 
outcomes with use of a closed loop control (CLC) system (t:slim X2 with 
Control-IQ Technology) in adults with type 2 diabetes to provide data to 
design a subsequent larger study. 

Study Design After an initial run-in period to ensure that participants can successfully 
use the study CGM and study pump in open-loop mode, all participants 
will use the study system (pump and CGM) in closed-loop mode for 6 
weeks. 

Number of Sites ~3 US clinical centers 

Key Safety Endpoints Key Safety Endpoints: 
• Severe Hypoglycemia 
• Diabetic Ketoacidosis and Hyperosmolar Hyperglycemic Syndrome 
• Other reportable adverse events 
• Unanticipated adverse device effects  

 

Other Endpoints Other Endpoints: 
• CGM-measured % below 54 mg/dl 
• CGM-measured % above 180 mg/dL 
• CGM-measured post-prandial glycemic peak 
• Various other CGM-measured glycemic outcomes over 24 hours, 

daytime, and nighttime, as well as CGM outcomes with respect to 
announced meals 

• Total daily insulin use, daily basal and bolus insulin, and Weight 
Primary and secondary endpoints will be analyzed in total together, as 
well as separately for Group A (prior users of basal insulin only) and 
Group B (prior users of multiple daily injections) participants. 

Population Inclusion Criteria 
1. Age ≥18 years old and residing in the US 
2. Clinical diagnosis, based on investigator assessment, of type 2 

diabetes for at least one year 
3. Using a stable insulin dose for at least 3 months, to include A) basal 

insulin only, or B) MDI, to include CSII (including use of AID 
systems other than Tandem Control-IQ) 

4. Total daily insulin dose ≤200 units/day 
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PARTICIPANT AREA DESCRIPTION 
5. Willing to use only aspart (novolog) or lispro (humalog) insulin with 

the study pump, with no use of concentrated insulin above U-100, 
long-acting basal insulin injections, or inhaled insulin 

6. For females, not currently known to be pregnant 
If female of child-bearing potential, must agree to use a form of 
contraception to prevent pregnancy while a participant in the study 
as documented in the study records. A negative serum or urine 
pregnancy test will be required for all females of child-bearing 
potential. Participants who become pregnant will be discontinued 
from the study. Also, participants who during the study develop and 
express the intention to become pregnant within the timespan of the 
study will be discontinued. 

7. HbA1c ≥ 7.5% and ≤ 12% at screening 
8. Has current glucagon product to treat severe hypoglycemia 

(injectable or nasal) at home (will provide prescription if they do not 
have one) 

9. Be willing to exercise for 30 minutes or more at least once per week 
during the main phase of the study 

10. Has the ability to read and understand written English.  
11. Investigator believes that the participant has the capacity such that 

they can provide informed consent and successfully and safely 
operate all study devices and is capable of adhering to the protocol 
and completing the study 

 
Exclusion Criteria 
1. Prior use of Tandem t:slim X2 insulin pump with Control-IQ 

technology 
2. Two or more episodes of severe hypoglycemia (needing assistance) 

in the past 6 months 
3. History of inpatient psychiatric treatment in the past 6 months 
4. History of drug abuse (defined as any illicit drug use) or history of 

alcohol abuse prior to screening or unwillingness to agree to abstain 
from illicit drugs throughout the study.  

5. History of significant heart disease, lung disease, liver disease, 
chronic kidney disease, or other systemic disease determined by 
investigator to interfere with the study, or make required exercise 
unsafe 

6. History of significant vision, hearing, or dexterity problems that will 
impair use of the closed loop system 

7. Use of glucocorticoids, beta blockers, sulfonylureas, meglitinides or 
other medications specifically listed in section 8.3 of the protocol or 
determined by investigator to interfere with the study 

8. Unstable dose of SGLT-2 inhibitor, GLP-1 receptor agonist, or other 
adjuvant medication specifically listed in section 8.3 of the protocol, 
or starting a new glucose lowering agent during the trial. 

9. Unstable dose of any medication used for weight loss, as listed in 
section 8.3 of the protocol, or starting a new medication for weight 
loss during the trial. 

10. Abnormal screening electrocardiogram consistent with increased risk 
during exercise, such as arrhythmia, ischemia, or prolonged QTc 
interval (>450 ms) 

11. History of hemodialysis  
12. History of adrenal insufficiency 
13. Uncontrolled hypo- or hyperthyroidism 
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PARTICIPANT AREA DESCRIPTION 
14. Significant diabetes related complications, based on investigator 

assessment 
15. Immediate family member (spouse, biological or legal guardian, 

child, sibling, parent) who is an investigative site personnel directly 
affiliated with this study or who is an employee of Tandem Diabetes 
Care, Inc. 

Sample Size Up to 30 individuals initiating use of the study system in closed-loop 
mode, with the goal of at least 24 completing the trial 

Treatment Groups All participants will use the study-assigned Control-IQ pump in closed-
loop mode. 

Participant Duration ~8-12 weeks, depending on duration of run-in phase 

Study Duration (planned) ~5 months from first enrollment until last participant visit 

Protocol Overview/Synopsis After consent is signed, eligibility will be assessed.  Eligible participants 
not currently using a Dexcom G6 CGM or using a Dexcom G6 CGM with  
<85% of possible glucose values captured during the 14 days prior to 
enrollment will initiate a CGM run-in phase of 2-4 weeks. Participants 
who skip or successfully complete the CGM run-in will be trained on use 
of the study pump in open-loop mode and will initiate a pump run-in 
phase of 2-4 weeks that will include insulin therapy adjustment to 
optimize open-loop glycemic control. 
  
Participants who successfully complete the open-loop pump run-in will be 
trained on use of the study pump in closed-loop mode and will use the 
study system (pump and CGM) in closed-loop mode for 6 weeks. 
 
Subjects will be asked to use programmed sleep activity each night and 
perform exercise challenges with exercise mode enabled at least once per 
week. 
 
Questionnaires will be given at the screening visit after consent; before 
starting closed-loop use (Control-IQ Phase); and after 6 weeks of closed-
loop use. Semi-structured interviews will be performed at the end of the 
study to better determine the experience of using the study device 
 
Study Safety Plan:  
Participants will be given a blood glucose and ketone meter to use 
throughout the study, and will be trained on their use by qualified staff. 
BGM readings will be performed in accordance with the study safety plan 
and per CGM manufacturer instructions. Ketone readings will be 
performed per the study safety plan. 
Site investigators may adjust insulin delivery profile settings as needed 
throughout the study in accordance with their clinical practice. 

 37 

 38 
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The following table provides an overview of the schedule of study visits, phone contacts, and key 39 
procedures.  40 

Table 2: Schedule of Visits and Procedures  41 
 42 

 43 
1 Interview completed within 28 days of completion of 6-Week visit 44 
2 Weight only 45 
3 Participants will be instructed to contact study staff after each exercise challenge to review AE’s and diabetes management 46 
around exercise. 47 
  48 

 Screen-
ing Visit 

CGM 
Run-in 

Visit (may 
be 

repeated 
after 2 
weeks) 

Pump 
Training Visit 
and Settings 
Optimization 

(may be 
repeated after 

2 weeks) 

Control-IQ 
Closed-
Loop 

Training 
Visit 

Control-IQ Closed-Loop Use 

  2-4 weeks 2-4 weeks  3d 1w 2w 4w 6w +3d UV Exercise3 

Visit (V) or Contact (C) V V V V C C V C V C V/C C 

Informed Consent  X            

Eligibility Assessment X            

Medical history/ 
physical exam X            

Height, weight, 
blood pressure and pulse X   X2     X2    

HbAlc (POC or local lab) X            

Central Lab: C-peptide and 
Glucose; HbA1c X            

ECG X            

Pregnancy test (females 
of child-bearing potential) X   X         

Questionnaires/Surveys X  X X     X    

Semi-structured interview         X1    

Assessment of CGM use X X           

Study system training  X X X       X  

AE Assessment  X X X X X X X X X X X 

Upload device data 
from home     X X  X   X  

Download device data 
at clinic visit  X X X   X  X  X  
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 49 
2. Statistical Hypotheses 50 

 51 
The primary outcomes for this study are CGM-measured percentage below 54 mg/dl and CGM-52 
measured percent above 180 mg/dl over a 6-week period. The intervention will be considered effective 53 
if the 6-week follow-up % above 180 mg/dl value is superior and % below 54 mg/dl value is non-54 
inferior to the corresponding baseline values using a statistical significance of α=0.05 and the analysis 55 
specified below in Section 7 (i.e., p < 0.05). 56 

 57 
The null/alternative hypotheses are: 58 
 59 
Percentage below 54 mg/dl (non-inferiority): 60 

1. Null Hypothesis: The difference in mean CGM-measured % below 54 mg/dl between the 6 61 
weeks follow-up and baseline is greater than or equal to +1%. 62 

2. Alternative Hypothesis: The difference in mean CGM-measured % below 54 mg/dl between the 63 
6 weeks follow-up and baseline is less than +1%. 64 

 65 
Percentage above 180 mg/dl (superiority): 66 

1. Null Hypothesis: There is no difference in mean CGM-measured % above 180 mg/dL between 67 
the 6 weeks of follow-up and baseline.  68 

2. Alternative Hypothesis: The mean CGM-measured % above 180 mg/dL is different at baseline 69 
than the mean over 6 weeks of follow-up. 70 

 71 
3. Sample Size 72 

 73 
The planned cohort of N=30 participants, with the goal of at least N=24 completing the study, is a 74 
convenience sample not based on statistical principles. 75 

 76 
4. Outcome Measures 77 

 78 
4.1. Primary Efficacy Endpoint: 79 

• Non-inferiority in CGM-measured % below 54 mg/dl between the 6 weeks follow-up. This is the 80 
only non-inferiority and one-sided outcome in the study. 81 

• Superiority in CGM-measured % above 180 mg/dl between the 6 weeks follow-up. 82 
 83 

 84 
4.2. Secondary Efficacy Endpoints 85 
 86 

• CGM overall metrics during follow-up: 87 
o % in range 70-180 mg/dL  88 
o % in tight glycemic range 70-140 mg/dL  89 
o mean glucose 90 
o glucose variability measured with the coefficient of variation  91 
o % <70 mg/dL 92 
o % <54 mg/dL (superiority) 93 
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o % >250 mg/dL 94 
o % >300 mg/dL  95 

• CGM metrics by time of day: 96 
➢ Calculate all CGM metrics listed above (including the two primary outcomes) for: 97 

o All 24 hours of the day (the two primary outcomes are over 24hr) 98 
o Daytime only (06:00AM to 00:00AM) 99 
o Nighttime only (00:00AM to 06:00AM) 100 
o During and after the scheduled exercise sessions 101 

• Up to 4hr post-prandial CGM metrics: 102 
➢ Area Under the Curve (AUC) 103 
➢ Maximum  104 

• Insulin over follow-up: 105 
➢ Total daily insulin (units and units/kg) 106 
➢ Total daily bolus (units and units/kg) 107 
➢ Total daily basal (units and units/kg) 108 

• Weight and body mass index at 6 weeks 109 
• Questionnaires: 110 

➢ Administered at enrollment only 111 
o Tandem Study-Specific Survey – 4 items. 112 
o Altarum Consumer Engagement Measure – 6 items and total score.  113 

➢ Administered at the start of open-loop and again at the start of the closed loop 114 
o Tandem Pump Training Survey – 4 items. 115 

➢ Administered at enrollment, start of closed-loop period, and 6 weeks 116 
o DAWN Impact of Diabetes Profile – 7 items and total score.  117 
o Diabetes Impact and Device Satisfaction Scale – 12 items and two subscale scores 118 

(device satisfaction and diabetes impact). 119 
o PROMIS Sleep-Related Impairment Questionnaire – 8 items and total score.  120 

➢ Administered at the start of closed-loop period and at 6 weeks 121 
o System Usability Scale – 10 items and total score.  122 

 123 
 124 

4.3 Calculation of Overall CGM Metrics (primary and secondary): 125 
• One Week of Baseline: The last 7 days of personal CGM data before enrollment or last 7 days of 126 

CGM run-in data will serve as baseline. If a participant has <24hr of data in the last 7 days of 127 
CGM personal or run-in and if more CGM data are available beyond the 7 days, then will go 128 
backwards 24hr at one time until the minimum of 24hr of CGM data are reached. At least 24hr 129 
of data during baseline are required for the glycemic metrics to be calculated. These are Dexcom 130 
sensor data.  131 

• Six Weeks of CLC use: All CGM data following the midnight of the initiation of CLC use visit 132 
day and the midnight right before the end of study visit day will be included irrespective if the 133 
system was in closed-loop mode or not. Since the exercise sessions are designed as challenges to 134 
the system and the data to be analyzed for safety events, the CGM data between the start of the 135 
exercise and 6:00AM next morning will be analyzed separately (see Section 8.1 below) and not 136 
included here. On the other hand, since the meals are not designed to be challenges to the system, 137 
the CGM data following the meals will be included here even if also analyzed separately (see 138 



\\KREE\sys\user\Box\Diabetes\Active\2IQ\TMF\Statistical Analyses\Electronic Data Closeout Binder\1. SAP\2IQ  SAP V1.0 
11_17_2021.docx       Printed: 11/17/2021 Page 9 of 16 

Section 8.1 below).  If the end of 6 weeks of CLC use visit is more than 6 weeks away from the 139 
CLC use initiation visit for a participant, then the CGM data will be truncated at 6 weeks (i.e., 42 140 
days). At least 168hr of data during these 6 weeks of CLC use are required for the glycemic 141 
metrics to be calculated and for a participant to be included in the primary and secondary 142 
analyses. These are Tandem pump CGM data and will include data following meals and during 143 
exercise periods. 144 

• Two-four Weeks of Open Loop (OL) use: All CGM data between the initiation of Open-Loop 145 
use and the start of CLC will be used. At least 24hr of data during this period are required for the 146 
glycemic metrics to be calculated. These are Tandem pump CGM data. 147 

• All CGM metrics during baseline, OL, and CLC periods will be calculated giving equal weight 148 
to each sensor reading for each participant.  149 
 150 

4.4 Calculation of Post-Prandial CGM Metrics  151 
• This analysis will be limited to participants using meal boluses.  152 
• Meal boluses will be identified by a carb announcement >15g in the pump log.  153 
• Will be calculated only during the 6 weeks of CLC use and are based on the Tandem pump CGM 154 

data.  155 
• In case a participant switches between basal-only and basal plus boluses; only meals during 156 

bolus use can be identified and included in these analyses.  157 
• Will include all CGM data between the carb announcement and the earlier of 4hr from the end of 158 

the meal or the beginning of the next meal bolus or exercise session. 159 
• At least 30min (or 6 CGM readings) are required for each individual meal for the CGM metrics 160 

to be calculated. 161 
• Each CGM reading following a particular meal will be given equal weight.  162 
• The unit of analysis is an individual meal and any participant with at least one meal will be 163 

included in these analyses. 164 
 165 
4.5 Calculation of CGM Metrics during Scheduled Exercise Sessions and the Following Night 166 

• Will be calculated only during the 6 weeks of CLC use and are based on the Tandem pump CGM 167 
data.  168 

• Will be calculated only if the exercise session was recorded on CRF. 169 
• All data between the start of the exercise challenge and 6:00AM next morning will be included.  170 
• For each exercise, two different periods will be considered, and two separate glycemic metrics 171 

will be calculated: 172 
➢ During and two hours following the end of the exercise – the period between the start 173 

and 2 hours following the end of exercise as recorded on CRF, and 174 
➢ Overnight following the exercise – the period between 2 hours following the end of 175 

the exercise and 6:00AM next morning. 176 
• At least 30min (or 6 CGM readings) are required for each one of the two periods associated with 177 

an individual exercise session for the CGM metrics to be calculated. 178 
• Each CGM reading during an exercise session will be given equal weight.  179 
• The unit of analysis is an individual exercise session and any participant with at least one 180 

exercise challenge completed will be included in these analyses. 181 
 182 
4.6 Calculation of Insulin Metrics 183 
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• Will include only days with complete insulin data and at least 7 such days are required for the 184 
metrics to be calculated. If there are not such 7 days, the participants will not be included in the 185 
insulin analyses. Since Tandem pump automatically generates a basal record every hour, at least 186 
20 such hourly records are required for a day to be considered complete with insulin data and to 187 
be counted towards the minimum of 7 days.  188 

• Will be calculated only during the 6 weeks of CLC use and are based on the Tandem pump 189 
insulin delivery data.  190 

• As with the CGM metrics, if a participant stayed in the study more than 6 weeks, then the insulin 191 
data will be truncated at 6 weeks from the initiation of CLC use.  192 

• Weight at baseline will be used to calculate units/kg metrics.  193 
 194 

 195 
4.7. Questionnaires 196 
Participants are allowed to skip specific questionnaires or items within a questionnaire. The data might 197 
therefore include some missing items. If applicable, questionnaires will be scored according to the 198 
instructions given in the manual. If a total or a sub-scale score is calculated but no instructions exist, 199 
then at least 75% of the items should be non-missing for the total or sub-scale score to be calculated.  200 

 201 
4.8 Analysis Windows 202 
Analysis windows apply to the following outcomes measured at 6-week final visit: 203 

• Weight 204 
• Questionnaires 205 

 206 
To be included in the corresponding analyses, these data must be collected between days 28 and 56 from 207 
the beginning of CLC period. The target date is 42 days from the beginning of CLC period.  208 
 209 
This does not apply to the CGM and insulin metrics which are calculated as described above. 210 
 211 
 212 

5. Description of Statistical Methods 213 
 214 
5.1. General Approach: 215 

• Since this is not a randomized trial, the intention-to-treat (ITT) principle does not apply. 216 
• In the unlikely event that an enrolled participant is later found to be ineligible, the participant 217 

will be excluded from all analyses.   218 
• Otherwise, all enrolled participants with at least 168h of CGM data during the 6-week of CLC 219 

use will be included in the primary and secondary analyses.  220 
• The primary and secondary CGM analyses will include the baseline and the 6-week of CLC use 221 

periods. All p-values that will be calculated refer to these paired baseline-CLC differences.  222 
• All p-values, apart from the primary CGM-measured % below 54 mg/dL, will be two-sided. 223 
• Only CGM metrics, weight/BMI, and some questionnaires are measured both at baseline and 224 

follow-up. As such, p-values will be calculated only for CGM and weight/BMI metrics.   225 
• Standard diagnostics, based on the paired differences between the CLC and baseline periods, will 226 

be performed for all analyses. If the paired differences do not follow an approximate normal 227 
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distribution, then a non-parametric comparison based on ranks will be performed. Previous 228 
experience suggests that no nonparametric analyses will be necessary for % time in range 70-180 229 
mg/dL, % above 180 mg/dL, or mean glucose. Other outcomes like % below 54 mg/dL are 230 
skewed; however, the differences between the two periods may follow a normal distribution and 231 
there may be no need for nonparametric analyses.  232 

• Exploratory CGM analyses will include all three periods: baseline, OL, and CLC use. No p-233 
values will be calculated for these exploratory analyses; but only summary statistics like mean 234 
(SD) or median (IQR) and plots.  235 

 236 
 237 
5.2 Analysis Cohorts 238 
 239 
Primary and Secondary Analyses: 240 
• All participants with at least 168hr of CGM data during the CLC use period will be included in the 241 

CGM-based analyses.  242 
• All participants with at least one post-prandial or with one scheduled exercise and with CGM data 243 

during these periods will be included in the corresponding analysis.  244 

Per Protocol (PP) Analyses: 245 

• A per-protocol analysis for the two primary outcomes will be limited to participants who used the 246 
CLC for at least 80% of the time during the 6-week period. If fewer than 10% of the study 247 
participants would be excluded based on this criterion, then the per-protocol analysis will not be 248 
performed. 249 

 250 

Safety Analyses: 251 

• Safety analyses will include all participants and all the data until the end of the study. Safety 252 
outcomes will be reported by each one of the three periods: run-in, OL, and CLC use.   253 

 254 

6. Primary Analyses 255 
 256 

The primary outcomes are non-inferiority in % time below 54 mg/dl and superiority in % time above 257 
180 mg/dl during the 6-week of CLC use when compared with one week of baseline CGM-only use.   258 
Summary statistics (mean ± SD or median (quartiles)), scatterplots, and boxplots and will be reported 259 
for the two CGM-measured outcomes at baseline, during 6-weeks of CLC use, and the difference 260 
between the two periods.  261 

A paired t-test will be used. Primary analyses will report the point estimate, 95% confidence interval, 262 
and p-value for the paired differences. If the paired differences are highly skewed, then a non-parametric 263 
rank-test, equivalent with a paired t-test, will be used instead. It is expected that the paired differences 264 
for both primary outcomes will follow a normal distribution, even if the % time below 54 mg/dl values 265 
will not. 266 
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CGM-measured % below 54 mg/dL will be a non-inferiority test with limit +1%. Since non-inferiority is 267 
typically framed in terms of a one-sided test, it is worth noting that the left half of a two-sided test at 268 
alpha = 0.05 gives the same rejection region as a one-sided test at alpha = 0.025. Therefore, reporting a 269 
two-sided 95% confidence interval will provide flexibility to also test for inferiority if non-inferiority 270 
cannot be declared, or superiority if non-inferiority is declared. The following figure shows examples of 271 
the inference to be drawn for a non-inferiority analysis based on the two-sided 95% confidence interval 272 
in various scenarios: 273 
 274 

 275 
 276 

7. Analysis of the Secondary Endpoints 277 
 278 

7.1 Secondary CGM Metrics 279 

The analyses for the continuous and overall CGM-measured outcomes will parallel those mentioned 280 
above for the primary outcome. 281 

There will be no comparisons or formal testing for the analyses of post-prandial and exercise challenge 282 
glycemic outcomes. Both will be descriptive analyses and will include summary statistics (mean ± SD or 283 
median (quartiles)), scatterplots, boxplots, and/or individual meals or exercise CGM and insulin 284 
tracings. Meals may be grouped by type (breakfast, lunch, dinner), amount of carbohydrates, and 285 
announcement in the pump or not. Exercises analyses will be grouped by the two periods (during plus up 286 
to 2hr after the end of exercise and nighttime following the exercise) and may also be grouped by length, 287 
intensity, or type of exercise. 288 

 289 
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7.2. Insulin Analyses 290 
Summary statistics appropriate to the distribution for total daily basal, bolus, and insulin and boxplots 291 
will be generated.  292 

 293 

7.3. Weight and Body Mass Index Analyses 294 
Summary statistics appropriate to the distribution for weight and BMI will be given at enrollment and 295 
the end of study. A paired t-test or equivalent non-parametric test will be calculated as mentioned above 296 
for the primary outcomes.  297 

 298 

7.4. Questionnaires 299 

For each questionnaire, summary statistics (mean ± SD and n(%)) will be given for each item and at 300 
each time point when the questionnaire was administered. For questionnaires with a scoring guide 301 
available that are administered at both the start of closed loop and again at 6 weeks – that is for DAWN 302 
Impact, Diabetes Impact, PROMISE Sleep, and System Usability total or subscale scores - a paired t-test 303 
or equivalent non-parametric test will be calculated as mentioned above for the primary outcomes. 304 

 305 

8. Safety Analyses 306 
 307 
All enrolled participants will be included in these analyses and all their safety events up to the final visit 308 
will be reported.   309 

The circumstances of all reportable cases of the following will be summarized and tabulated by study 310 
period (run-in, OL, CLC): 311 

• Severe hypoglycemia (needing assistance) 312 
• DKA 313 
• Hyperosmolar Hyperglycemic Syndrome 314 
• Serious Adverse Events 315 
• Unanticipated adverse device effects  316 
• Ketone events defined as a calendar day with ketone level >1.0 mmol/L 317 

 318 
Additionally, the number of events and the event rate per 100 person-years during CLC use will be 319 
calculated for each of the safety outcomes listed above.  320 

 321 

9. Device Issues 322 
 323 

The following tabulations and analyses will be performed to assess device issues: 324 

• Device malfunctions requiring study team contact and other reported device issues. 325 
• Rate of different failure events and alarms per 24 hours recorded by the Control-IQ system – 326 

overall and by study week. 327 
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 328 
 329 

10. Protocol Adherence and Retention  330 
 331 
The following measures of adherence will be tabulated during the 2-4 weeks of OL and during the 6 332 
weeks CLC follow-up periods: 333 

• Number of protocol and procedural deviations  334 
• Flow chart accounting for all enrolled participants up to end of study 335 
• Flow chart of all enrolled participants at all scheduled visits and phone contacts post treatment 336 

initiation 337 
• Number of and reasons for unscheduled visits and phone calls 338 
• Number of participants who stopped OL or CLC use and reasons 339 

 340 

11. Intervention Adherence 341 
 342 

Descriptive summary statistics will be given for the percentage of time that the CLC is in active mode 343 
and the amount of CGM use over the 6-week CLC use period. A scatterplot of these two percentages 344 
will be constructed.  345 

Boxplots will be given for each of these percentages for each one of the 6 weeks of follow-up.  346 

Descriptive statistics will be given for the percentage of time spent in each of the CLC operational 347 
modes.  348 

 349 
12. Baseline Descriptive Statistics 350 

 351 
Baseline demographic and clinical characteristics of the cohort of all enrolled participants will be 352 
summarized in a table using summary statistics appropriate to the distribution of each variable. 353 
Descriptive statistics will be reported for the following: 354 

• Age 355 
• Sex 356 
• Race/Ethnicity 357 
• Diabetes duration 358 
• Insulin method before enrollment (basal only or multiple daily injections) 359 
• CGM use before enrollment 360 
• HbA1c 361 
• BMI 362 
• Participant-reported number of SH and DKA 12 months prior to the start of the study 363 
• Baseline and OL CGM metrics including: 364 

➢ % time < 54 mg/dl 365 
➢ % time > 180 mg/dl 366 
➢ % in range 70-180 mg/dl 367 
➢ mean glucose 368 
➢ % time < 70 mg/dl 369 
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 370 
 371 

13. Planned Interim Analyses 372 
 373 

No formal interim efficacy analyses are planned for this study.  374 
 375 
The medical monitor will review all cases of severe hypoglycemia and diabetic ketoacidosis irrespective 376 
of device relationship, all device related SAEs, and all UADEs at the time that they occur during the 377 
study and will review compiled safety data at periodic intervals. The medical monitor or sponsor can 378 
request modifications to the study protocol or suspension or outright stoppage of the study if deemed 379 
necessary. 380 

 381 
The data to be reviewed periodically by the medical monitor and sponsor will include information 382 
regarding the following: 383 

• Status of enrolled participants 384 

• Recruitment rates by month and by site 385 

• Baseline demographic and clinical characteristics 386 

• Dropped participants and reasons for discontinuing 387 

• Protocol deviations 388 

• Device issues 389 

• Scheduled and unscheduled visits and contacts 390 

• Frequency of CGM and system use  391 

• Reportable adverse events as described above 392 

• CGM-based hypo- and hyper-glycemic events during baseline, OL, and CLC periods 393 
 394 

14. Subgroup Analyses 395 
 396 
In exploratory analyses, each one of the two primary outcomes (% time <54 mg/dl and % time >180 397 
mg/dl) will be tested separately for baseline factor interaction with the changes in outcome from baseline 398 
to CLC period. Summaries appropriate to the distribution will be reported and a least squares regression 399 
will be fit with the dependent variable being the paired difference (value during CLC use minus value at 400 
baseline) and the subgroup factor as an independent variable. HbA1c will be analyzed as a continuous 401 
independent variable.  402 

Interpretation of subgroup analyses will be viewed with caution, particularly in the absence of an overall 403 
significant difference. Subgroups will be analyzed according to the following baseline factors: 404 

• Gender 405 
• Race/Ethnicity (if enough numbers in more than one category) 406 
• HbA1c (approximate median will be used to create two display categories) 407 
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• Insulin 408 
➢ Basal only (Group A) 409 
➢ Multiple daily injections (Group B) 410 

 411 
 412 

15. Multiple Comparison/Multiplicity 413 
 414 
There will be no formal correction for multiple comparisons in this pilot study. 415 
 416 
 417 

16. Exploratory analyses 418 
 419 
No p-values will be calculated for these analyses.  420 

The primary analyses described above will be repeated with the CGM-measured % below 54 mg/dl and 421 
% above 180 mg/dl during follow-up limited to times when the CLC was in active mode. 422 

Weekly boxplots for selected glycemic and insulin metrics will be generated. 423 

The overall glycemic and the insulin analyses will be extended to include the 2-4 weeks OL period. 424 




