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ABSTRACT

Introduction: The shortage of general prac-
titioners (GPs) and the increasing prevalence
of type 2 diabetes create significant pressure
on primary healthcare services. To enable that
medical services are available to all that need it,
innovative solutions are needed. One of those,
a Short Message Service (SMS)-supported basal
insulin titration service is investigated in this
study. The primary objective was to determine
the percentage of subjects who achieved stable
fasting blood glucose (FBG) within their individ-
ual target range with this service after week 16.
Methods: This single-arm, 16-week study
aimed to enroll 111 adults diagnosed with type 2
diabetes that needed insulin. The study subjects
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measured their FBG 4 consecutive days to estab-
lish a baseline, then received SMS prompts for
daily FBG measurements and evening insulin
injections until their FBG stabilized within the
target range. Adjusting the insulin based on the
FBG. Once stabilization was achieved, subjects
continued with their optimal insulin dose for
the remainder of the study. Sixteen weeks after
the baseline, subjects measured FBG for 4 days
before visit 4, where these values were read by
the healthcare provider.

Results: Out of the planned 111 subjects, only
30 were enrolled, with one withdrawal prior to
service activation. Challenges in subject recruit-
ment were attributed to the COVID-19 outbreak,
limited eligibility, competing studies, and new
medications delaying insulin initiation. Sub-
jects were on average 59.97 years old, had an
HbAlc of 9.29% a FBG of 205.64 mg/dl, and
had diabetes for 10 years. Among the 29 sub-
jects who started the service, 72% achieved suc-
cessful titration at visit 4, with a median time of
49 days. Notable improvements were observed
in HbAlc levels (decreased by 1.58%) and FBG
levels (decreased by 64 mg/dl) over the 16-week
study period. No adverse events or device-related
issues were reported.

Conclusions: Despite recruitment challenges,
guided basal insulin titration holds promise for
insulin therapy initiation in individuals. The
findings emphasize the potential of tele-med-
ical approaches, specifically through remote
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messaging, in managing diabetes and improv-
ing therapy adherence.

Keywords: Basal therapy; Fasting glucose;
Insulin titration; SMS; Telemedicine

Key Summary Points

The shortage of general practitioners is
impacting the accessibility and quality of
primary healthcare services, highlighting the
need to explore supportive services.

The hypothesis was that an SMS-supported
titration of once-daily long-acting insulin is
able to successfully titrate a bigger proportion
of people compared to a historical control.

Study recruitment for people new to basal
insulin therapy is challenging.

Guided insulin titration can potentially assist
people with diabetes who are new to this
therapy.

INTRODUCTION

The primary healthcare system is under strain.
The global healthcare landscape has been
marked by a significant shortage of general
practitioners (GPs) and increased demand due
to an increase in chronic diseases [1-3]. As it is
not likely that these factors will change, other
means need to be explored to maintain the
same quality of care. One such solution could
be innovation in the delivery of care [4, 5].

In particular, type 2 diabetes and the
initiation of insulin therapy impose significant
pressure on primary healthcare services. The
growing prevalence of type 2 diabetes worldwide
has resulted in an increased demand for diabetes
management and treatment [6]. As the disease
progresses, many individuals with type 2
diabetes may eventually require insulin therapy
to achieve glycemic control [7]. However,
initiating insulin therapy is a complex process

that necessitates comprehensive education,
close monitoring, and ongoing support [7, 8].
This places a substantial burden on primary
healthcare services. The initiation of insulin
therapy requires frequent consultations and
adjustments to insulin dosages, which can
result in longer appointment times and an
increased workload for primary care physicians.
Furthermore, the management of insulin-related
complications, such as hypoglycemia, adds
further pressure to primary healthcare services.

Telemedicine represents a viable approach
to tackle the challenge of increased workload.
It leverages the widespread availability of
mobile phones and enabling efficient remote
communication between patients and
healthcare providers. While obstacles exist, the
potential benefits in terms of improved access
to medical care, reduced strain on GPs, and
enhanced healthcare delivery make telemedicine
a promising avenue for addressing the shortage
of GPs and improving healthcare outcomes on
a global scale. Further research and practical
implementation strategies are essential to fully
harness the potential of this approach and
ensure its successful integration into healthcare
systems.

Tele-medical approaches are increasingly
used in diabetes management to support
therapy and to increase patient motivation and
adherence to the therapy. Systematic reviews
have shown the positive effect of telecare in
people with type 2 diabetes (T2D) [9, 10]. Short
text messages generally have a positive effect in
T2D, including, but not limited to, basal, i.e.,
once-daily, long-acting, insulin titration [9,
11-21]. Automated text messages seem to be as
effective as tailored text messages [9, 15], so that
the personal effort may be reduced while still
providing a sufficient level of care. The optimal
support duration seems to be up to 3 months
[9]. For longer durations, additional measures to
increase people with diabetes (PwD) adherence
and maintain PwD motivation may be required.
Such measures are usually part of standard
care as well. Tele-medical approaches for basal
insulin titration have been shown to be non-
inferior to standard care with varying impact.
Several publications report improvement or at
least non-inferiority to the standard approach
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[9, 11-21]; however, in at least one study, the
comparison subject group, which was provided
with a healthcare professional (HCP)-driven
diabetes education program and basal insulin
titration by certified diabetes educators, had
better outcomes than the group using the tele-
medical approach [22].

The central hypothesis behind the Short
Message Service (SMS) service implementation
in this study was to use telecommunication
to streamline the insulin titration process for
people with type 2 diabetes new to insulin. This
could potentially yield multiple benefits for
PwD and HCPs alike. Firstly, it was anticipated
that subjects receiving SMS support would
exhibit higher adherence to the prescribed
insulin titration scheme, compared to those
self-managing their titration. Consequently,
this improved adherence was expected to lead
to a higher frequency of subjects efficiently
reaching their target fasting blood glucose
(FBG) levels and achieving adequate glycemic
control. Moreover, this, in turn, was projected to
positively impact the measurement of glycated
hemoglobin (HbAlc), providing a tangible
outcome indicative of improved glycemic
control and improvement in patient-reported
outcomes. In conclusion, the study aimed
to explore the efficacy of the SMS-supported
titration of once-daily long-acting insulin.

METHODS

Study Subjects and Design

The study aimed to enroll a total of 111 sub-
jects based on sample size calculation. Recruit-
ment of participants took place from July 2020
to November 2021. With the last patient out in
February 2022. Subjects were selected from the
investigator’s established patient population
based on specific inclusion and exclusion crite-
ria. Eligible subjects had to be at least 21 years
old with type 2 diabetes, planning to start basal
insulin titration. They were required to have an
HbA1lc level of>7.5% (58.5 mmol/mol) within
the past 3 months and a FBG target range set to
140 mg/dl (7.8 mmol/l) or lower as determined

by the investigator. An HbAlc>7.5% in the last
3 months was included to target those individu-
als in need of basal therapy titration as a high
HbA1lc is one of the main reasons to initiate
basal insulin and a target group for the SMS ser-
vice. Additionally, they needed to possess and
use a mobile phone with SMS capabilities and
access to the mobile phone network while at
home (Fig. 1).

Exclusion criteria included prior insulin
therapy (except for gestational diabetes
or<1 week), current insulin therapy (e.g.,
prandial insulin, premixed insulin), impaired
awareness of hypoglycemia with a history of
regular hypoglycemia or recent hospitalization
due to severe hypoglycemia within the previous
3 months, severe diabetes-related long-term
complications (e.g., severe retinopathy,
neuropathy, nephropathy requiring dialysis),
pregnancy or plans to become pregnant, legal
incompetence or limited legal competence,
serious or unstable chronic physical or
psychological conditions rendering subjects
unable to understand the study’s nature and
scope or follow study procedures, and addiction
to alcohol or other substances of abuse.

Subjects who met the inclusion criteria and
did not meet any of the exclusion criteria were
planned to be enrolled consecutively until
the number of 111 subjects. Prior to study-
related procedures, subjects signed the valid
subject informed consent form approved by the
Independent Ethics Committee.

Treatment

The study subject measured their FBG on 4 days
after the baseline visit 1 without starting to
inject insulin, thereby generating the mean
baseline FBG (Fig. 1). The SMS service started
on the fifth day after visit 1 requiring the subject
to perform daily FBG measurements in the
morning and injections of long-acting (basal)
insulin in the evening. The subjects were asked
by an SMS in the morning to enter their FBG
value measured and by a SMS in the evening
to enter their insulin dose injected into the
responding SMS. This interaction between the
subject and the SMS service was done until the

A\ Adis



2432

Diabetes Ther (2024) 15:2429-2441

80T BOT initiation with SMS

planned service

No insulin
measurement

ICF signature

< > ¢

Insulin dose titration by daily FBG

16 weeks

FBG stable in target
range (Virtual visit V3)

Unchanged insulin dosage,
FBG measurement 1 week
before V4

Up to 14 days

Upto 4 weeks

> < >

Routine Sg reeFing
N \ aseline }
\l/
Study visits (additional

unplannded visits possible)

Fig.1 Study overview. R on-site screening; V1 baseline
visit with the handout of study supplies, start and train-
ing of insulin therapy and SMS service, HbAlc testing,
and questionnaire administration. 2 Clarification of any
questions and documenting any adverse events or device
deficiencies, if any. /3 documentation of FBG stable in

FBG was stable in the target range according to
the SMS service. The insulin titration scheme for
this was preset based on the respective insulin
manufacturers recommendation and could
be changed at the investigator’s discretion.
Once the optimal basal insulin dose had been
found, the subject received a completion SMS.
The subject continued to inject the final basal
insulin dose every evening without performing
regular FBG measurements in the morning. The
insulin dose was not changed anymore. The
SMS service stopped after the completion SMS.
Regardless of whether the SMS service had been
completed, visit 4 occurred 16 weeks+ 14 days
after the baseline visit (visit 1). The subjects were
reminded prior to visit 4 to measure their FBG

range, V4 HbAlc testing, data download, questionnaires,
and documentation and documenting any adverse events or
device deficiencies, 5 Documenting any adverse events or
device deficiencies, if any. BOT basal oral-supported ther-
apy. SMS Short Messaging Service; /CF informed consent
form; FBG fasting blood glucose

on the 4 days before visit 4 in order to generate a
mean FBG for this time point. These FBG values
were not entered into the SMS service, but were
automatically stored in the BG meter, which
was downloaded by the HCP at visit 4. Over the
entire study, subjects were allowed to perform
BG measurements as recommended by their HCP
using the BG meter supplied for the study. This
specifically could include BG measurements to
verify symptomatic hypoglycemia independent
of the time of the day.
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Outcomes

The primary objective of this study was to
determine the percentage of subjects who
achieved stable FBG within their individual
target range after completing SMS-supported
basal insulin titration by the latest at visit 4,
which occurred at week 16 (£14 days). The
secondary objectives of the study included
assessing various factors related to the
treatment, such as the number of days until
the FBG target range was initially reached,
changes in HbAlc levels at visit 4 compared
to baseline, FBG levels at visit 4 compared to
baseline, total daily basal insulin dose at visit
4, the number of hypoglycemic events. Other
secondary objectives were related to adherence
to the SMS service requests, including response
rate and response time to the service’s SMS and
changes in the following questionnaire scores:
diabetes distress scale (DDS), Hospital Anxiety
and Depression Scale (HADS), the Diabetes
Medication System Rating Questionnaire
(DMSRQ) and the 12-item Short-Form Health
Survey (SF-12). Additionally, satisfaction
regarding the use of the SMS service was assessed
in a custom-made questionnaire. Finally, adverse
events were recorded. The following adverse
events were of special interest: symptomatic
hypoglycemia episodes, hyperglycemia in
combination with medical intervention,
hypoglycemia in combination with medical
intervention, ketosis, and ketoacidosis.

Statistical analysis

The analysis of the primary variable was based
on a linear mixed probability model (LMM) for
estimating the proportion of subjects in the
target range with the study site as a random
effect. The LMM is preferred over the generalized
linear mixed model with logit link (GLMM)
because of its greater numerical stability and
direct interpretability. Therefore, the GLMM
is reported as a sensitivity analysis only. The
lower bound of the Wald-type one-sided 95%
confidence interval (CI) for the model intercept,

which measures the proportion of subjects in
the target, was estimated.

All secondary endpoints were analyzed in an
exploratory manner. The types of descriptive
statistics used in this study are outlined in the
following:

e Type Categorical: Absolute (N) and relative
frequencies (in %) per category together
with 95% Wilson score confidence intervals.
Where appropriate and present, the number
of missing values as a “Missing” category was
added.

e Type Continuous: Number of observations
(N), the number of missing values (missing),
mean (mean), standard deviation (SD),
median (median), quartiles (Q1/Q3),
minimum and maximum (Min/Max) and a
95% confidence interval for the mean from
t-distribution with N - 1 degrees of freedom
(where reasonable).

e Type Count: Total number of events (count),
subject years under risk (subject years),
incidence rate per subject year (rate), and
a 95% confidence interval from Poisson
distribution.

Riddle et al. [23] reported for their randomized
controlled trial that 36.2% of the patients in the
glargine group and 34.4% in the NPH insulin
group (Neutral Protamine Hagedorn insulin)
reached FBG levels<100 mg/dl (5.6 mmol/l) at
the end of the study period (24 weeks). These
proportions are in line with other trials, such
as the randomized controlled trial of Hu et al.
[24] who showed that 45.6% from their control
group achieved FBG<7 mmol/l (126 mg/
dl) after 12 weeks. However, this work was
only reported in an abstract so that potential
methodical issues cannot be analyzed. We
therefore assume that 40% of patients might
reach their individual FBG target range.

Sample size calculation is performed using
the arcsine transformation, also termed angular
transformation, which is A(p)=2 arcsin arcsin
\p, with A(p) being measured in radians. It is
assumed that 15% of the patients drop out
during follow-up. For the sake of comparison,
sample size was also calculated using the
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Fig.2 Subject recruitment planned versus included. Recruitment reached a plateau around February 2021

standard approximation of the binomial to the
normal distribution.

The following assumptions are used as basis
for sample size calculation:

e Usual care proportion of patients reaching
the target level at the end of the study
period: p0=0.4 and the SMS service p=0.55.

e Significance level: a=0.05 one-sided.

e Power:1-p=09

e Dropout: 0.15.

With these assumptions, a total of 111
patients are required for this study. The
study was conducted in accordance with the
Declaration of Helsinki, and approved by the
Ethics Committee of Landesdrztekammer
Baden-Wiirttemberg (protocol code DC0000SS,
EUDAMED-Nr.: CIV-20-01-031566) on 20-Apr-
2020. Informed consent was obtained from all
subjects involved in the study.

RESULTS

In total, 30 of the 111 planned subjects were
included (Figs. 2, 3). Enrollments of subjects
with type 2 diabetes who are new to insulin

plateaued after about 5 months (Fig. 2). This led
to the premature stop of the study due to diffi-
culty recruiting. One subject withdrew from the
study after the screening visit and one subject
withdrew prior to visit 4. The results were based
on subjects, who started the service with a total
of 29 subjects (Table 1).

The assumption before the study was that
40% of the subjects might reach their individual
FBG target range during usual care and that 55%
of the subjects who use the SMS service would
reach their target. In total, 21 of the 29 subjects
who started the service were successfully titrated
at visit 4. Comparing the lower bound of the
95% one-sided confidence interval for the fixed
intercept of the LMM, i.e., the proportion of
people with a successful titration, we can see
that with 0.59 it is higher than the anticipated
0.4. The estimated intercept of 0.72 is also above
the assumed success proportion of 0.55, which
was the basis for the sample size calculation.
The proportion of 0.72 means that 72% of the
enrolled subjects who activated the service were
stable in their FBG target range at the latest
at visit 4 (16 weeks+14 days). The sensitivity
analysis based on the GLMM results in a lower
CI bound of 0.57 and an intercept estimate of
0.72. The titrations of the eight individuals that
did not reach their FBG within the target range
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Subjects screened
N=30

Safety Population (SP)
All enrolled subjects
30 (100.0%)

Full Analysis Set (FAS)
Subjects activated service
29 (96.7%)

CN N O

Per Protocol Population (PP)
Subjects responded >=60% of
SMS and not excluded due
Protocol deviation: 28 (93.3%)

(o )

Fig.3 Disposition of subjects

were either stopped by their HCPs (5) or reached
the maximum duration (3). The median number
of days to achieve individual initial FBG within
the target range was 49 with a 95% CI of [31-60]
days. Twenty-three out of 29 achieved one mean
FBG in range as calculated by the SMS service
(Table 2).

HbA1lc and mean fasting FBG at visit 4 were
both reduced with 95% Cls for the change below
zero (Table 3). The average insulin dose at visit
4 was 42.1 IU. The lowering of the glucose level
was accompanied by occasional hypoglyce-
mic events. Over the course of the study, there
were six events of self-monitored BG<70 mg/

S

HJ

Subjects
Not eligible/
With screening failure: 0 (0.0%)

Subjects
Withdrawn prior baseline/not
activated services 1 (3.3%)

Subjects
Withdrawn prior visit 2 0 (0.0%)
Withdrawn prior visit 4 1 (3.3%)

Subjects
Not completed study: 2(6.7%)

dl, which amounts to 1.19 events per subject
year (95% CI for the rate of [0.44, 2.60]). Of the
total 29 subjects, two self-monitored 2-3 hypo-
glycemic events, and one subject self-monitored
only a single hypoglycemic event. A total of
eight adverse events relating to six subjects were
reported (e.g., diarrhea, bronchiolitis, upper res-
piratory infection) in the safety population (all
enrolled subjects). Two of the subjects had at
least one AE with moderate severity and four
subjects had at least one AE with mild severity.
No adverse events were related to the medical
procedure or medical device. There were no
adverse device effects (ADEs) and no withdrawals
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Table 1 Characteristics age, height, weight, BMI, HbAlc (central lab), baseline FBG, duration since diabetes diagnosis, and

the SF-12 scores

Item Parameter N (missing) Mean (SD) [CI] Median QI1-Q3 Min-max
Baseline Age in years 29 (0) 59.97 (10.3) [56.1, 63.9] 61.0 56.0-65.0 27-78
characteristics Hejohrincm 29 (0) 17159 (8.6)  [1683,1749] 1720  166.0-177.0  157-186
Weight at 29 (0) 97.00 (21.1)  [89.0,105.0] 940  83.0-1140  63-147
baseline in kg
BMI at baseline 29 (0) 32.88(640)  [3045,3532] 32.80  29.10-36.80  21.6-47.5
in kg/m*
Glycemic status HbAlcin %at 29 (0) 9.29 (1.39) [8.76,9.82] 8.80 8.20-9.80 7.8-13.4
baseline
Mean FBG 27 (2) 205.64 (48.78) [186.34, 194.75 173.00-225.00 113.50-
in mg/dl at 224.94] 330.50
baseline
Diabetes Duration since 29 (0) 10 (6) (8,13] 9 6-13 2-23
history diabetes
diagnosis in
years
SE-12 Mental health 28 (1) 4513 (12.32)  [40.35,49.90] 47.54  33.62-55.82  24.04—
composite 65.66
score
Physical health 28 (1) 4034 (1171) [35.80,44.88] 40.86  30.62-51.91  20.26-58.10
composite

score

N number of subjects, SD standard deviation, /CI] 95% confidence interval for the mean (#distribution with NV — 1 degrees
of freedom), Q1/Q3 first/third quartile, Min/Max minimum/maximum

of the investigational device. Finally, there were
no adverse events in the categories of special
interest.

The DDS, HADS, DMSRQ, and DF-12 all
showed slight improvement in distress, anxiety
and depression, satisfaction with global judg-
ments of the medication system, and mental/
physical health, respectively. For the diabetes
distress, all of the mean scores were reduced
at visit 4 with the regimen-related distress
score changing from moderate distress to no
distress with a 95% CI for the change in score
of [- 1.09, — 0.01] (Supplementary Table 1).
The HADS mainly showed a reduction in
mean anxiety scores with a slight difference

in depression (Supplementary Table 2). The
DMSRQ showed improvement in the subscales
SMBG burden, efficacy, and treatment prefer-
ence (Supplementary Table 3).

On average, study subjects reacted promptly
to the SMS, for those that were designed to be
replied to (supplementary Table 4). The highest
median reaction time for a subject was 50 min
with regard to the FBG value confirmation, but,
on average, subjects reacted within 6-8 min
(all SMS, FBG, and insulin dose confirmation).
The subjects showed an average reaction adher-
ence of more than 96% to the SMS that were
designed to be answered. The correctness of
FBG values sent by the subjects is about 87% on
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Table 2 Primary objective analysis

Model Estimated  One-sided 95% Wald-type Number Number of Total N Missing (%)
intercept CI for model intercept (lower ~ of coerced titration
(SE) bound) centers successes
Linear mixed effect 0.72 (0.08)  0.59° 4 21 29 0 (0.0%)
Generalized linear  0.72 (0.09) 0.57 4 21 29 0 (0.0%)

mixed effects

The titration success of study subjects after the SMS-supported basal insulin titration (at latest at visit 4) was the primary
endpoint of this study and was evaluated as the proportion of successfully titrated subjects compared to the historic control
proportion of 0.4 according to literature search. The decision was based on the comparison of the lower one-sided 95%
confidence interval (CI) bound for the fixed intercept to the control value based on the linear mixed effects model (LMM).
Significant superiority of the SMS-supported titration over the control was shown if the lower one-sided 95% CI bound is
greater than 0.4. Generalized linear mixed effects model (GLMM) result was reported as sensitivity analysis only. LMM/
GLMM model with fixed intercept and random intercept per center. The center random intercepts are estimated (close) to
zero due to insufficient data amount as premature recruitment stop results in low sample size. The centers with less or equal
to three subjects are coerced to one

*Superiority of SMS service over the historically reported control is shown

Total N number of subjects who started the service, SE standard error

Table 3 HbAIc, mean fasting blood glucose (FBG), and insulin level at baseline, at visit 4, the HbA1c lowered as well as the
FBG with on average 42.1 units of insulin used at the end of the study

Item Parameter Baseline Visit 4 Change
HbAlcin % N (missing) 29 (0) 29 (0) 29 (0)
Mean (SD) 9.29 (1.39) 7.72 (1.08) - 1.58(1.09)
[CI] [8.76-9.82] [7.31-8.13] [-1.99 to — 1.16]
N (missing) 27 (2) 24 (5) 23 (6)
Mean FBG in mg/dl Mean (SD) 205.64 (48.78) 136.53 (23.51) — 63.78 (44.18)
[CI] [186.34-224.94] [126.60-146.45] [— 82.88 to — 44.68]
Insulin dose in TU N (missing) NA 29(0) NA
Mean (SD) NA 42.1(25.0) NA
[CI] NA [32.6 - 51.6] NA

N number of subjects, SD standard deviation, /CI] 95% confidence interval for the mean (#-distribution with V — 1 degrees
of freedom

average and the compliance with the advised start to insulin therapy with medium effort
insulin dose ranges from 54.84 to 100%. required (Supplementary Table 5).
The majority of healthcare professionals that
filled in the questionnaire found the SMS service
to simplify the workflow, reduce time, and help
subjects to reach their target faster in a safe, hypo-
glycemia-free titration and that it is an effective
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DISCUSSION

The assumption was that 40% of the subjects
would reach their individual FBG target range
in usual care as supported by Riddle et al. and
Hu et al. 2018 [23, 24]. The fact that 72% of
the subjects reached their FBG within 16 weeks
shows an indication of superiority over the
historical control. The results of this study
are in line with similar management software
services guiding once-daily long-acting insulin
titration [25, 26]. Several (uncontrolled) trials
showed a success rate between 45.9 and 76.8%
[17, 25, 27-29]. Trials involving subjects who
required retitration showed lower success rates
compared to those that included both people
new to insulin and those needing retitration.
The real-world usage of management software
services showed an even lower success rate
with 34% reaching their goal [24, 27]. The
duration until the FBG target was reached also
varied from 25 days in the real-world study to
66 days in a clinical trial [17, 25]. SMS guidance
implemented in the study here showed a median
of 49 days to initially reach the individual range
within the earlier mentioned range of other
software. In addition to the finding of a median
titration time of 49 days, HCPs agreed that the
system was able to save them time and helped
subjects reach their target values faster.

The subjects were, to a high degree, adherent
to instructions of the SMS. This could have
potentially contributed to the fact that subjects
improved in almost all aspects. The HbAlc and
FBG were both reduced to the same degree as
other trials that started basal insulin people with
type 2 diabetes [23, 24]. Where we observed a
lowering of the HbA1lc of 1.58%, other studies
have shown a lowering of the HbAlc of 1.65%
and 1.1% [23, 24]. There was no self-measured
hypoglycemia in the majority of subjects while
hypoglycemic events still did occur in three
subjects. This amounted to 1.19 events per
patient-year comparing quite favorably with
the 4.0 events by Riddle et al. [23]. Patient-
reported outcomes on distress, medication
system, and general health all showed a positive
impact, except for the sub-item of the DMSRQ
on "negative events”, potentially related to the

hypoglycemia that still occurred due to the use
of insulin. Finally, the use of SMS guidance did
not yield any potentially related AEs.

In addition to the limited number of patients,
there are several other limitations to consider
in this study. Firstly, the absence of a control
group and the selection of individuals who
switched to insulin may have introduced bias
into the results. Starting insulin therapy can be
challenging for patients with diabetes, as they
need to overcome significant hurdles such as
injection pain, side effects, and the requirement
for strict adherence to treatment [6]. Therefore,
the fact that all study subjects were willing and
able to make this transition may have influenced
the outcomes.

Furthermore, the use of a historical control
group instead of an actual control group
warrants caution when drawing conclusions
from the study. The positive results observed
could potentially be confounded by other
lifestyle changes that occurred over time.

Nonetheless, evidence-based titration schemes
or treat-to-target approaches for insulin therapy
have intrinsic benefits [30]. The SMS service has
previously been evaluated in PWD that were
already on basal insulin in need for a retritration
of insulin. This showed favorable outcomes on
HbAlc and patient-reported outcomes [31].
Similarly, this study suggests that the same
service may offer benefits, but specifically to
patients who are new to basal insulin and are
being titrated on insulin for the first time.

CONCLUSIONS

The primary objective of this study was to
determine the percentage of subjects with
FBG stable in their individual target range
after completion of SMS-supported basal
insulin titration at the latest at visit 4 (week
16 [+ 14 days]). Due to the limited number of
subjects available for the study, the targeted
number of 111 subjects could not be achieved.
Accordingly, only 30 subjects were enrolled in
the study. Although the target numbers were not
achieved, the data do give an indication of the
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effect of the intervention. Specifically, it allows
a unique look at the effect of an SMS service
only in people who are insulin-naive and not
those already on insulin who might already have
experience. It is important to assess the efficacy
and safety of guided insulin titration in subjects
new to insulin treatment and to evaluate the
impact and benefits of starting insulin therapy
supported by an SMS service.

Controlled trials with a bigger sample size
would be needed to confirm the effect of SMS
guidance during insulin titration. Despite
not reaching the needed number of subjects,
SMS guidance shows a first indication to
perform better than usual care references
and show success rates comparable to similar
management software services.
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