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ARTICLE INFO ABSTRACT
Keywords: Aims: To evaluate real-world outcomes in people with Type 1 Diabetes (PwT1D) initiated on Omnipod DASH®
Continuous subcutaneous insulin infusion Insulin Management System.

Omnipod DASH
Tubeless insulin pump
Type 1 diabetes mellitus
Diabetes technology

Methods: Anonymized clinical data were submitted to a secure web-based tool within the National Health Service
network. Hemoglobin Alc (HbAlc), sensor-derived glucometrics, total daily dose of insulin (TDD), and patient-
reported outcome changes between baseline and follow-up were assessed. Individuals were classified to “new-to-
pump” (switched from multiple daily injections) and “established-on-pump” (switched from a tethered insulin
pump) groups.

Results: 276 individuals from 11 centers [66.7 % female; 92 % White British; median age 41 years (IQR 20-50);
diabetes duration 20 years (IQR 11-31); 49.3 % within “new-to-pump” group] were included. Baseline HbAlc
was 8.0 + 1.3 % (64 + 14 mmol/mol). At follow-up [3 years (IQR 1.5-3.2)], HbAlc reduced by 0.3 % [(3 mmol/
mol); p = 0.002] across the total population, 0.4 % [(5 mmol/mol); p = 0.001] in those “new-to-pump” and
remained unchanged in those “established-on-pump”. TDD decreased in the “new-to-pump” cohort (base-
line:44.9 + 21.0units vs follow-up:38.1 + 15.4units, p = 0.002). Of those asked, 141/143 (98.6 %) stated
Omnipod DASH had a positive impact on quality of life.
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Conclusions: Omnipod DASH was associated with improvements in HbAlc in PwT1D “new-to-pump” and
maintained previous HbAlc levels in those “established-on-pump”. User satisfaction in all groups and TDD
reduction in those “new-to-pump” were reported.

1. Introduction

Type 1 diabetes (T1D) is associated with an increased risk of car-
diovascular disease including myocardial infarction and heart failure as
well as premature death [1,2]. Improving glycemic levels have been
shown to significantly reduce long-term vascular complications and
mortality in people with T1D (PwT1D) [3,4]. As a result, the National
Institute for Health and Care Excellence (NICE) guideline on the man-
agement of adults with T1D recommends a target hemoglobin Alc
(HbA1c) level of 6.5 % (48 mmol/mol) or lower to minimize the risk of
complications [5]. However, according to recently published data from
the National Diabetes Audit (NDA) in England and Wales, only 10.6 % of
PwT1D achieved the NICE HbAlc target of 6.5 % (48 mmol/mol) or
lower, while 20.7 % and 33.7 % achieved the HbAlc treatment target of
7 % (53 mmol/mol) or lower and 7.5 % (58 mmol/mol) or lower,
respectively. Over a third of PwT1D had an HbAlc > 8.5 % (69 mmol/
mol) [6]. Similarly, outcomes from the T1D Exchange registry showed
that only a minority of PWT1D in the United States (U.S.) achieved the
American Diabetes Association (ADA) goals for HbAlc [7]. These data
indicate that introducing therapies to improve glycemia and mitigate
the excess risk of complications is imperative.

The use of continuous subcutaneous insulin infusion (CSII) has been
shown to improve HbAlc without an increase in hypoglycemia rates,
reduce diabetes distress and improve quality of life in PwT1D [8-12].
Despite the clinical evidence suggesting the benefits of this therapy, the
overall adoption of CSII in the United Kingdom (U.K.) has been low.
Specifically, the recent NDA reported that CSII is used by 11.5 % of
adults with T1D in England and 16.7 % in Wales [6]. Some potential
barriers to the uptake of CSII include the constant presence of a cath-
eter/tubing, interface requiring direct control of a tethered device and
size of such devices. This has potential for interference with activities
and stigma which can make PwT1D reluctant to transition or continue
CSII [13].

Using tubeless insulin pumps may enable PwT1D to overcome some
of the barriers to the uptake of CSII. Also, controlling insulin delivery
without the need to interact with the pump could support more discreet
pump use [14]. In this regard, it was important that the accuracy of
tubeless pumps is assessed. Early studies questioned the accuracy of the
Omnipod (patch) pump compared to tethered insulin pumps, however,
there was criticism of the methodologies utilized to make these assess-
ments [15-17]. Luijf et al assessed clinical outcomes in 20 individuals
with Type 1 diabetes treated with patch pump compared to traditional
catheter pumps in a short-term study and identified no between-pump
differences in peak glucose concentrations or mean plasma insulin
levels [18]. This was further supported by a retrospective study from the
U.K., which showed no significant differences in HbAlc improvement
when comparing different pump types under routine clinical care,
including a comparison of patch pumps and traditional catheter pumps
[19].

The Omnipod DASH® Insulin Management System is the most
widely used tubeless insulin pump for the management of T1D. To date,
there are a limited number of studies exploring the efficacy of Omnipod
DASH, while the number of people using tubeless insulin pumps is
increasing [20]. This highlights the need to better understand the long-
term outcomes of this tubeless pump therapy in clinical practice.
Therefore, the aim of this study was to evaluate real-world clinical
outcomes, including efficacy, safety, utility, and acceptability of
Omnipod DASH in individuals with T1D.

2. Materials and methods
2.1. Patient recruitment and data collection

Data for this real-world observational study were obtained from the
Association of British Clinical Diabetologists (ABCD) Omnipod audit
tool (http://www.diabetologists-abcd.org.uk/Omnipod/Omnipod_
Audit.htm). The audit was launched in 2021 with the aim of capturing
real-world clinical outcomes from people attending adult or pediatric
diabetes services with a diagnosis of T1D and managed with Omnipod
DASH. Anonymized clinical outcome data were collected at baseline and
follow-up during routine clinical care, and clinical systems and elec-
tronic health records were reviewed and submitted via a secure online
tool. Data collection was performed between November 2021 and June
2023. Based on previous insulin therapy before starting pod therapy, the
total population was divided into 2 groups; “new to pump” group for
individuals previously treated with multiple daily injections (MDI) in-
sulin regimen, and “established on pump” group for those previously
established on a tethered insulin pump which was changed onto pod
therapy. Pod therapy was initiated between May 2011 and March 2023.
Individuals initially started on Omnipod Eros were transitioned to
Omnipod DASH and all patients were using Omnipod DASH at follow-

up.
2.2. Qutcome measures

The primary outcome was change in laboratory-derived HbAlc be-
tween baseline and follow-up. Secondary outcomes included continuous
glucose monitoring (CGM) metrics time in range (TIR) (3.9-10 mmol/L
or 70-180 mg/dL), time below range (TBR) (<3.9 mmol/L or < 70 mg/
dL), time above range (TAR) (>10 mmol/L or > 180 mg/dL), glucose
management indicator (GMI) (estimated HbAlc), percentage co-
efficient of variation, two-item diabetes distress screening instrument
(DDS2) (question 1 “feeling overwhelmed by the demands of living with
diabetes”, question 2 “feeling that I am often failing with my diabetes
regimen”) [21], Gold score to assess hypoglycemia awareness [22],
event rates (hospital admissions, paramedic callouts, severe hypogly-
cemia requiring third party assistance), and user opinion of Omnipod
DASH (question 1 “what impact would you rate Omnipod DASH has had
on your quality of life” and question 2 “would you recommend Omnipod
DASH to other people with diabetes”; a 7-point Likert scale was used: 1
= strongly negative impact, 7 = strongly positive impact [for question
1]; 1 = would not recommend at all, 7 = would highly recommend [for
question 2]). Demographic data included weight, body mass index
(BMI), gender, and index of multiple deprivation decile (a measure of
relative deprivation at a small local area level in the U.K; 1 = most
deprived, 10 = least deprived). Data on funding resources and criteria
under which pod therapy was funded were captured. Data on previous
attendance at structured education sessions related to diabetes and
method of glucose monitoring at baseline were reported. Sensor gluco-
metrics were reported over 14 days as per the international consensus
guidelines and in keeping with routine clinical practice [23]. Events of
interest were reported by the clinical teams via the online tool. Follow-
up frequency was determined by the responsible clinical team based on
clinical need. Data were captured between baseline and follow-up
(defined as the date of the latest available records submitted to the
online tool).
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2.3. Ethical approval

The ABCD national audit program, which includes the ABCD
Omnipod audit, has Caldicott Guardian Approval. The program collects
anonymized and routinely available clinical data, and additional in-
vestigations besides standard care are not required. Hence, this study did
not require specific approval by a research ethics committee.

2.4. Statistical methods

Continuous variables were presented as mean + standard deviation
(SD) or median and interquartile range (IQR) and assessed using paired
t-test, two-sample (independent samples) t-test or Wilcoxon signed rank
test depending on normality of distribution (determined by Shapiro-
Wilk test and Kolmogorov-Smirnov test). Categorical variables were
expressed as numbers and percentages. To address loss to follow-up, the
analysis of each outcome of interest included only individuals who had
available data at both baseline and follow-up. A two-sided p-value <
0.05 was considered statistically significant. Statistical analysis was
performed on SPSS v26.0 (IBM, Chicago, IL).

3. Results

Baseline data were available for 358 individuals (including 20 chil-
dren aged between 6 and 17 years) across 11 centers in the U.K., with
follow-up data reported for 290 (82.4 %), of whom 95.2 % (276 of 290)
continued to use Omnipod DASH at follow-up (total population). The
number of patients recruited in the study and sample size of those with
follow-up are shown in Fig. 1. The median follow-up was 3 years (IQR
1.5-3.2). Stratified by previous insulin therapy, the total population was
divided into 2 groups; “new to pump” group (136/276, 49.3 %) and
“established on pump” group (140/276, 50.7 %). 271 out of 276 (98.2
%) had their pump funded via NHS under the following criteria: HbAlc
above target (106/271, 39.1 %); problematic hypoglycaemia (97/271,
35.8 %); paediatric use (16/271, 5.9 %); pregnancy or planning preg-
nancy (5/271, 1.8 %); and other causes including Dawn phenomenon,
diabetes-related distress, and fear of needles (36/271, 13.3 %). Sup-
plementary Material 1 contains the flow diagram for this analysis.
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3.1. Baseline characteristics

For the 276 individuals with baseline and follow-up data, the median
age was 41 years (IQR 20-50); 66.7 % (n = 184) were female; mean
(+£SD) weight was 74.2 (+19.2) kg; median diabetes duration was 20
years (IQR 11-31); and 92 % (n = 254) were White British with a me-
dian index of multiple deprivation decile of 8 (IQR 5-9). The baseline
characteristics of the study population are summarized in Table 1.

3.2. HbAIc and sensor-based outcomes

HbA1lc reduced from a mean + SD of 8.0 + 1.3 % (64 + 14 mmol/
mol) at baseline to 7.7 + 1.2 % (61 + 13 mmol/mol) at follow-up, a
mean reduction of 0.3 % (3 mmol/mol) [95 % CI —0.1, —0.4; p = 0.002,
n =171), over a median follow-up of 3 years (IQR 1.5-3.2). Stratified by
previous insulin therapy, patients in the “new to pump” group experi-
enced a significant reduction in HbA1lc of 0.4 % (5 mmol/mol) (95 % CI
—0.2, —0.6; p = 0.001, n = 81). There was no significant change in
HbAlc for the “established on pump” users, who experienced a mean
reduction in HbAlc of 0.1 % (1 mmol/mol) (95 % CI 0.1, —0.3; p = 0.2,
n = 90). The changes in HbAlc across all groups are summarized in
Table 2 and Fig. 2A.

The percentage of people within total population, with both baseline
and follow-up HbAlc data available (n = 171), who achieved the NICE
treatment target of 6.5 % (48 mmol/mol) or lower was 11.1 % (19/171)
at baseline and 14.6 % (25/171) at follow-up (p = 0.36). Once stratified
by previous insulin therapy, an HbAlc < 6.5 % (48 mmol/mol) was
achieved by 12.3 % (10/81) at baseline and 14.8 % (12/81) at follow-up
within the “new to pump” group (p = 0.67), and by 10.0 % (9/90) at
baseline and 14.4 % (13/90) at follow-up within the “established on
pump” group (p = 0.39).

Stratified by baseline HbA1c, individuals of the total population with
baseline HbAlc < 7 % (53 mmol/mol) (n = 32) maintained similar level
of glycemic control between baseline (6.3 &+ 0.7 %) and follow-up (6.5
+ 0.7 %) (p = 0.2). People with baseline HbA1c between 7 % (53 mmol/
mol) and 8 % (64 mmol/mol) (n = 64) experienced no change in HbAlc
between baseline and follow-up (7.5 + 0.3 % vs 7.6 + 0.8 %, p = 0.6).
Patients with baseline HbA1c higher than 8 % (64 mmol/mol) and lower

Study population
started on pod therapy
(n=358)

% time in range at
baseline
(n=34)

HbAlc at baseline
(n=257)

% time in range at
follow-up
(n=224)

HbA1c at follow-up
(n=238)

Diabetes distress scale
score at baseline
(n=41)

Gold score at baseline
(n=111)

Diabetes distress scale
score at follow-up
(n=124)

Gold score at follow-up
(n=204)

Fig. 1. Study schematic demonstrating data for HbAlc, % time in range, Gold score and Diabetes distress scale score in the ABCD real-world study of Omnipod
DASH. Study outline shows the number of patients recruited in the study and sample size of those with follow-up data for HbAlc, % time in range, Gold score, and

Diabetes distress scale score.
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Table 1
Baseline characteristics.
Characteristics Population Total New to Established
started on population f  pump T on pump f
pod therapy (n = 276) (n=136) (n = 140)
(n = 338)
Age, years, 41 (30-50) 41 (20-50) 40 (19-50) 43 (26-55)
median (IQR)
Diabetes 21 (12-31) 20 (11-31) 20(11-31) 21 (13-31)
duration,
years, median
(IQR)
Weight, Kg, 77 +17 74 +19 74+ 19 75+ 21
mean + SD
BMI, Kg/mz, 27 +7 25+ 8 25+7 24+8
mean + SD
Index of multiple 8 (5-9) 8 (5-9) 8(5-9) 7 (5-9)
deprivation
decile*,
median (IQR)
Sex, number (percentage)
Female 224 (66.3) 184 (66.7) 86 (63.2) 98 (70.0)
Male 114 (33.7) 92 (33.3) 50 (36.8) 42 (30.0)
Ethnicity, number (percentage)
White, British 306 (90.5) 254 (92.0) 126 (92.6) 128 (91.4)
Other 13 (3.9) 11 (4.0) 7 (5.1) 4(2.9)
Asian 10 (3.0) 6 (2.2) 1(0.7) 5(3.6)
White, Other 7 (2.1) 4149 1(0.7) 3(2.1)
Black 2(0.5) 1(0.4) 1(0.7) 0
Method of glucose monitoring, number (percentage)
isCGM 187 (55.3) 141 (51.1) 67 (49.3) 74 (52.9)
SMBG 71 (21.0) 70 (25.4) 31 (22.8) 39 (27.9)
rtCGM 24 (7.1) 11 (4.0) 4 (3.0 7 (5.0)
No data 56 (16.6) 54 (19.5) 34 (24.9) 20 (14.2)
Previous attendance at structured education session, number (percentage)
Yes 252 (74.6) 200 (72.5) 101 (74.3) 99 (70.7)
No 23 (6.8) 23 (8.3) 9 (6.6) 14 (10.0)
Uncertain or 63 (18.6) 53 (19.2) 26 (19.1) 27 (19.3)
no data

isCGM: Intermittently scanned continuous glucose monitoring (also known as
flash glucose monitoring); IQR: Interquartile range; rtCGM: Real-time contin-
uous glucose monitoring; SD: Standard deviation; SMBG: Self-monitoring of
blood glucose.

The population started on pod therapy included all adults with type 1 diabetes
who were initiated on pod therapy at baseline.

t The total population, new to pump and established on pump groups included
individuals with type 1 diabetes who were initiated on pod therapy at baseline,
had available data and continued to use Omnipod DASH at follow-up.

* Indices of multiple deprivation (IMD) are a measure of relative deprivation at a
small local area level (LSOAs) in the United Kingdom based on seven domains of
deprivation. The deciles are calculated by ranking all LSOAs (IMD for England,
Scotland and Wales are calculated separately) from most deprived to least
deprived and dividing them into 10 equal groups (1 = most deprived, 10 = least
deprived).

than 9 % (75 mmol/mol) (n = 47) had a mean reduction of 0.6 % in
HbAlc, from 8.5 + 0.3 % at baseline to 7.9 & 0.8 % at follow-up (p <
0.001). Individuals with baseline HbAlc > 9 % (75 mmol/mol) (n = 28)
experienced a mean reduction of 0.8 %, from 10.0 + 1.2 % at baseline to
9.2 + 1.6 % at follow-up (p = 0.002) (Fig. 2B).

Once the total population with paired baseline and follow-up HbAlc
data available (n = 171) was stratified by baseline method of glucose
monitoring, there was a reduction in HbAlc by 0.2 % (2 mmol/mol) (95
% CI —0.02, —0.3; p = 0.03, n = 115) in CGM group (intermittently
scanned CGM [isCGM] or real-time CGM [rtCGM]), and by 0.4 % (5
mmol/mol) (95 % CI —0.2, —0.7; p = 0.03, n = 52) in the self-
monitoring of blood glucose (SMBG) cohort at follow-up (Table 2).
The difference in HbA1lc reduction between CGM and SMBG groups was
not statistically significant (p = 0.4). 94.3 % (n = 66) of individuals
within total population using SMBG at baseline were using CGM (isCGM
or rtCGM) at follow-up (missing data: 1.4 %), while all individuals
within total population using CGM at baseline continued to use CGM at
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Table 2

Changes in HbAlc between baseline and follow-up after Omnipod DASH initi-
ation, across all groups* and stratified by baseline method of glucose
monitoring.

HbAlc, mean + n Baseline Follow- Change (95 % P
SD up CI)
Total population
DCCT % 171 8.0+1.3 7.7 +£1.2 —0.3 (0.1, 0.002
-0.4)
mmol/mol 171 64+ 14 61 + 13 -3(-2,-4) < 0.001
New to pump
DCCT % 81 81+1.5 7.7+13 —0.4 (-0.2, 0.001
—-0.6)
mmol/mol 81 66 + 16 61 + 14 -5(-3,-7) < 0.001
Established on pump
DCCT % 90 78+1.0 77+11 -0.1(0.1,-0.3) 0.2
mmol/mol 90 62 + 12 61 + 12 -1(1, -3) 0.2

Baseline method of glucose monitoring (total population) isCGM/rtCGM

DCCT % 115 7.8+ 1.5 7.6 +1.3 —0.2 (—0.02, 0.03
-0.3)
mmol/mol 115 62 +15 60 + 15 -2(-0.1, -4 0.04
SMBG
DCCT % 52 84+1.0 8.0+09 -0.4 (-0.2, 0.03
-0.7)
mmol/mol 52 69 + 10 64 + 10 -5(-2, -8) 0.03
No data
DCCT % 4 85+0.7 7.6+0.9 -0.9(0.5,-2.2) 0.13
mmol/mol 4 69 +7 60 + 10 -9 (5, —23) 0.13

isCGM: Intermittently scanned continuous glucose monitoring (also known as
flash glucose monitoring); rtCGM: Real-time continuous glucose monitoring;
SMBG: Self-monitoring of blood glucose.

*Only individuals with both baseline and follow-up HbAlc data available were
included in the analysis.

Missing data: 38.0 % (105/276) in total population, 40.4 % (55/136) in new to
pump group, and 35.7 % (50/140) in established on pump group.

HbA1c levels increased during follow-up in 28.4 % (n = 23) of individuals new
to pump and 46.7 % (n = 42) of individuals established on pump.

follow-up (missing data: 3.3 %).

TIR increased by 8.4 % from baseline to follow-up (51.2 £ 20.1 % vs
59.6 + 18.7 %; p = 0.03, n = 25), while no other significant changes in
CGM-derived glucose metrics were observed in the total population with
available paired sensor-based outcomes. In the “new to pump” group,
TIR increased by 10.7 % (48.7 &+ 21.2 % vs 59.4 + 19.7 %; p = 0.04,n =
14), while there were no significant changes in TAR, TBR, GMI, and
percentage coefficient of variation. Similarly, all CGM-derived glucose
metrics remained unchanged in the “established on pump” group (p >
0.05). Fig. 3 depicts a stacked bar chart demonstrating TIR at baseline
and follow-up for total population.

3.3. Weight and total daily dose of insulin

Weight of the total population remained unchanged between base-
line and follow-up (73.9 + 21.2 kg vs 73.5 + 18.9 kg; p = 0.5). Similar
results were observed in the “new to pump” group (73.5 + 20.3 kg vs
73.1 £19.1 kg; p = 0.5) and the “established on pump” group (74.6 +
22.5 kg vs 74.1 + 18.8 kg; p = 0.7).

Total daily dose (TDD) of insulin reduced from a mean + SD of 43 +
19 units at baseline to 37 + 15 units at follow-up in the total population,
a mean reduction of 6 units (95 % CI —2, —9; p < 0.001). Stratified by
previous insulin therapy, the TDD of insulin significantly decreased by
6.8 units (44.9 + 21.0 units at baseline vs 38.1 + 15.4 units at follow-up;
p =0.002) in those previously treated with MDI and non-significantly by
4.5 units (39.3 + 14.6 units at baseline vs 34.8 + 15.1 units at follow-up;
p = 0.07) in the “established on pump” cohort.

3.4. Gold score, diabetes distress and user satisfaction

There was a non-significant reduction in Gold score (-0.3; 95 % CI



A.L. Liarakos et al.

A

0.2%
0.1%

0.0%

Diabetes Research and Clinical Practice 209 (2024) 111597

-0.1%
-0.2%
-0.3%
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-0.4%

Change in HbAlc (DCCT %)

-0.5%

-0.6%

-0.7%
Total population

0.6%
0.4%
0.2%
0.2%

0.0%

- -0.1%

- -0.4%*

New to pump Established on pump

- 0.1%

-0.2%
-0.4%
-0.6%

-0.8%

Change in HbAlc (DCCT %)

-1.0%
-1.2%

-1.4%
HbAlc < 7%

7% < HbAlc < 8%

~-0.6%*
- -0.8%*

8% <HbA1c < 9% HbA1c 2 9%

Fig. 2. Change in HbAlc (DCCT %) at 3 years post Omnipod DASH initiation, stratified by previous insulin therapy (2A) and baseline HbAlc (2B). *p < 0.05. (2A):
The change in HbAlc was significant for the total population (n = 171; p = 0.002) and the “new to pump” group (n = 81; p = 0.001) and non-significant for the
“established on pump” group (n = 90; p = 0.2). The error bars indicate 95 % CIs. (2B): The change in HbAlc was significant for the cohort “8% < baseline HbAlc < 9
%" (n = 47; p < 0.001) and the cohort “baseline HbAlc > 9 %” (n = 28; p = 0.002) and non-significant for the cohort “baseline HbAlc < 7 %” (n = 32; p = 0.2) and
the cohort “7% < baseline HbAlc < 8 %” (n = 64; p = 0.6). The error bars indicate 95 % ClIs.

0.1, —0.6; p = 0.1, n = 76) and diabetes distress score (DDS) (-1.1; 95 %
CI 0.1, —2.3; p = 0.08, n = 23) in the total population. Looking at each
question of DDS separately, the score of the second question signifi-
cantly reduced from a mean =+ SD of 2.8 + 1.4 at baseline to 2.1 + 1.5 at
follow-up, a mean reduction of 0.7 points (95 % CI —0.1, —1.4; p <
0.02). Similarly, no changes in Gold score or DDS were observed in the
“new to pump” cohort. In those established on an insulin pump, the Gold
score decreased by 0.5 points (95 % CI —0.08, —0.8; p = 0.02), while
DDS did not change.

Of those asked to rate on a 7-point Likert scale, 141 out of 143 (98.6
%) stated that Omnipod DASH had a positive impact on their quality of
life (QoL) and would recommend the system to other people with dia-
betes (average score of 6 in Likert scale for both questions). Similar re-
sults were observed in both the “new to pump” and “established on
pump” groups (98.9 % and 98.1 %, respectively; average score of 6 in
Likert scale in both groups).
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Fig. 3. Stacked bar chart demonstrating time in range at baseline and follow up
for population with complete sensor data only (n = 25; 9 % of total cohort). *p
< 0.05.

3.5. Acute and adverse events

The number of hospital admissions related to hypoglycemia and
hyperglycemia/diabetic ketoacidosis (DKA) and paramedic callouts (not
resulting in admission) was low. Compared to hospital admissions
before initiation of Omnipod DASH (n = 18; hyperglycemia/DKA: 14
events, hypoglycemia: 4 events; missing data: 33.7 %), a total of 9 ad-
missions (hyperglycemia/DKA: 6 events; hypoglycemia: 3 events;
missing data: 14.9 %) were reported at follow-up (p > 0.05).

A total of 14 users (3.9 %) discontinued Omnipod DASH (missing
data: 19 %) (Supplement 1). Reasons for discontinuation were change to
a different insulin pump to transition to hybrid closed-loop (50 %; n =
7), infusion site failure (21.4 %; n = 3), skin site reactions (14.3 %; n =
2) and patient choice with no reasons provided (7.1 %; n = 1).

4. Discussion

This multicenter observational study showed that transitioning to
Omnipod DASH system in a real-world clinical setting is associated with
significant improvement in HbAlc in PwT1D, driven by a clinically
meaningful decrease in HbAlc in individuals new to insulin pump
therapy. PwT1D switching to Omnipod DASH from other insulin pumps
maintained comparable glycemia between baseline and follow-up. The
benefits of this tubeless insulin pump on glycemia were achieved
without an increase in body weight and accompanied with a reduction
in daily insulin requirements and a positive impact on QoL. Hospital
admissions related to hypoglycemia, hyperglycemia or DKA were small
in number and only a small proportion of PwT1D discontinued Omnipod
DASH mainly due to transition to hybrid closed-loop systems.

Pod therapy has been associated with improved glycemic control
across all age groups over 3-12 months and in youth (<20 years old)
over a longer period of time [20,24-27]. Nevertheless, long-term out-
comes of the use of Omnipod DASH in real-world adult populations are
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limited. Our study, with a median follow-up of 3 years, enhances our
understanding and knowledge regarding the long-term efficacy, safety
and feasibility of this tubeless insulin pump in PwT1D.

The reduction in HbAlc of 0.3 % (3 mmol/mol) in the total popu-
lation in this analysis is consistent with the results of a retrospective
study from Mehta et al that showed a 0.3 % drop in HbAlc in 156 adults
with T1D who used Omnipod for 1 year [20]. Retrospective observa-
tional studies with a shorter follow-up period have also reported similar
findings. Specifically, Layne et al showed a mean decrease in HbAlc of
0.6 % at 3 months after Omnipod treatment initiation [24]. Outcomes
from the COPPER study, which used data from the Canadian LMC Dia-
betes Registry, showed a statistically significant mean reduction in
HbAlc of 0.2 % in the tubeless pump cohort between baseline and
follow-up (3-6 months) [28]. In contrast to our study, a retrospective
analysis of a German/Austrian registry showed an initial improvement
in HbA1lc in the first year of tubeless insulin pump, which was followed
by a moderate increase in years 2 and 3. The majority of this study
population were 15 years old or younger and the authors suggested that
the increased HbA1lc beyond the first year could be explained by factors
associated with puberty [29].

Once stratified by previous insulin therapy, our data showed that
users switching from MDI to Omnipod DASH experienced a significant
reduction in HbAlc of 0.4 % (5 mmol/mol), which is in line with reports
from other studies using pod therapy [19,20,24]. Also, our results were
similar to the outcomes reported in studies using other insulin pumps.
An observational retrospective analysis from the U.K. showed that the
use of tubed insulin pumps was associated with a decrease in HbAlc of
0.7 %, which was sustained for 5 years [30]. Similar long-term
improvement in glycemia after CSII therapy was described in another
cohort from the UK, who experienced a reduction in HbAlc of 0.6 % that
was sustained at 6 years of follow-up [31]. A systematic review and
meta-analysis showed that compared to MDI, HbAlc was reduced by 0.4
% in adults who used CSII [9]. Hence, our results suggest that Omnipod
DASH provides benefits which are similar to other insulin pumps.

For those transitioning to Omnipod DASH from tethered CSII, HbAlc
remained unchanged between baseline and follow-up. Similar results
were reported in the study of Mehta et al which demonstrated no sig-
nificant change in HbAlc for prior CSII users, who experienced a mean
non-significant reduction in HbAlc of 0.1 % (comparable with our
study) [20]. A previous observational retrospective study, comparing
the glycemic outcomes of individuals with T1D transitioning to different
types of insulin pump, demonstrated no significant difference in the
change in HbAlc when comparing different types of insulin pump,
including Omnipod. This suggests that patients already treated with a
tubed CSII prior to initiating a tubeless insulin pump are not expected to
have a significant change in glycemia, as they already experience the
beneficial effects of insulin pump therapy at baseline [19]. Hence, these
data indicate that the choice of an insulin pump should be influenced by
and tailored to people’s requirements and needs rather than the desired
degree of HbAlc reduction. In contrast, a different study showed a sig-
nificant decrease in HbAlc of 0.5 % in patients previously treated with
CSII who were transitioned to tubeless pump. However, it should be
acknowledged that the follow-up period of this study was 3 months and
outcomes over a longer period were not described [24].

Individuals new to pump therapy experienced reductions in HbAlc
which were similar to the changes observed in studies before isCGM was
present. A meta-analysis of CSII compared with MDI in PwT1D
measuring capillary blood glucose showed that the mean difference in
HbA1lc between MDI and CSII was 0.6 % [8]. In our study, there was a
similar reduction in HbAlc in the new to pump group who mainly used
iSCGM as a method of baseline glucose monitoring [isCGM: 63 % (n =
51); rtCGM: 4.9 % (n = 4); SMBG: 28.4 % (n = 23); no data: 3.7 % (n =
3)]. So, we confirm additional benefits of CSII over MDI even in those on
isCGM.

Our study indicated that individuals with higher HbAlc levels at
baseline achieved the greatest reduction in HbAlc after initiating
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Omnipod DASH. Similar results were observed in two retrospective
studies which showed that regardless of previous insulin therapy people
with suboptimal HbA1c control could experience the greatest benefit in
HbAlc reduction after starting a tubeless insulin pump [24,27]. This
suggests that HbAlc levels significantly above target may be an
important consideration for PWT1D to initiate CSII, such as Omnipod
DASH. The NICE technology appraisal guidance on hybrid closed loop
(HCL) systems in T1D [32] has been recently updated and now PwT1D
with elevated HbAlc or disabling hypoglycaemia, and PwT1D who are
pregnant or planning a pregnancy, will have access to Omnipod 5 HCL
system whose real-world clinical outcomes are awaited with high in-
terest in the future.

The results of the present study also demonstrated a statistically
significant increase in TIR from 51.2 + 20.1 % at baseline to 59.6 +
18.7 % at follow-up, with no corresponding increase in TBR in total
population. However, it should be recognised that the number of
available paired sets of sensor-based data was small due to missing data
at baseline. To the best of our knowledge, there are no other studies
reporting changes in CGM-derived glucose metrics between baseline and
follow-up in individuals using Omnipod DASH.

TDD of insulin was significantly reduced at follow-up in the total
population and those previously treated with MDI. Similar results have
been described in another study suggesting that tubeless insulin pump
therapy can lower daily insulin requirements [24]. Weight was stable for
individuals transitioning from both MDI and CSII and these results are
consistent with recent observational studies from the U.S. and Canada
[20,28].

Another interesting finding of our study was the patient-reported
outcomes including patient satisfaction. Although the reduction of
Gold score and DDS in the total population did not reach statistical
significance, PWT1D in our cohort stated that Omnipod DASH had a
positive impact on QoL and would recommend this therapy to other
people with diabetes. These findings are in line with the results of a
survey of Omnipod users, which suggested that individuals using this
insulin therapy experienced important QoL benefits, with more obvious
positive outcomes in those who trusted the device and had improved
glycemic outcomes [10]. However, the findings observed in our study
should be interpreted with caution given that the patient satisfaction-
related questions were answered by 143 of 276 individuals (48 % of
missing data).

Additionally, Omnipod DASH did not increase the number of ad-
missions related to hypoglycemia, hyperglycemia or DKA. Our analysis
supports the findings of a previous real-word study, which demonstrated
that the frequency of DKA and severe hypoglycemia decreased after 3
years of tubeless insulin pump use compared with prior treatment [29].
Similar results were observed in a cohort of youth with T1D using CSII
suggesting that insulin pump use was associated with a lower prevalence
of DKA-related admissions, compared to MDI therapy [33].

The main strength of this study includes the multisite, real-world
setting which enabled the collection of data from PwT1D using
Omnipod DASH in routine clinical practice across multiple diabetes
centers in the U.K. The real-world nature of our analysis provides ob-
servations which are more representative of the U.K. practice and
generalizable to a broad unselected population of individuals with T1D,
without restrictive inclusion and exclusion criteria commonly used in
randomized controlled trials (e.g. exclusion of high-risk groups).
Another key strength is the long-term follow-up period of 3 years, which
allowed for evaluation of the durability of clinical outcomes observed
beyond the initial treatment period. To the best of our knowledge, only a
small number of studies evaluating the effects of tubeless insulin pump
have a long-term follow-up similar to our analysis.

The study should be interpreted within the context of its limitations.
The inherent limitation of its retrospective design along with lack of
control group can introduce the risk for selection bias. Other limitations
include the possibility of unmeasured confounders contributing to the
changes observed (e.g. transition from SMBG to CGM which occurred in
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the recent few years in the UK, especially after the publication of the
updated 2022 NICE guideline [5], and could have accounted for glyce-
mic improvements as described in the literature [34], transition from
Omnipod Eros to Omnipod DASH), lack of information of other events
(e.g. attendance at CGM initiation sessions) and underreporting of
adverse events. Also, we acknowledge that there are missing data (e.g.
38 % of total population, 40.4 % of new to pump group and 35.7 % of the
established on pump group did not have HbAlc data available at both
baseline and follow-up), loss of follow up in 19 % (n = 68) of people with
baseline data available including lack of information about Omnipod
DASH continuation or discontinuation during follow-up, and lack of
information about follow-up frequency of the patients. The study pop-
ulation was predominantly of White British ethnicity and lived in less
deprived areas, limiting the generalizability of its findings to other racial
and ethnic populations or individuals from deprived regions. Also, there
was a small number of paired CGM-metrics data, paired Gold score data
and paired DDS data, which may have affected our ability to assess
significant changes in this cohort.

In conclusion, our analysis demonstrated that Omnipod DASH was
associated with a 0.3 % reduction in HbAlc, increase in TIR, reduced
insulin requirements and positive impact on quality of life in PWT1D in
the real-world. Stratified by previous insulin therapy, Omnipod DASH
was associated with a clinically meaningful decrease in HbAlc and
improved TIR in individuals previously treated with MDI. PwT1D
switching from other CSII systems to Omnipod DASH maintained pre-
vious HbAlc levels and TIR. These benefits were accompanied by user
satisfaction in all groups. However, given the limitations previously
described, these findings should be interpreted with caution. Never-
theless, our findings add to the body of evidence on the long-term effects
of Omnipod DASH system on glycemic, safety and patient-reported
outcomes, and support wider access of tubeless insulin pumps in peo-
ple living with T1D.
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