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1. Overview  

In this document, the approach to the sample size and statistical analyses are outlined for the Dual 

hormone closed loop in type 1 diabetes: a randomized trial (DARE). This statistical analysis plan was 

written in accordance with research protocol version 7.0 dated 29-05-2024. 

 

The DARE trial is a 12 month open-label, two-arm randomised parallel-group trial aiming to 

determine in patients with type 1 diabetes (T1DM) the long-term effectiveness of treatment with a 

dual-hormone (insulin and glucagon) fully closed loop system (DHFCL) during 12 months compared to 

both the current most advanced technological care and to the currently most used care. The study 

consists of 240 patients in total, with study arm 1 including 170 patients randomised to either DHFCL 

(index) or a hybrid closed loop (HCL) as control, and study arm 2 with in total 70 patients randomised 

to either DHFCL (index) or multiple daily injections (MDI) in combination with continuous or flash 

glucose monitoring (CGM or FGM) as control. In both arms, patients are 1:1 randomised to either 

receiving the DHFCL (index group) or continuation of their current treatment (control group), 

stratified by participating study centre. Thus, from the 170 patients on HCL, 85 will be randomised to 

the DHFCL treatment and 85 will continue their HCL treatment. Likewise, from the 70 MDI patients, 

35 will be randomised to DHFCL and 35 patients to continue their MDI treatment.  

 

All patients will be asked to wear a blinded sensor (FSL Pro IQ, Abbott) to measure glucose levels at 

baseline, 3, 6, 9 and 12 months. 

 

The primary endpoint is the time in range (TIR; % of time spent between 3.9-10 mmol/l) at 12 

months. Secondary endpoints include other glycaemic endpoints such as time above and below 

range (TAR and TBR, respectively) and glycaemic variability, patient reported outcome 

measurements (PROMs), cost effectiveness outcomes and safety and device-related outcomes.  
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2. Statistical hypothesis 
 

The primary outcome is:  

- Superiority in the Time in Range (TIR; % of time spent in the 3.9-10 mmol/l target range) at 12 

months 

 

There is no key secondary outcome. All secondary outcomes are described in section 4 (P7-9). 

The primary analysis will be performed for each of the study arms separately (i.e. DHFCL vs HCL, and 

DHFCL vs MDI).  

 

Time in range outcome study arm 1 - HCL as control treatment and DHFCL as index treatment:  

- Null hypothesis: There is no difference in the mean TIR at 12 months between DHFCL  and HCL 

group 

- Alternative hypothesis: there is a nonzero difference in the mean TIR at 12 months between 

DHFCL  and HCL group 

 

Time in range outcome study arm 2 - MDI+FGM/CGM as control treatment and DHFCL as index 

treatment:  

- Null hypothesis: There is no difference in the mean TIR at 12 months between DHFCL and 

MDI+FGM/CGM group 

- Alternative hypothesis: there is a nonzero difference in the mean TIR at 12 months between 

DHFCL and MDI+FGM/CGM group 
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3. Sample size 

 

3.1 Study arm 1: HCL as control treatment and DHFCL as index treatment 

A recent cross over study of the index intervention treatment (DHFCL) showed a median mean TIR of 

86% (SD 4%).1 Previous studies show a mean TIR under HCL treatment of 70 to 78% (SD 16% to 17%). 
2–4 To be conservative, we assume a 7% increase in mean TIR from 78% under the HCL control 

treatment (SD 17%) to 85% under the index intervention treatment (SD 4%), using the two sample t-

test with unequal variances, two-sided significance level of 0.05 and a power of 90%. Accordingly, the 

required sample size for this arm is 68 per group. To allow for potential loss to follow-up and to 

address the main secondary endpoints, we include a sample size of 85 per group in this arm of the 

trial: 85 in the HCL control treatment group and 85 in the DHFCL index treatment group. 

 

3.2 Study arm 2: MDI+FGM/CGM as control treatment and DHFCL as index treatment.  

Previous studies showed a mean TIR under MDI+FGM/CGM treatment of 50-59% (SD of 12 to 20%).5 

To be conservative again, we assume a mean TIR in the MDI+FGM/CGM control group of 70% (SD 

20%) and for the DHFCL index intervention of 85% (SD 4%) (similarly as above), thus assuming a 15% 

increase in mean TIR due to the index intervention. Using the two sample t-test with unequal 

variances, two-sided significance level of 0.05 and a power of 90%, the required sample size for this 

arm is 22 per group. To allow for potential loss to follow-up and to address the main secondary 

endpoints we include a sample size of 35 per group in this arm of the trial: 35 in the MDI+FGM/CGM 

control treatment group and 35 in the DHFCL index treatment group. 
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4. Outcome measures 

 

4.1 Primary endpoint 

• The main study endpoint is the time in range (TIR; % of time spent in the 3.9-10 mmol/l 

target range) at 12 months. 

 

4.2 Secondary endpoints 

Secondary endpoints include other glycaemic outcomes, patient reported outcome measurements, 

and cost-effectiveness outcomes and safety and device-related outcomes. 

 

4.2.1 Glycaemic control endpoints at 0, 3, 6, 9 and 12 months: 

• Time in range (TIR) (3.9-10 mmol/l) (%; amount of time (hours/minutes)) at 3, 6 and 9 

months; 

• Time above range (TAR): 

o level 1 and 2 hyperglycaemia: % of time spent >10.0 mmol/l; 

o level 2 hyperglycaemia: % of time spent >13.9 mmol/l; 

• Time below range (TBR): 

o level 1 and 2 hypoglycaemia: % of time spent <3.9 mmol/l; 

o level 2 hypoglycaemia: % of time spent <3.0 mmol/l; 

• Number of hypoglycaemic events: defined as glucose <3.0 mmol/l for 15 consecutive 

minutes6, when the time between two successive events is less than 30 minutes, they will be 

combined and counted as one event; 

• Mean glucose (mmol/l) per patient per time point: 

o day and night; 

o day: from 06:00 to 23:59 hours; 

o night: from 00:00 to 05:59 hours; 

• Glycaemic variability: 

o Coefficient of variation (%); 

o Standard deviation (mmol/l); 

• HbA1c: 

o Mean per patient per time point (mmol/mol); 

o Percentage of patients achieving HbA1c ≤ 53 mmol/mol. 

• Percentage patients with ≥5% points TIR improvement from baseline (%) at 12 months; 

• Percentage patients achieving >70% TIR and/or <4% TBR at 12 months; 

• Time in tight range (3.9-7.8 mmol/l) (%; amount of time (hours/minutes). 

 

4.2.2 Patient reported outcome measures (PROMs), at 0, 3, 6, 9 and 12 months: 

• World Health Organization-Five Well-Being Index (WHO-5) score; 

• Health-related quality of life scores (EQ-5D-5L); 

• Diabetes Treatment and Satisfaction Questionnaire status and change (DTSQ-s and DTSQ-c) 

scores; 

• Problem Areas In Diabetes (PAID-5) score; 

• Hypoglycaemia Fear Survey-II (HFS-II) Worry subscale score; 

• Pittsburgh Sleep Quality Index (PSQI) score; 
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• Insulin delivery systems: perceptions, ideas, reflections and expectations (INSPIRE) scores; 

only for HCL and DHFCL groups; 

• Hypoglycaemia unawareness (Gold-Clarke): only at 0 and 12 months. 

These scores will be calculated as defined previously.8–16 

 

4.2.3 Cost effectiveness endpoints:  

• Medical Consumption Questionnaire (MCQ), at 0, 3, 6, 9 and 12 months; 

• Productivity Cost Questionnaire (PCQ), at 0, 3, 6, 9 and 12 months; 

• Detailed hospital health care consumption for each individual patient (collected from 

electronic patient files, including frequency of unplanned patient contact with the diabetes 

team); 

• Cost effectiveness: cost per quality adjusted life year. 

 

4.2.4 DHFCL endpoints, at 3, 6, 9 and 12 months: 

• Daily glucagon use (mg/day); 

• Percentage of time the control algorithm was active while wearing the DHFCL device. For this 

calculation, we will use the algorithm status output that is logged every 10 minutes while the 

DHFCL was in use.  

 

4.3 Safety and other endpoints 

• Adverse events and serious adverse events ((S)AEs); 

• Device issues; 

• Aspartate aminotransferase (ASAT) (U/L) and alanine aminotransferase (ALAT) (U/L) at 12 

months; 

• NSAID use (due to excluded daily acetaminophen use) and associated drug complications 

(e.g. stomach ulcers) rate; 

• Daily insulin use at 3, 6, 9 and 12 months (UI/day); 

• Weight (kg), blood pressure (mmHg) and pulse (beats/min) at 12 months; 

• Frequency of unplanned patient contact with the diabetes team; 

• Concomitant medication, at screening, baseline, 3, 6, 9 and 12 months; 

• Continuation rate: expressed as the percentage of participants that continue DHFCL 

treatment after 1 year of use;   

• Reasons for discontinuation of the DHFCL treatment; 

• Glycaemic data for at least 70% of the collection period of 14 days (N, %: see section 4, 4.1, 

and 5.1 for details). 

• Glycaemic data for at least 50% of the collection period of 14 days (N, %: see section 4, 4.1, 

and 5.1 for details). 

 

4.4 Definitions safety parameters 

Safety parameters include AEs, SAEs and device-related issues.  

 

AEs are defined as any undesirable experience occurring to a subject during the study, whether or 

not considered related to the DHFCL. AEs of special interest include:  
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• Events possibly related to glucagon or fluctuating glucose levels: 

nausea/fatigue/headache/restlessness; 

• Skin reaction tape infusion set: erythema/discomfort/irritation/rash; 

• Reaction infusion set/site: discomfort/inflammation/pain/lipodystrophy; 

• Skin reaction tape glucose sensor: erythema/discomfort/irritation/rash/ damage; 

• Reaction glucose sensor (insertion site): bruising/bleeding/pain. 

• New diabetes complications; 

• Deterioration (from baseline) of diabetes complications; 

• Ketoacidosis; 

• Severe hypoglycaemia (hypoglycaemia that leads to a seizure or unconsciousness), 

Hypoglycaemia is a disease specific endpoint, and not recorded as AE in this trial. 

 

SAEs are defined as any untoward medical occurrence or effect that  

• results in death; 

• is life threatening (at the time of the event); 

• requires hospitalisation or prolongation of existing inpatients’ hospitalisation; 

• results in persistent or significant disability or incapacity; 

• is a congenital anomaly or birth defect; or 

• any other important medical event that did not result in any of the outcomes listed above due 

to medical or surgical intervention but could have been based upon appropriate judgement 

by the investigator. 

An elective hospital admission will not be considered as a SAE. 

 

Device incidents are defined as any malfunction or deterioration in the characteristics or 

performance of the DHFCL system, including use-error due to ergonomic features, as well as any 

inadequacy in the information supplied by the manufacturer and any undesirable side-effect. 
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5. Analysis datasets and statistical analyses 

 

The primary and secondary analyses will be performed on an intention-to-treat (ITT) principle and 

per-protocol (PP) principle. All randomized participants will be analyzed for the ITT analysis and all 

safety analyses.  

 

The PP analysis will be limited to visits of patients that adhered to the randomised treatment. For 

example, a patient that adhered to the treatment regime up to 6 months of follow-up and 

subsequently changed the treatment regime will be included until the 6 month visit. All subsequent 

visits will be excluded from the PP analyses, also when patients returned to the randomized 

treatment later in the follow-up. The PP analysis will also be restricted to participants with:  

- No glucose-lowering medications used other than those acceptable in the protocol;  

- For participants in the DHCL group, closed loop mode is active for at least 80% of the time 

during the trial duration before drop-out (if any) 

This PP analysis will only be done if >5% of the participants are excluded based on these criteria.   

 

The primary outcome is measured with a blinded sensor with the aim to collect 14 consecutive days 

of glucose measurements. However, not all patients may be able or willing to provide continuous 

glucose measurements for 14 days. This will be further evaluated with sensitivity analyses.  

 

5.1 Analysis of the primary endpoint 

The primary analysis will be performed for each of the study arms separately (i.e. DHFCL vs HCL, and 

DHFCL vs MDI) and will follow the ITT principle with the data from each participant analysed 

according to the treatment assigned by randomization.  
 

Included subjects 

All subjects who had at least ≥168 hour of blinded sensor data (i.e. 50%) at baseline and at least one 

follow-up visit.7 Valid measurements of primary outcomes at any visit will be included in the 

analyses: for example, a patient with a missing 6 month measurement (for any reason) and valid 

measurements at subsequent visits will be included in the analysis with all available measurements. 

If the subject has <168 hours of sensor data, then the baseline metrics will not be calculated and will 

be set to missing. Likewise, if a subject has <168 hours of sensor data, then post-randomization 

sensor metrics will not be calculated and will be set to missing. 

 

5.2 Analysis of the secondary endpoints 

Included subjects 

All secondary outcomes assessed at follow-up visits (glycaemic control outcomes and PROMs) will be 

included in the analysis, similar to what is described for the primary outcome. The cost-effectiveness 

analysis is described separately in section 6.3.  

 

5.3 Baseline descriptive statistics 

Baseline characteristics of all included patients will be reported for each treatment (index and 

control) group separately, for both arms (see below). Continuous variables will be included as means 

with standard deviations, medians with 25th and 75th percentiles and number of non-missing values, 

categorical variables will be reported as numbers with percentages and number of non-missing 
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values. Patients, sex, age, center of inclusion as well as all other baseline measurements of primary 

and secondary outcomes (where applicable) will be included in the table. In line with current 

recommendations for clinical trials,17 p-values for a comparison between treatment and control 

groups at baseline will not be included.  

 

Baseline variables: 

• Age; 

• Sex; 

• Body mass index (kg/m2); 

• Systolic and diastolic blood pressure (mmHg) and pulse (beats/min); 

• HbA1c (mmol/mol); 

• Duration of diabetes (years); 

• Specification current treatment (sensor/pump and type); 

• Duration of current treatment (years); 

• Patient reported daily insulin use (units/day); 

• Diabetes complications and treatment (yes/no): 

• Retinopathy: 

o Retinopathy and treatment; 

o Maculopathy and treatment; 

• Nephropathy: 

o eGFR (mL/min/1.73 m2); 

o Albuminuria (micro-/macroalbuminuria); 

• Neuropathy: 

o Distal neuropathy; 

o Gastric autonomic neuropathy; 

• Macro-angiopathy: 

o Cardiac; 

o Cerebral; 

o Peripheral; 

o Other; 

• Non-diabetic disease; 

• Smoking (yes/no); 

• Alcohol (units/week); 

• Education level; 

• Professional status; 

• Domestic situation. 
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6. Statistical methods 

 

6.1 Primary endpoint 

The primary endpoint (mean TIR at 12 months) will be compared between the DHFCL treatment and 

the two control treatments. The analysis will be performed for each of the study arms (see above) 

separately. To obtain this comparison, a mixed model analysis for continuous outcomes will be 

performed with TIR at 3, 6, 9 and 12 months (hence forward referred to as time) as dependent 

variable. This is a linear regression model that includes a random intercept for center of inclusion and 

a residual covariance matrix to correct for multiple measurements per patient. The initial analysis will 

be performed with a heterogeneous autoregressive matrix that assumes different variances for each 

measurement, a constant correlation between adjacent measurements and consistently lowering 

correlation when time between measurements is longer. The first analysis will include time, 

treatment and an interaction between time and treatment as fixed effects. In the second analysis, 

correction for the predefined prognostic factors, i.e. TIR at baseline, patients age and sex, will be 

included in the analysis as fixed effects. As the primary endpoint comparison is defined at 12 months, 

a specific contrast will be included in the analysis to compare mean TIR at 12 months between DHFCL 

control treatments. Results will be reported as difference in mean TIR with 95% confidence intervals 

(CIs). P-values will only be reported for the primary analysis in the ITT population.  Study arm 1 and 2 

will be considered two separate trials in different populations and as such no multiplicity correction 

is planned for performing these two primary comparisons under a single study protocol. The p-value 

for study arm 1 and study arm 2 will each be separately compared to the threshold 0.05 to declare 

significance. 

 

The primary analysis may result in convergence problems when the residual covariance matrix is not 

correctly specified, given the data. In this case, the residual covariance matrix may be adjusted. 

Convergence problems may also arise for the estimation of the random intercept for center of 

inclusion when one or more centers include a low number of patients or when included patients 

from different centers show very similar outcome measurements. In this case, the random intercept 

may be excluded from the analysis and the addition of a variable representing academic centers 

versus peripheral centers may be added to the analyses models as a fixed effect. The regression 

model with residual covariance matrix is specifically chosen as the primary analysis, as it allows to 

incorporate all non-missing measurements of patients over time. Further details on missing 

outcomes are given in section 7 on missing data.  

 

Validity of the distributional assumptions for the main analysis model (normal distribution, 

homoscedasticity) will be assessed with residual analysis. Raw residuals from a covariance pattern 

model may (compared to a ‘standard’ linear regression) show both correlation and unequal 

variances. Raw residuals will be transformed with Cholesky decomposition prior to the assessment 

described in this section.18 

 

Histograms and QQ-plots will be created to assess normality of residuals. Residuals will be plotted 

against raw and normalized predicted values to assess homoscedasticity and linearity. Violation of 

the assumption of homoscedasticity will be corrected with robust (i.e. Hubert-White’s) estimation of 

standard errors.18 
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When a serious violation of the normality assumption is observed in the residual plots, the main 

analysis will be changed to a mixed regression analysis based on beta distributions.19 The steps for 

inclusion of predefined prognostic factors will be included as specified for the primary analysis (see 

above). Multiple measurements per patient will be corrected with a random intercept. The residual 

covariance matrix will be excluded from the model, as such models cannot be estimated under 

maximum likelihood.  

 

6.2 Secondary endpoints  

The analysis for continuous secondary outcomes follows the analysis specifications of the primary 

outcome (see above), except when distributional assumptions are not met. In this case, a log-

transformation will first be used and subsequently assessed with residual analyses. When log-

transformations still show deviations from distributional assumptions, alternative distributions or 

non-parametric analysis will be considered. As for the analysis of the primary outcome, all regression 

analyses will be performed by adjusting for the same a priori defined prognostic factors and repeated 

measurements. 

 

Binary secondary outcomes will be analyzed with mixed logistic regression analysis. Secondary count 

outcomes (e.g. the number of hypoglycemic events) will be analyzed with a generalized linear mixed 

model: the distributions utilized will depend on the observed distribution. Initial analysis will be 

performed with a negative binomial distribution. The distribution may show a high number of 

patients with zero events. If so, the distribution will be adjusted to either a zero-inflated Poisson 

distribution or a zero-inflated negative binomial distribution.20 For binary and count outcomes, 

analyses with a random intercept will initially be performed, as these analyses may be performed 

under maximum likelihood estimation. Assumption for linearity will be assessed and adjustments will 

be made when necessary.  

 

Secondary outcomes measured only once during follow-up (i.e. at 12 months) will be analyzed with 

linear, logistic and negative binomial regression models (as applicable) without adjustment for 

repeated measurements (i.e. regular linear and logistic regression). Results from linear models will be 

reported as a difference in means (with 95% CIs). For binary outcomes, results will be reported as 

odds ratios with 95% CIs. For negative binomial models for count outcomes, results will be reported 

as rate ratios with 95% CIs. 

 

Secondary endpoints will be considered supportive and are not included in the formal testing 

strategy. P-values will therefore not be provided. 

 

6.3 Cost-effectiveness 

The health economic evaluation will be performed according to the Dutch Health Care Institute 

pharmacoeconomic guidelines.21 

 

6.4 Software 

Analysis of primary and secondary endpoints will be performed with SAS (SAS Institute Inc., Cary, NC, 

USA) or R software (R Core Team, Vienna, Austria). Multiple imputation will be performed in R 

software with the MICE package.22 Results from the imputation will be exported as imputed datasets 

in a format that will allow subsequent analysis in SAS. Some graphical representations and 
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descriptive tables may be constructed with SPSS (IBM Corp. IBM SPSS Statistics for Windows, 

Armonk, NY: IBM Corp). For any software or R package, the most recent available version will be 

used.  
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7. Missing data  

 

Missing data will be minimised as we will use centralised data acquisition (eCRF) for all participating 

centres. This will be coordinated by the UMC Utrecht with appropriate monitoring on data queries. 

Missing data may nevertheless be unavoidable and may subsequently result in biased results.  

 

7.1 Baseline variables 

Multiple imputation will be applied for missing values on baseline variables that may be used in any 

of the statistical analyses. Prior to the imputation, an analysis will be conducted to evaluate 

associations between the occurrence of missing values and available patient and disease 

characteristics.  

 

Multiple imputation will be applied with a fully conditional specification and performed for control 

groups and intervention groups separately,23 with a correction for clustering in centers of inclusion. 

Initial imputations will be performed on data in a so-called wide format, where all measurements 

over time are included as separate variables. The logistic regression approach will be used for 

categorical variables, continuous measurements will be imputed with predictive mean matching. The 

imputation of baseline variables will be performed on all variables that will be included in the 

statistical analysis including primary and secondary outcomes at baseline and at follow-up. 

Additionally, other observed variables considered to be associated with missing values will be 

included in the imputation. The number of imputations will initially be equal to the percentage of 

patients with missing data on variables to be included in any analysis plus 10. When this percentage 

is below 10%, a minimum of 20 imputations will be used. When the percentage of patients with 

missing patients is larger than 50%, the number of imputations will be increased to 100.24,25  

 

7.2 Missing primary and secondary outcome measurements 

A blinded sensor is used for measuring the primary endpoint. Patients with at least 168 hours of 

sensor data on a specific follow-up time will be included in the analyses. All valid TIR measurements 

at a specific time point during follow-up will be included in the analysis, also for patients with 

incomplete follow-up. Sensitivity analyses on the primary endpoint will be conducted to assess the 

impact of incomplete sensor measurements. Based on the consensus statement on glucose sensor 

measurement,7 analyses will be repeated by calculating the TIR based on the first 235.2 hours (i.e. 

70% of 14 days) of sensor measurements for all patients, excluding patients with less than 235.2 

hours of sensor data.  

 

Even though primary and secondary outcomes will be included in the imputation of baseline 

variables, the imputed values of outcomes will not be included in the primary analysis, as this may 

result in biased estimation of treatment effect or loss of efficiency.24,26 For patients with missing 

outcomes due to intolerability of the DHFCL, a separate imputation and sensitivity analyses of 

primary and secondary outcomes is specified in the section on drop-outs (section 7.3). In these 

sensitivity analyses, imputed outcomes will be included. Patients with incomplete baseline variables 

that drop-out early after randomisation (i.e. prior to the measurement at 3 months) may be fully 

excluded. 
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7.3 Drop-outs due to intolerability of the DHFCL 

 

7.3.1 Intolerability and lost to follow-up 

A potential bias may occur in both ITT and PP analyses when a substantial number of patients do not 

follow the index treatment regime due to intolerability of the DHFCL. This is of special concern when 

these patients completely withdraw from the study and do not participate in follow-up 

measurements. When this occurs in more than 6 patients in arm 1 or more than 3 patients in arm 2 

(to be decided separately for each arm), a separate sensitivity analysis will be performed. For these 

patients, we assume a return to the treatment-as-usual (comparable to the control group), missing 

outcomes of these patients will be imputed based on an imputation model that is estimated in the 

control group only.27 Further specifications of the multiple imputation will be applied as described 

above. For this specific sensitivity analysis, missing outcomes of patients who drop out for other 

reasons will be included in the analysis, yet based on the imputation in the group they were 

randomised in. 

 

7.3.2 Intolerability and continuation of study measurements 

Intolerability of the DHFCL is also of concern for patients who discontinue treatment while continuing 

with the study. Follow-up measurements in these patients will be performed as planned, and these 

measurements will be included in the ITT analysis as described in section 6.1. The treatment effect 

derived from the ITT analysis, while being of primary interest for decision making, will not represent 

the full treatment potential of the DHFCL. Results of the PP analysis may be biased, as balance 

between treatment groups after randomisation may be lost. To further evaluate the beneficial effect 

of the DHFCL, two additional sensitivity analyses will be performed.  

 

The first analysis aims to evaluate the treatment effect under a hypothetical scenario where all 

patients were treated with the DHFCL and were fully adherent. Initially, observations of the outcome 

after treatment discontinuation or non-adherence will be excluded from the analysis and set to 

missing. Subsequently, multiple imputation will be used to impute these outcomes. Multiple 

imputation will be applied as described in section 7.1, inclusion of additional variables in the 

imputation model will be considered based on clinical literature as well as observed patterns of 

missing data and discontinuation. As described in section 7.1, imputations will be performed for each 

arm and each treatment group separately. Analysis of the primary outcome will be performed as 

described in section 6.1. In an additional step, all follow-up outcomes, both prior to or after 

discontinuation or non-adherence, will be set to missing and imputed. Again, the resulting imputed 

data will be analysed as described in section 6.1. It should be noted that imputations described in this 

section will be performed separately from imputations described in sections 7.1.  

 

The second analysis aims to evaluate the treatment effect in the principal stratum of patients that 

tolerate and fully adhere to DHFCL. This analysis is performed in two steps. In the first step, data 

from patients randomised to the intervention group are used to construct a propensity score (PS) 

model for discontinuation due to intolerability of the DHFCL. In the second step, the analysis as 

described in section 6.1 is performed with weights based on the propensity scores.  

The propensity score will be constructed with logistic regression with intolerability (yes/no) as 

outcome variable in the intervention groups only. The model will include patient characteristics and 
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variables related to diabetes status measured at baseline. Patient characteristics include age, sex, 

educational level. Diabetes-related variables include TIR, duration of diabetes and patient reported 

daily insulin use. Variables to be included in the PS model may be subject to change based on 

available numbers (e.g. the number of discontinuing patients and valid observations for baseline 

variables) and clinical information on reasons for discontinuation. Outcomes and other variables 

measured during follow-up will not be included in the PS model. 

 

The PS model will be used to estimate predicted probabilities of discontinuation due to intolerability 

for patients in the control group, these probabilities will be used as weights. Weights will only be 

applied in the control group. In the intervention group only two weights will be applied: a weight of 0 

for patients who discontinued due to intolerability (i.e. effectively excluding these patients from the 

analysis) and a weight of 1 for all others. The weight will be applied for the analysis as described in 

section 6.1.28 
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8. Safety analyses 

 

All safety outcomes will be presented for all events from baseline to final visit. Analyses will have a 

similar approach as with the secondary endpoints in the case of sufficient numbers of events.   
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9. Planned interim analyses 

 

A formal interim analysis for primary and secondary outcomes is not planned. A Data Safety 

Monitoring Board will be established to monitor (S)AEs. 
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10. Subgroup analyses 

 

In exploratory analyses, the primary and key secondary outcomes will be assessed separately for 

interaction with certain baseline variables as described below.  

 

Subgroup analyses will assess the effectiveness of the DHFCL by the following patient characteristics: 

- Age groups (18 to <30 years old, 30 to <50 years old, ≥50 to 75 years old) 

- Sex 

- Baseline HbA1c (<53 mmol/mol, 53 to <64 mmol/mol, 64 to <75 mmol/mol, ≥75 mmol/mol) 

- Type 1 diabetes duration (<5 years; 5 to <10 years; 10 to <20 years; ≥20 years) 

- Body mass index subgroups as follows: 

o Underweight – BMI <18.5 kg/m2 

o Normal weight – BMI 18.5 to <24.9 kg/m2 

o Overweight – BMI ≥25 kg/m2 

- Education (low [no education, primary education or lower vocational education], middle [general 

secondary education, general vocational education, higher secondary and pre-university 

education], and high [higher vocational education and university]) 

- rtCGM or FGM use prior to enrollment (MDI group only) 

 

Effect sizes and 95% confidence intervals will be presented per subgroup in a forest plot. 

Interpretation of the subgroup analyses will be made with caution, particularly if the primary analysis 

is not significant.  
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11. Exploratory analyses 

 

No exploratory analyses are planned.  
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