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ABSTRACT

Introduction: Despite recent advances in dia-
betes technology, most people living with type
1 diabetes mellitus (T1D) are unable to meet
glycemic targets. Real-world evidence can pro-
vide insight into outcomes achieved with
specific treatment devices when used in clinical
practice. The aim of this study was to analyze
real-world outcomes collected from a large
cohort of people living with T1D and initiating
treatment with the Omnipod DASH System.
Methods: In this retrospective observational
study, real-world outcomes were analyzed from
a database of information collected from people

with T1D initiating the Omnipod DASH System.
Information in the database was either taken
directly from the patient’s medical record or
self-reported if medical records were unavail-
able. The primary outcome was change in gly-
cated hemoglobin (HbA1c) from baseline
(before initiation) to 3 months after initiation.
Secondary outcomes were changes in total daily
dose of insulin (TDD) and self-reported fre-
quency of hypoglycemic events (\ 70 mg/dL).
Results are separated for the adult (C 18 years,
N = 3341) and pediatric (\18 years, N = 1397)
cohorts.
Results: The change in HbA1c from baseline
was - 0.9 ± 1.6% ( - 10 ± 18 mmol/mol;
p\0.0001) in adults and - 0.9 ± 2.0%
( - 10 ± 22 mmol/mol; p\ 0.0001) in the
pediatric cohort. For those previously using
multiple daily injections, HbA1c decreased by
- 1.0 ± 1.7% ( - 11 ± 19 mmol/mol) in adults
and - 1.0 ± 2.1% ( - 11 ± 23 mmol/mol) in
the pediatric cohort (both p\ 0.0001). Hypo-
glycemic events decreased in adults from 2.9 to
1.3 episodes per week ( - 1.6 ± 3.2 events/
week; p\0.0001), and in the pediatric cohort
from 2.8 to 1.5 episodes per week ( - 1.3 ± 2.7
events/week; p\0.0001). In adults, TDD
decreased by 19.9% (p\0.0001), and it
remained stable in the pediatric cohort
(p[ 0.05).
Conclusions: Real-world outcomes from this
large cohort of people initiating therapy with
the Omnipod DASH System showed significant
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improvement in HbA1c and a substantial
reduction in hypoglycemic events after 3
months of use.

Keywords: CSII; HbA1c; Insulin pumps; Insulin
therapy; Real-world outcomes; Type 1 diabetes

Key Summary Points

Why carry out this study?

The Omnipod DASH Insulin Management
System, a tubeless insulin pump, was first
cleared in the United States by the FDA in
2018, and has since become available in
multiple additional countries; yet, there
are no published data available on the
clinical outcomes achieved with this
system.

The aim of the present study was to
address this gap in evidence by analyzing
real-world outcomes of a large group of
people living with type 1 diabetes mellitus
and initiating treatment with the
Omnipod DASH System.

What was learned from this study?

After 3 months of use of the Omnipod
DASH System, HbA1c was reduced and
patients reported a lower frequency of
hypoglycemic events.

Total daily dose of insulin decreased
among adults using the Omnipod DASH
System.

Overall, these real-world outcomes
provide positive evidence to support the
use of Omnipod DASH as an option for
people of all ages living with type 1
diabetes mellitus.

INTRODUCTION

Type 1 diabetes mellitus (T1D) affects people of
all ages worldwide; in fact, its prevalence

appears to be increasing [1–3]. Despite growing
awareness among researchers and healthcare
providers of the pressing need to improve gly-
cemic outcomes among people with diabetes,
national registry data show that most people
with T1D are unable to meet the recommended
consensus targets for glycated hemoglobin
(HbA1c) [4]. Consequently, they may experi-
ence an increased risk for complications, dete-
riorations in quality of life, and increased
financial burden [5–8]. Of note is the emerging
body of evidence highlighting the impact of
T1D on those diagnosed at a young age,
including an increased risk for cardiovascular
disease [9], deteriorations in neurocognitive
health [10, 11], and an overall decreased life
span [12]. Thus, the ability to improve glycemic
outcomes is a high priority for people of all ages
with T1D, underscoring the need for innovative
insulin treatment modalities that can enable
them to be successful in meeting their individ-
ual treatment goals throughout their lifespan.

In recent years, many new diabetes man-
agement devices have entered the market,
including insulin pumps and continuous glu-
cose monitoring systems (CGM). Insulin pump
therapy is increasingly being recommended by
professional societies as a treatment option for
people with T1D [13–16], and, in particular, is
the preferred method of insulin administration
for very young children [17]. Even so, multiple
daily injections (MDI) remain a commonly used
therapy in the United States (US) and worldwide
[4]. Although all insulin pumps ultimately per-
form the same function of continuous subcu-
taneous insulin infusion (CSII), each device has
unique characteristics that may affect the user’s
perceptions, experience, and the outcomes
achieved [18–23].

The Omnipod� Insulin Management System
(‘Omnipod System’) and Omnipod DASH�
Insulin Management System (‘Omnipod DASH
System,’ Insulet Corp., Acton, MA) are the only
full-featured insulin pumps currently available
in the US that do not involve external tubing to
deliver insulin [24]. Rather, these pumps are
worn directly on the body, with the cannula
automatically inserted just beneath the pump.
The user delivers boluses and adjusts basal
delivery using a wireless handheld device.
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Released in 2018, the Omnipod DASH Sys-
tem incorporates additional unique features
different from the earlier Omnipod System,
including a color touchscreen handheld device,
Bluetooth� communication, fractional insulin-
to-carbohydrate ratios (0.1 g carb/unit (U) in-
crements versus 1 g carb/U increments), and the
option to set a basal rate of 0 U/h (e.g., for very
insulin sensitive patients or those in the
honeymoon phase) [25]. The Omnipod DASH
also contains an optional Pod site map, which
allows users to record and track current and
recent Pod site locations. This can help users
remember to rotate infusion sites and may be
particularly useful for providing continuity
in situations in which multiple caregivers in
different households or other settings (e.g.,
grandparents, separated parents, school) are
involved in a child’s treatment.

Studies have shown that the earlier Omni-
pod System may improve glycemic outcomes in
both T1D and type 2 diabetes (T2D) [26–33];
however, no study to date has presented clinical
outcomes specifically for the newer Omnipod
DASH System. While the insulin delivery
mechanism (Pod) has not changed, some of the
differing features of the Omnipod DASH System
may affect how users interact with the system
and how their insulin therapy is managed.
Notably, the interface of the Omnipod DASH
System was designed with a focus on user
experience, which may enhance user interac-
tion and persistence in using the system [34]. As
Omnipod DASH will be the primary device used
going forward, including through the expan-
sion of availability in additional countries, it is
crucial to understand the outcomes patients
have with this specific device in the real world.

The aim of the present study was to address
this gap in evidence using a large database of
real-world outcomes collected from new
Omnipod DASH users across the US. Outcomes
were analyzed in pediatric and adult cohorts of
people with T1D before (baseline) and 90 days
after (follow-up) initiation of the Omnipod
DASH System. It was hypothesized that HbA1c,
total daily dose of insulin (TDD), and frequency
of hypoglycemic events would all decrease sig-
nificantly following Omnipod DASH initiation.

METHODS

Study Design

This retrospective observational study evaluated
a large database of real-world outcomes,
including HbA1c, TDD, and self-reported fre-
quency of hypoglycemic events, collected
between July 2018 and March 2021 from people
living with T1D in the US and initiating treat-
ment with the Omnipod DASH System. This
study used the same database and methodology
as a previously published analysis in people
living with T2D and initiating the Omnipod
and Omnipod DASH Systems [35]. The dataset
was collected as part of standard procedures for
training and providing ongoing support to new
users by US Insulet clinical staff with certifica-
tion in diabetes education (CDCES certifica-
tion). Analyses were performed separately in the
adult (C 18 years (y)) and pediatric (\18 y)
cohorts to consider differences in clinical char-
acteristics and care between adults and children
with T1D [36].

Outcome Measures

The primary outcome was change in HbA1c,
and secondary outcomes included change in
TDD and self-reported frequency of hypo-
glycemic events (\70 mg/dL) per week from
before Omnipod DASH initiation (baseline) to
90 days post-initiation (follow-up).

Omnipod DASH Insulin Management
System

The Omnipod DASH System comprises two
components: a small, waterproof (IP28), adhe-
sive insulin pump called the ‘‘Pod’’, which holds
up to 200 U of U-100 rapid-acting insulin and is
worn directly on the body for up to 72 h, and
the personal diabetes manager (PDM), a smart-
phone-like touchscreen device used for wire-
lessly programming the Pod with insulin
delivery instructions, delivering boluses, and
monitoring Pod status [25, 34].
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Study Procedures

This study was a retrospective analysis of an
existing patient information dataset routinely
collected by clinical service managers (CSMs)
for Insulet Corporation across the US as part of
standard Omnipod initiation procedures. CSMs
include certified diabetes educators, registered
dieticians, and registered nurses who work with
and support patients, caregivers, and healthcare
professionals using Omnipod.

During the initial meeting, CSMs trained
patients on the use of Omnipod DASH for
insulin therapy per standard practice, supported
the implementation of pump settings pre-
scribed by the healthcare provider, and col-
lected baseline data, including demographic
information, prior therapy, baseline HbA1c
levels, TDD, and frequency of hypoglycemic
events. These outcomes were taken directly
from the patient’s medical record or were self-
reported if medical records were unavailable.
Frequency of hypoglycemic events was typically
collected based on the patient’s estimate of the
number of events\70 mg/dL over the past few
weeks.

As part of a standard follow-up session, CSMs
called or met with patients as close to 90 days
post-initiation as practical and collected upda-
ted information on each outcome, which were
taken from medical records if available or
otherwise were self-reported. During the
COVID-19 pandemic, rises in telemedicine and
decreases in safe access to clinical laboratories
led to shifts in standard clinical practice across
the US, with the potential for increased use of
an estimated HbA1c from CGM data (Glucose
Management Indicator, GMI) in place of a lab-
oratory test [37–39]. For this reason, during the
affected period (March 2020 onward), GMI may
have been provided in place of a laboratory
HbA1c in some cases. However, CSMs were
instructed to denote this within the data record,
and upon review, only 0.8% of entries in this
study may have used GMI; thus, the impact on
the results is expected to be minimal. All patient
data collected by CSMs were entered into an
encrypted, password-protected electronic data-
base which anonymized and aggregated results.

Study Participants

Inclusion criteria were people of all ages with
T1D who initiated the Omnipod DASH System
and had both baseline and follow-up data on
HbA1c in the database. No patients were
excluded based on missing data from other
fields (e.g., prior treatment modality, TDD,
hypoglycemic events) to maintain a broad study
population inclusive of as many users with pri-
mary outcome data as possible. The study pro-
tocol for this retrospective analysis was
submitted to the Western Institutional Review
Board (submission number
2623242–44579044), which granted a waiver of
authorization for the use and disclosure of
protected health information and granted
human subjects research exemption under
45CFR§46.104(d)(4). The study protocol was in
agreement with the Helsinki Declaration of
1964 and its later amendments.

Statistical Analyses

Paired t-tests were used to evaluate changes in
HbA1c, TDD, and frequency of hypoglycemic
events from baseline to 90 days after Omnipod
DASH initiation, similar to previously described
methods [35]. Bonferroni correction was used to
account for multiple comparisons. Analyses
were performed for each age cohort overall and
stratified by age group (pediatric cohort:\ 2,
2–5, 6–12, 13-17 y; adult cohort: 18–25, 26–49,
50–64 and C 65 y), prior therapy (MDI or CSII),
and baseline HbA1c range (\ 6% [\ 42 mmol/
mol], 6% to\ 7% [42 to\53 mmol/mol], 7%
to\8% [53 to\ 64 mmol/mol], 8% to\ 9%
[64 to\75 mmol/mol], 9% to\10% [75
to\86 mmol/mol], and C 10% [C 86 mmol/
mol]). Additionally, the proportion of each
cohort moving between HbA1c categories was
evaluated. Pearson’s chi-squared test was used
to evaluate the overall difference between
HbA1c range distributions at baseline and fol-
low-up, with post-hoc binomial testing to assess
significant changes for each category.
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RESULTS

Baseline characteristics

Table 1 shows baseline characteristics of the
study population. A total of 4738 Omnipod
DASH users had HbA1c data available in the
database at both baseline and follow-up: 1397
in the pediatric and 3341 in the adult cohort.
Within the pediatric cohort, 78.6% switched
from MDI and 9.5% from a CSII device other
than Omnipod DASH (11.9% unknown).
Among the adult cohort, 61.3% switched from
MDI and 21.5% from a CSII device other than
Omnipod DASH (17.2% unknown).

Baseline characteristics stratified into more
granular age groups are shown in

Supplementary Material Table S1. The study
population contained representation across all
age groups: within the pediatric cohort, 1.5%,
15.1%, 51.7%, and 31.7% were aged\2y ,
2–5 y, 6–12 y, and 13–17 y, respectively. Within
the adult cohort, 15.7%, 46.9%, 24.1%, and
13.3% were aged 18–25 y, 26–49 y, 50–64 y,
and C 65 y, respectively.

Primary Outcome: HbA1c

Table 2 shows the primary outcome results
overall and stratified by prior therapy and by
baseline HbA1c. The change in HbA1c in the
pediatric cohort was (mean ± SD)
- 0.9 ± 2.0% ( - 10 ± 22 mmol/mol;
p\0.0001), from 8.6 ± 2.1%

Table 1 Baseline characteristics

Age < 18 years Age ‡ 18 years Total

N (%) 1397 (29.5) 3341 (70.5) 4738

Age (y) 10.2 ± 4.2 43.8 ± 16.4 33.9 ± 20.7

Femalea (%) 48.3 58.8 55.7

Duration of diabetesa (y) 2.4 ± 2.8 16.7 ± 14.5 10.7 ± 13.2

Prior treatment, n (%)

MDI (%) 1098 (78.6) 2048 (61.3) 3146 (66.4)

CSII (%) 133 (9.5) 719 (21.5) 852 (18.0)

Unknownb 166 (11.9) 574 (17.2) 740 (15.6)

HbA1c (%) 8.6 ± 2.1 8.5 ± 2.0 8.5 ± 2.0

HbA1c (mmol/mol) 70 ± 23 69 ± 22 69 ± 22

TDD of insulina (U/d) 32.6 ± 24.4 62.3 ± 40.9 54.0 ± 39.4

Hypoglycemic eventsa (n/week) 2.8 ± 2.8 2.9 ± 3.4 2.9 ± 3.3

Values are mean ± SD unless otherwise indicated
aDue to missing data, gender was available for n = 4737 patients in total; duration of diabetes was available for n = 2656
patients in total; TDD was available for n = 3152 patients in total; and hypoglycemic events were available for n = 2375
patients in total
bThe group with an unknown prior treatment was missing the data from their record that would allow the determination of
the product used
CSII continuous subcutaneous insulin infusion, HbA1c glycated hemoglobin,MDI multiple daily injections, TDD total daily
dose of insulin, U units, y years
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(70 ± 23 mmol/mol) at baseline to 7.7 ± 1.3%
(61 ± 14 mmol/mol) at follow-up. A significant
decrease in HbA1c was observed in prior MDI
users ( - 1.0 ± 2.1% [ - 11 ± 23 mmol/mol],
n = 1098; p\0.0001) but not in the smaller
group of prior CSII users ( - 0.4 ± 1.3%
[ - 4 ± 14 mmol/mol], n = 133; p[0.05).
When stratifying by baseline HbA1c, decreases
were seen in the groups with baseline HbA1c
C 8% (C 64 mmol/mol), which represents
55.3% of the cohort. Changes in HbA1c ranged
from a small but significant increase of
0.4 ± 0.6% (4 ± 7 mmol/mol) in those\ 6%
(\42 mmol/mol) at baseline (p = 0.0003) to a
decrease of as much as - 3.5 ± 2.6%
( - 38 ± 28 mmol/mol) in those C 10%
(C 86 mmol/mol) at baseline (p\ 0.0001).

Within the adult cohort, the change in
HbA1c was - 0.9 ± 1.6%
( - 10 ± 18 mmol/mol; p\0.0001), from
8.5 ± 2.0% (69 ± 22 mmol/mol) at baseline to
7.6 ± 1.3% (60 ± 14 mmol/mol) at follow-up.
The decrease in HbA1c levels was - 1.0 ± 1.7%
( - 11 ± 19 mmol/mol) in those previously on
MDI and - 0.6 ± 1.2% ( - 7 ± 13 mmol/mol)
in those previously on another CSII device
(both p\0.0001). When stratifying by baseline
HbA1c, a significant mean decrease was
observed in the groups with baseline HbA1c
C 7% (C 53 mmol/mol), which represents
79.9% of the cohort. Changes in HbA1c ranged
from a small but significant increase of
0.3 ± 0.6% (3 ± 7 mmol/mol) in those\ 6%
(\42 mmol/mol) at baseline (p = 0.0001) to a
decrease of as much as - 2.9 ± 2.1%
( - 32 ± 23 mmol/mol) in those C 10%
(C 86 mmol/mol) at baseline (p\ 0.0001).

Figure 1a shows results stratified into more
granular age groups across the entire study
population (numerical results in Supplementary
Material Table S2). A significant decrease in
HbA1c was seen in all groups aged 2 y and
above, while the change was not significant in
the small group of those aged\2 y
( - 1.0 ± 2.1% [ - 11 ± 23 mmol/mol], n = 21;
p[0.05).

Supplementary Material Fig. S1 shows the
percentage of the population within each
HbA1c category at baseline and follow-up. In
the pediatric cohort, the proportion in each ofT
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Fig. 1 Results for mean a HbA1c, b TDD, and
c hypoglycemic events (HE) at baseline (gray bars, gray
circles) and at follow-up (black bars, black squares) overall
for each cohort (left panels) and stratified by age group

(right panels). Error bars show the standard error of the
mean. *p\ 0.05, **p\ 0.01, ***p\ 0.001, ns, not signif-
icant with p[ 0.05
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the categories\7% increased (\ 6% and 6
to\7% [\ 42 mmol/mol and 42
to\53 mmol/mol], p = 0.0071 and p\0.0001,
respectively). The percentage of the pediatric
cohort achieving an HbA1c\ 7%
(\53 mmol/mol) increased from 19.2% at
baseline to 29.8% at follow-up. In adults, the
proportion in both the\6% and 6 to\ 7%
(\42 mmol/mol and 42 to\ 53 mmol/mol)
categories also increased (both p\0.0001). The
percentage of adults achieving an HbA1c\ 7%
(\53 mmol/mol) increased from 20.1% at
baseline to 32.4% at follow-up. Approximately
one-third of the pediatric cohort (32.6%) pre-
sented with an HbA1c of C 9%
(C 75 mmol/mol) at baseline, decreasing to
14.7% at follow-up. Similarly, in the adult
cohort, this percentage decreased from 32.4% to
13.6%. In both age groups, decreases were seen
in the proportion of patients within both the 9
to\10% and C 10% (75 to\86 mmol/mol
and C 86 mmol/mol) categories (all
p\0.0001).

Secondary Outcome: Total Daily Dose
of Insulin

Results for the secondary outcome of TDD are
shown in Table 3. In the pediatric cohort, TDD
remained unchanged overall
( - 1.2 ± 12.1 U/day; p[0.05), as well as when
stratifying by prior therapy or baseline HbA1c.
When stratifying into more granular age
groups, mean TDD at baseline ranged from
9.7 ± 11.0 U/day in ages\2 y to
51.2 ± 27.1 U/day in ages 13–17 y (Fig. 1b,
numerical results in Supplementary Material
Table S2). There was a relatively small but sig-
nificant increase in TDD in children 2–5 y of age
(1.3 ± 3.6 U/day; p = 0.0067) and a decrease in
TDD in adolescents aged 13–17 y
( - 4.3 ± 16.0 U/day; p = 0.0012).

In the adult cohort, there was a significant
decrease in TDD of - 12.4 ± 28.7 U/day over-
all (62.3 ± 40.9 U/day vs. 49.8 ± 30.7 U/day;
p\0.0001), corresponding to a 19.9% decrease.
A change was observed for both prior MDI
( - 22.1%; p\0.0001) and prior CSII
( - 11.9%; p = 0.015) users. Significant

reductions in mean TDD were also seen across
all groups stratified by baseline HbA1c except
the group with the lowest HbA1c at baseline
(\6% [\42 mmol/mol]). Stratified analyses
revealed a decrease in TDD across all adult age
subgroups (Fig. 1b, Supplementary Material
Table S2).

Secondary Outcome: Frequency
of Hypoglycemic Events

Results for the secondary outcome of self-re-
ported frequency of hypoglycemic events are
shown in Table 4. In the pediatric cohort, there
was a significant decrease from 2.8 ± 2.8 to
1.5 ± 1.9 events/week ( - 1.3 ± 2.7 events/
week; p\ 0.0001). An improvement was seen in
those switching from MDI ( - 1.4 ± 2.8 events/
week, n = 524; p\0.0001), while the decrease
was not significant in the smaller group of users
switching from other CSII devices ( - 0.8 ± 2.0
events/week, n = 66; p[0.05). Notably, a
decrease in hypoglycemic event frequency was
seen in all groups with baseline HbA1c\ 9%
(\75 mmol/mol), which includes the groups
that did not experience an improvement in
HbA1c (Supplementary Material Fig. S2). In
particular, the frequency of events in the low-
est-baseline HbA1c group (\ 6%
[\ 42 mmol/mol]) decreased from 4.4 ± 3.9
events/week at baseline to 1.8 ± 2.1 events/
week at follow-up (p = 0.048).

When examining the more granular age
cohorts, a reduction in hypoglycemic events
was seen in all age groups aged 2 y and above. In
the small group of users aged\2 y (n = 12), no
change was seen (Fig. 1c, numerical results in
Supplementary Material Table S2). While not
statistically different, the numerical increase in
mean at follow-up was due to one outlier, as
shown by the median, which was 0.5 events/
week both at baseline and follow-up.

In the adult cohort, there was a significant
decrease in hypoglycemic events reported, from
2.9 ± 3.4 to 1.3 ± 1.8 events/week
( - 1.6 ± 3.2 events/week; p\ 0.0001). A mean
decrease was seen across all adult age subgroups
studied (Fig. 1c, Supplementary Material
Table S2). Likewise, the change in frequency of
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hypoglycemic events was seen regardless of
prior therapy. A decrease in hypoglycemic event
frequency was seen in all baseline HbA1c
groups, including the groups with baseline
HbA1c\ 7% (\53 mmol/mol), which are the
groups that did not see a decrease in HbA1c
(Supplementary Material Fig. S3). In particular,
the frequency of events in the lowest baseline
HbA1c group (\ 6% [\42 mmol/mol])
decreased from 4.6 ± 3.9 events/week at base-
line to 1.9 ± 3.0 events/week at follow-up
(p\ 0.0001).

DISCUSSION

In this first report of clinical outcomes with the
Omnipod DASH System, results from a large
database of real-world outcomes from people
aged\2 to C 65 y living with T1D in the US
revealed a significant decrease in HbA1c of -

0.9% in both pediatric and adult cohorts after
90 days of use. Importantly, this improvement
in HbA1c was achieved with a concomitant
decrease in the amount of insulin used in adults
and with a reduction in hypoglycemic events in
both age cohorts. Although a small but signifi-
cant increase in HbA1c was seen in the groups
with the lowest values at baseline, the mean
HbA1c remained below the recommended tar-
get of 7% (53 mmol/mol) at follow-up [40].
Further, these groups with low HbA1c at base-
line did see a benefit in the reduction of hypo-
glycemic events at follow-up. Overall, the mean
frequency of hypoglycemic events per week in
each cohort was approximately halved, from 2.8
to 1.5 events/week in the pediatric cohort and
from 2.9 to 1.3 events/week in adults. These
real-world findings can help inform clinicians
when choosing a treatment modality for their
patients with T1D regardless of age.

Several studies of varying size and design
have suggested that better clinical outcomes are
achieved with CSII versus MDI [41–50]. Yet,
many people today are still using MDI therapy,
whether by choice, due to low awareness of
alternatives, or due to obstacles to accessing
CSII therapy [4]. The findings of the present
study further support the conclusion that CSII
results in improved clinical outcomes versus

MDI in adults and children and is consistent
with previous findings with the earlier Omni-
pod System [29]. It is not surprising that chil-
dren transitioning from another CSII device did
not have a significant improvement in HbA1c,
as they may have already received the glycemic
benefit of CSII when initiating their prior
device. Additionally, the number of children in
this subgroup was relatively low, at only 9.5% of
the total group, making it challenging to detect
any differences.

Conversely, a benefit of switching to Omni-
pod DASH was seen in adults previously using
other CSII devices, namely traditional tubed
pumps. This outcome is somewhat unexpected,
as a previous observational, retrospective study
designed to assess differences among pump
models in adults with T1D reported overall
HbA1c improvements for up to 10 y which did
not differ between pump makes, including a
comparison of the Omnipod System versus
tubed pumps [28]. Another retrospective study
found a significant improvement in adults
transitioning from another CSII device to the
Omnipod System [29], while one other did not
[27]. These varying results suggest that there are
likely a multitude of factors that can affect this
outcome, including prior CSII device success
and the user’s reasons for switching. The much
larger sample size of the present study and the
inclusion of users from many centers across the
US resulted in a diverse population which
revealed a significant improvement for prior
CSII users. Whether specific features of the
Omnipod DASH System—such as features that
may help with better insulin absorption, i.e.,
the flexibility to use different infusion sites on
arms, legs, etc. due to the tubeless design, and/
or the Pod site tracker, which could promote
increased site rotation—may have also con-
tributed to these more favorable results remains
speculative and requires further study [25, 34].

Previous studies in adults initiating the
Omnipod System over similar or longer time
frames have suggested that benefits may only be
seen in those with high HbA1c at baseline. In a
retrospective, observational study, Brown et al.
found improved HbA1c in those initiating the
Omnipod System in comparison to a matched
cohort of adults who maintained MDI therapy
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[26]; however, this improvement was primarily
driven by those with a high HbA1c (C 9%
[C 75 mmol/mol]) at baseline. A similar trend
was observed in another study, which evaluated
outcomes up to 1 y of use [27]. Overall, this
trend is expected, as a greater treatment effect
in those with higher HbA1c at baseline is typi-
cally seen across various therapeutic interven-
tions in people living with diabetes; however,
both studies were limited by a smaller sample
size, and they did not stratify into additional
baseline HbA1c groups. In the present study,
significant improvements in HbA1c were found
for groups down to C 8% (C 64 mmol/mol) at
baseline in the pediatric cohort and C 7%
(C 53 mmol/mol) at baseline in the adult
cohort. Notably, despite people with T1D in the
US having overall higher HbA1c levels than
reported for Europe [51–53], the mean HbA1c
levels in Omnipod DASH users aged[ 2 y were
reduced to similar levels to those reported for
adult pump users in European registries by the
end of the study [30, 52]. Our results showed a
significant reduction of hypoglycemia for the
groups with lower HbA1c at baseline, which
may be the more relevant outcome for this
group in terms of increasing safety from short-
term risks.

Additionally, improvements in HbA1c
occurred with a concomitant decrease in the
amount of insulin used in adults with
HbA1c[ 6% ([42 mmol/mol) at baseline.
These findings are in accordance with previous
studies that report a significant reduction in
TDD when switching to a tubeless pump from
prior tubed pump or MDI therapy [29, 54, 55].
Conversely, TDD in the pediatric cohort
remained unchanged after 3 months of Omni-
pod System use, potentially due to the vari-
ability of insulin needs in this age group.

There are several potential reasons that
adults initiating the Omnipod DASH System
would experience reductions in TDD compared
to their prior therapy. Notably, prior MDI users
may benefit from receiving smaller, more pre-
cise insulin amounts throughout the day rather
than large doses [56, 57], which could lead to
improved absorption and insulin delivery only
when it is needed, thus lowering the TDD.
Many tubed pump users report disconnecting

their pumps without suspending the flow of
insulin [58, 59], which can waste insulin and
result in an inflated TDD value not observed
when initiating a tubeless pump for these users.
Lastly, more frequent infusion site rotation,
which may be facilitated by the tubeless design,
may reduce the risk of lipohypertrophy and
improve insulin absorption with this system
compared to MDI or tubed pump therapy [60].

Comparatively fewer studies are available
assessing outcomes with the Omnipod System
in young children; and of those that exist,
outcomes are not presented separately for clin-
ically distinct age groups (e.g.,\ 2 y, 2–5 y,
6–12 y, and 13–17 y) [29–31]. For example, in a
retrospective European real-world study from
the Diabetes-Patienten-Verlaufsdokumentation
(DPV) registry, a favorable effect of the Omni-
pod System in terms of acute complications
(diabetic ketoacidosis and severe hypoglycemia)
was reported in year 3 vs. MDI users from the
same study centers; however, although the
median age was 12.3 y, results are presented
combined across all ages [31]. Outcomes for
young children are of particular interest, as they
tend to require very low volumes of insulin, and
at times even require a basal rate of 0 U/h for
periods of time to avoid over-delivery. As a
result, insulin pumps that can be used across all
ages and diabetes types must be able to accom-
modate a wide range of insulin doses. The pre-
sent study provides evidence for outcomes
achieved in these age groups using low volume
doses of insulin, down to a mean of
11.1 ± 5.8 U/day in children 2–5 y of age and
12.9 ± 12.6 U/day in children\ 2 y. These
results support the safety and effectiveness of
Omnipod DASH when applied in real-world
clinical settings, including in young children
down to age\ 2 y.

A major strength of the present study is its
large sample size, allowing investigation into
smaller subgroups stratified by age and baseline
HbA1c while still allowing enough power to
detect differences within these groups. Also,
data were collected in a real-world, observa-
tional setting in a broad population with very
few restrictions in terms of inclusion in the
study. This may enhance the likelihood that
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results can be applied to clinical practice in
various environments.

Still, there are several limitations of this
study which must be recognized. This is a ret-
rospective, observational, nonblinded, non-
randomized study, which presents potential
limitations inherent to the design, such as a
selection bias in who is initiating Omnipod
DASH and the ability to only report associations
rather than causal effects. While efforts were
made to obtain values from medical records
when possible, some results were self-reported,
which must be considered when interpreting
the results. Further, additional details of treat-
ment and medical history, such as concurrent
CGM use, were not available. Finally, while the
3-month follow-up period provides an assess-
ment of the initial outcomes with the system, it
is possible the observed improvements are a
result of initiating new equipment in patients’
diabetes management. Although another study
with the earlier Omnipod System showed
improvements up to 1 y of use [27], more long-
term data are needed to assess the durability of
these benefits.

CONCLUSIONS

In this first report of clinical outcomes from
people living with T1D and initiating therapy
with the Omnipod DASH System, we address a
gap in evidence to provide healthcare providers,
people living with diabetes, and other stake-
holders with an understanding of outcomes
achieved with real-world device use. In this
large population of * 4800 users, there was a
significant change in HbA1c of - 0.9%
( - 10 mmol/mol) after 90 days of use in both
the pediatric and adult cohorts. In adults, the
decrease in HbA1c was achieved with a con-
comitant decrease in the amount of insulin
used, while doses remained similar from base-
line to follow-up for the pediatric group. A
substantial reduction in hypoglycemic events
was seen across age groups and was an impor-
tant benefit for those who started the system
with an HbA1c that was already meeting the
recommended target. These real-world out-
comes provide positive evidence to support the

use of Omnipod DASH by people of all ages
living with T1D.
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