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RESEARCH DESIGN AND METHODS 
 
Inpatient phase 
 
An initial inpatient study was conducted to evaluate the feasibility of system use in 8 subjects, primarily 
aged 14-18 years, with type 1 diabetes.  Hybrid closed-loop was evaluated for 48 h for each participant.   
On arrival, a 4S sensor was inserted and linked to the HCL pump.  The HCL pump was programmed 
with the subject’s pump settings and placed in manual mode.  All calibrations were performed using 
fingerstick meter glucose measured by the Bayer glucose meter.  The first calibration was entered 
between 30 minutes to 2 h after sensor insertion.  Sensors were calibrated at least once every 12 h.  
Sensor glucose alerts were set at 70 mg/dL and 250 mg/dL.  An intravenous cannula was inserted to 
allow for hourly venous blood sampling during HCL.  Plasma glucose values were measured using YSI 
2300 Stat Plus Glucose Analyzer (Yellow Springs Instrument, Life Sciences, Yellow Springs, OH).  
Closed-loop was commenced 5 h after pump insertion and continued for 48 h.   
 
Subjects engaged in low to moderate intensity exercise for 45 minutes at least 2-3 times per day to 
simulate camp conditions.  Activities included basketball, soccer, football and running.  Subjects 
selected the frequency and nutritional content of their meals and ate at least breakfast, lunch and 
dinner daily.  Subjects were required to perform meter glucose testing and enter carbohydrate amount 
to deliver a bolus before each meal.  All system use was supervised by research staff. 
 
RESULTS 
 

Inpatient phase 
 
Eight subjects were studied over 48 h.  The mean±SD age was 16.3±0.9y (range 15.4-17.7y), duration 
of diabetes was 9.7±4.2y, A1C was 8.6±1.7% (range 7.3-11.5%) (70±19 mmol/mol, range 56-102 
mmol/mol) and insulin dose 0.9±0.2 u/kg/day.  
 
The overall mean±SD absolute relative difference (ARD) for the 4S sensor, compared to plasma 
glucose was 10.8±10.2% and the median (IQR) ARD was 8.1% (3.8, 14.7), n=383.  The mean ARD on 
day 1 of sensor use was 12.5±11.9% and on day 2 was 9.1±7.6%.  The median ARD on day 1 was 
9.2% (4.2, 17.2) and on day 2 was 7.0% (3.7, 12.9).  
 
Subjects remained in closed-loop for 97.8% of the scheduled time.    
   
The mean±SD sensor glucose was 152±54 mg/dL.  The percent time in range, 70-180 mg/dL during 
the day, from 0700-2300h, was 67.6±13.5%.  The percent time < 70 mg/dL during the day was 
2.0±1.9%.  At night, the percent time in range, from 70-150 mg/dL, from 2300-0700, was 68.5±19.2% 
and the percent time < 70 mg/dL was 1.0±2.9%. 
 
The average carbohydrates consumed by female subjects (n=2, mean weight 60kg) was 216g (range 
211-221g) daily and for male subjects (n=6, mean weight 81kg) was 363g (range 264-513g) daily. The 
average TDD of insulin was 70±18 units at baseline vs. 67±20 units during closed-loop, p=0.578.   
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Supplementary Figure 1A. Bland-Altman plot of next generation 4S sensor compared to Bayer 
meter glucose values. N=742. Unfilled circles are days where the median ARD >15% and data 
are excluded from the analysis.  Filled circles are days where the median ARD <15% and data 
are included in the analysis. 
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Supplementary Figure 2B. Bland-Altman plot of Enlite compared to Bayer meter glucose values. 
N=383. Unfilled circles are days where the median ARD >15% and data are excluded from the 
analysis. Filled circles are days where the median ARD <15% and data are included in the 
analysis. 

 

 


