Basal rate CSIl accuracy assessment using a new developed evaluation method
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INTRODUCTI@N RESULIS

Precision of pump Is analyzed with error pourcentage between expected dose and actual dose for each 15-minutes

Insulin pump (IP) is a widely-adopted contemporary treatment for type 1 diabetes
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given sufficient study, especially at the range of the lowest basal rate.
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Kalman filter-based (KF) optimization has been developed to assess insulin pump more consistently. e ————— 5 4 5 s a4 & & 4 4 2005y oy 54 s ey g TemendsDolemors meanord eplcas
KF compensates for each measurement weaknesses based on the other's strengths. Time (hrs) Time (hrs) Time (hrs)
T ¢ PUMP B: 1 Ul/h and 0.1 Ul/h
BL100 . . IP dose %error over experiment Overall test error indicators
a N —— T 1P over time experiment 1= over time experiment S
200 eliverin rrors
Insulin Pump I acal rate: 1O — 08 150 Numerical indicators
& / T . maxima Basal rate: 1 Ul/h —T 100 Pump B at1 Ul/h
Flow meter Weighing Scale < 3 \ > 06 I T g 52 _____________________ L] Mean% Mean ARD%
(10 measures/sec) (1 measure/30 sec) 2 d } H H' mi m "ll 2 04 LI g o[ole I . Tl mean(SD)* mean(SD)**
e 2 S
INACCURATE MEASUREMENT ACCURATE MEASUREMENT o ‘W, H EH ‘ I “m il H llu 3 - 6 0.6 (3.4 21.6 (1.4
S 04 M Il ll\ M AT S o5 (3.4) (1.4)
CONTINUOUS MEASUREMENT DISCONTINUOUS MEASUREMENT 51 W H' w, Ul lu L “,‘ﬂ.'u‘.',\‘ il \“ I\ MM u*\‘uu‘l‘ - 16 * |
S Bt l L % 1 5 o N N A N S N aogp LUV TV VLTV T oS ot e o e
0 1 2 3 4 5 6 7 8 0 ' ° 3 ) > ° ! | Time (hrs)
Time (hrs) Time (hrs) L.
, , : Overall test error indicators
s over time experiment P over time experiment IP dose %error oyer experiment
Kalman Filter 6 flowrate V.8 e 200 _Delivering Errors
& maxima //f’ 150 . Numerical indicators
< Basal rate: 0.1 Ul/h _. 0.6 — 100 ' Pump B at 0.1 Ul/h
MEAN( ) 2 4 =) Basal rate: 0.1Ul/h K 5 o
I <« g 2 0.4 i S LU Pl L L Mean% Mean ARD%
- | | E il 58 : ° ARENEERN mean(SD)* mean(SD)**
Y s 5 e ~50
-\/@ | b INSULIN PUMP ™ ‘ \ | | = 0.2 - ~100)+)-
DOUBLE READING 1 | | | /J 15 IR -8.2 (25.9) 61.3 (13.8)
Deliverance Error FLOW RATE/VOLUME 0 = ‘Kv“"“*’“\“““M{x\‘“‘*—:‘":k | N - \—\-“"\“-\-""\"" 0.0 — | —-200 | | | | | | *mean and SD of errors mean for 4 replicas
o o o ' ' ' ' ' 0 1 2 3 = 4_, : 5 6 7 8 **mean and SD of errors MARD for 4 replicas
per 15-min time interval 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 Time (hrs)
MARD( ) Time (hrs) Time (hrs)
Overall precision indicators are mean %error and mean absolute relative difference (mean ARD). Mean ARD is used to avoid
Two off-the-shelves insulin pumps are assessed at 0.1 Ul/h and 1 Ul/h basal rate to illustrate the new sub and over-delivering error compensation through the overall test. Due to reproducibility purpose, four-tests for each
method. Tests last 8 hours and 4 tests replicas were performed for reproducibility purpose (i.e. n=4). conditions are considered to calculate these indicators. Mean and standard deviation (SD) of errors for the whole replicas are
displayed.

Continuous insulin flow rate displayed for the first time «/

CQ N C I_U S | Q N S 3 v/ Mean ARD indicator is complementary to mean %error

</ Insulin pump micro-bolus stroke are unequal

Delivering error can reach 61% (especially for lowest basal rate)
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