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1 | BACKGROUND

Automated insulin delivery (AID) systems - which integrate an insulin
pump, continuous glucose monitoring (CGM), and a sophisticated
algorithm to automate insulin delivery - have revolutionized the man-
agement of type 1 diabetes (T1D). AID systems aim to improve gly-
caemic control and reduce the burden of manual management, and
numerous clinical trials have now demonstrated their safety and effi-
cacy in different populations with T1D.1¢

The Omnipod 5 (OP5) system stands out as a tubeless system that
further simplifies AID. The OP5 utilizes a model predictive control algo-
rithm embedded within the Pod, which receives real-time CGM data and
calculates insulin doses based on user-customizable glucose targets from
110 to 150 mg/dL and adjustable for different times of the day.”

Davide Tinti and Valeria Castorani equally contributed to the paper.

Two pivotal trials of individuals aged 2 to 70 years with T1D have dem-
onstrated the safety and efficacy of the OP5.87 After 3 months of use, time
in range (TIR) increased and low (<70 mg/dL) glucose values decreased in
users.2? These improvements were sustained for up to 2 years in trials, '
and these results have been corroborated in real-world studies.*?

Here we further explore the performance of the OP5 algorithm
by specifically evaluating adolescents transitioning from a previous

version (Omnipod Dash, OPD) without the algorithm.

2 | METHODS

This was a prospective, observational study of adolescents with T1D
diagnosed according to American Diabetes Association (ADA) cri-
teria.'® Participants were recruited from the first Italian diabetes cen-
tres to pre-launch the OP5 system. Subjects previously using OPD
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with continuous glucose sensing (Dexcom G6é6™ or G7™ or FreeStyle
Libre 3) for at least 1 year were recruited consecutively, whereas chil-
dren and adolescents with T1D using multiple daily injections (MDI)
or any other AID system were excluded.

The study was conducted in accordance with the Helsinki
Declaration, and all data were anonymized. Ethics committee
approval was not required, since the General Authorization to
Process Personal Data for Scientific Research Purposes (authori-
zation 9/2014) exempts retrospective archive studies that use
identifier codes preventing subject re-identification. Following
standard clinical practice, participants were initiated on the OP5
system. Baseline data were collected, including anonymized
demographic information and previous glycaemic control data
from the previous system. Participants were instructed on how
to use the OP5 system and were followed up according to their
scheduled appointments.

Key parameters were assessed at baseline and 7-, 14-, 21-, and
28 days post-initiation of the OP5 using data from CGM and the OP5
system. Time below range <54 mg/dL (TBR-2), time below range 55-
69 mg/dL (TBR-1), time in range (TIR), time in tight range (TITR), time
above range 180-250 mg/dL (TAR-1), time above range >250 mg/dL
(TAR-2), mean sensor glucose, standard deviation (SD), coefficient of
variation (CV), and sensor usage CGM data were collected. For OP5
insulin delivery, we collected the total daily dose (TDD) - specifying
boluses, basal units and numbers, and overridden boluses - and auto
mode percentage. Serious adverse events, including severe hypogly-
caemia and diabetic ketoacidosis (DKA), were evaluated during
follow-up.

Statistical analysis was performed using Jamovi v2.6. Data are
normally distributed and expressed as mean + standard deviation
(SD). Changes in key parameters over time were assessed using
repeated measures ANOVA. Post hoc pairwise comparisons between
baseline and follow-up timepoints were conducted for each metric,
and p-values were adjusted using Holm's correction for multiple com-
parisons. Multivariable linear regression was performed to identify
predictors of TIR values at 28 days. p-values <0.05 were considered
significant.

3 | RESULTS

Forty-four adolescents with T1D were enrolled in this pilot pro-
gram. 47.7% were female, with a mean (SD) age of 15 (2.6) years
and a mean diabetes duration of 9.1 (3.5) years. The mean baseline
HbA1c was 7.18 (0.64%) (55 mmol/L). All participants had previ-
ously used OPD for a mean of 3.97 (2.65) years. The majority
(80%) used the Dexcom G6 CGM, with 18% using the Dexcom G7
and 2% FreeStyle Libre 3. Data were collected from shared
Glooko™ accounts between December 9, 2024 and January
6, 2025. Thirty patients (68.2%) had a target of 110 mg/dL and
14 (31.8%) had a target of 120 mg/dL. No episodes of DKA nor
severe hypoglycaemia were reported during the observation

period.

3.1 | CGM metrics

Repeated measures ANOVA showed a significant effect of time on all
key glycaemic metrics following the transition to the OP5 system
(Table 1). TIR increased significantly from baseline (55.1%), reaching
67.7% after 7 days (p < 0.001) and remaining stable for 3 weeks
before rising to 69.0% at day 28 (p = 0.022) (Figure 1A). TITR fol-
lowed a similar trend, increasing from 33.8% to 42.5% on day
7 (p < 0.001) and reaching 43.1% on day 28 (p < 0.001, compared
with baseline; Figure 1B).

TBR-2 decreased significantly from 0.9% to 0.4% within the first
week (p <0.001) and remained stable thereafter. TBR-1 gradually
reduced from 2.9% at baseline to 1.5% at day 28 (p < 0.001, com-
pared with baseline). TAR-1 decreased from 26.9% to 21.8% at day
7 (p < 0.001) and significantly reduced from day 14 to day 28 (20.3%,
p =0.028). TAR-2 decreased from 14.2% to 7.7% at day
7 (p <0.001), with a non-significant increase at day 14 (9.3%,
p = 0.294) before decreasing to 8.7% at day 28 (p = 0.078).

CV decreased from 39.5% to 33.7% in the first week (p < 0.001)
before a non-significant increase at day 14 (34.8%, p = 0.276),
remaining stable thereafter. Mean sensor glucose decreased signifi-
cantly in the first week, reaching a final value of 160 mg/dL at day
28 (p < 0.001).

Full results of all pairwise comparisons, including Holm-corrected
p-values, are presented in Table S1.

3.2 | Insulin delivery

TDD decreased significantly after the first 7 days (p = 0.007) before
gradually returning to baseline values by day 28 (p = 0.99). The per-
centage of basal insulin increased by 4.4% within the first week
(p = 0.017), remaining stable and reaching 54.3% at day 28. Con-
versely, bolus insulin percentages decreased, reaching 45.3% at day
28 (p = 0.005 compared with baseline). Boluses decreased progres-
sively from 5.6/day at baseline to 5.0/day at day 28, although signifi-
cance was reached only between day 21 and day 28 (p = 0.038).

3.3 | Predictors of TIR values at 28 days

Multivariable linear regression analysis was performed to identify pre-
dictors of TIR 28 days after initiating OP5. The model included base-
line HbAlc, insulin basal percentage, target used, and override
percentage at 28 days. HbAlc (B = —4.03, p = 0.019) and glucose tar-
get (B = —6.806, p=0.003) were independently associated with
lower TIR.

4 | DISCUSSION

This observational study demonstrates that the transition from

the OPD to the OPS5 significantly improves glycaemic control
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TABLE 1
comparisons with Holm correction are available in Table S1.

Baseline Day 7

Mean glucose (mg/dL) 173 £ 20 160 + 18.3

cv 39.5+59 33754
TBR-2 (%) 09+12 04 +0.7
TBR-1 (%) 29+26 3.0+11.1
TIR (%) 551+11.2 67.7 £12.9
TITR (%) 33.8 £10.0 425+ 115
TAR-1 (%) 269 +6.6 21.8+73
TAR-2 (%) 142 £8.1 7.7 £6.5
Sensor usage (%) 95.8 + 3.6 94.0+99
TDD (V) 50.1 + 14.3 45.9 £15.5
Bolus per day (IU) 26.3+11.5 221+95
Bolus per day (%) 51.3+12.9 47.0 + 10.6
Basal per day (IU) 240+79 23.8+84
Basal per day (%) 48.7 +12.9 53.1+10.6
Auto mode (%) 97.3+122
Bolus overrides (%) 11.0+13.5 9.6 +13.5
Boluses (n) 56+22 55+23

163 £ 18.6

Mean + SD of each glycaemic metric across five timepoints. Global p-values refer to repeated measures ANOVA. Detailed post hoc

Day 14 Day 21 Day 28 p-value
163 + 19 160 + 16.4 <0.001

348+4.1 359 +43 348+4.7 <0.001
03+06 0.3+0.6 04+06 <0.001
1.5+15 1.6+ 1.6 1512 <0.001
66.4 +910.0 66.8+9.5 69.0+9.9 <0.001
414+11.8 40.5 +11.7 43.1+134 <0.001
224+ 64 21.2+50 20.3+ 6.0 <0.001
9.3+ 6.5 10.0+7.2 8.7+ 6.0 <0.001
927 +15.6 93.2 +14.5 93.3+127 0.584
50.8 + 16.1 52.1+16.7 50.5 +16.1 <0.001
238 +8.9 23.9+88 23.1+£90 <0.001
46.4+9.7 457 +7.6 453 +8.3 <0.001
27.0+9.5 282+9.7 274+9.2 0.001
53.6 +9.7 543+7.6 54.8 +8.3 <0.001
96.4+11.3 95.5+84 96.5+6.8 0.626
104 + 14.6 8.8+12.7 9.0+12.8 0.221
5.6+25 54+£20 50+18 0.105

Abbreviations: CV, coefficient of variation; TAR-1, time above range 180-250 mg/dL; TAR-2, time above range >250 mg/dL; TBR-1, time below range
55-69 mg/dL; TBR-2, Time below range <54 mg/dL; TDD, total daily dose; TIR, time in range; TITR, time in tight range.
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among adolescents with T1D, despite reducing the number of
user interactions (such as boluses) with the system. Notably, we
observed a significant increase in TIR and TITR and reduced time
spent in hypoglycaemia and hyperglycaemia. Moreover, the
observed decrease in glucose variability highlights the potential
of the OP5 to stabilize glucose levels and reduce the risk of
glycaemic fluctuations. Most of these improvements were
achieved rapidly, with significant changes observed within the
first week and sustained throughout the 28-day observation
period, probably related to increased automatic basal insulin

delivery.

Within the limitations of this study (relatively small cohort, non-
randomized), the OP5 system appears to represent a valuable tool for
improving glycaemic control and simplifying diabetes management in
adolescents with T1D. The observed benefits, including enhanced TIR
(close to the 70% recommended in the 2019 International Consen-
sus'), TITR, and reduced glucose variability despite a reduced number
of boluses, highlight the potential of this system to improve clinical
outcomes and quality of life in this population. Future studies with
extended observation periods and larger sample sizes are warranted
to evaluate the long-term effects of OP5 use and explore its impact

on patient-reported outcomes.
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