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ABSTRACT

Introduction: Preference for quality of life is
important in deciding the treatment strategy for
patients with type 2 diabetes mellitus. This
study aimed to assess the effect of omarigliptin

on patients’ psychological attitudes and
responses compared with daily dipeptidyl pep-
tidase-4 inhibitors (DPP4is) by measuring the
burden of pharmacotherapy using the Diabetic
Treatment Burden Questionnaire (DTBQ).
Methods: Patients with type 2 diabetes mellitus
who were taking daily DPP-4is were enrolled
and randomized to a group that switched to
omarigliptin or a group that continued daily
DPP4is and were monitored for 12 weeks. The
primary endpoint was the change in the DTBQ
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score from baseline to week 12. The secondary
endpoints included changes in blood test
results, medication preferences and medication
adherence.
Results: The DTBQ total score significantly
decreased from baseline to week 12 in both
groups; however, no significant intergroup dif-
ferences were observed. The DTBQ subscale,
implementation and flexibility burden scores
significantly decreased in the group that swit-
ched to omarigliptin, although no significant
intergroup difference in the change was
observed. DTBQ scores and medication prefer-
ences were associated with improvements in the
DTBQ scores.
Conclusion: Although this study failed to
demonstrate the improvement of DTBQ total
score by switching from daily DPP4is to omar-
igliptin compared with continuing the daily
DPP4is, the DTBQ subscale score implementa-
tion and flexibility burden score were signifi-
cantly improved only in the group that
switched to omarigliptin, suggesting the possi-
bility of switching from daily DPP4is to omar-
igliptin to decrease the patients’ medication
burden.
Trial Registration: jRCTs031200437.

Keywords: Dipeptidyl peptidase-4 inhibitor;
Omarigliptin; Quality of life; Treatment
burden; Type 2 diabetes mellitus

Key Summary Points

Why carry out the study?

Patients’ preference and quality of life are
important in deciding the treatment
strategy for patients with type 2 diabetes
mellitus.

This study aimed to assess the effect of
omarigliptin on patients’ psychological
attitudes and responses compared with
daily dipeptidyl peptidase-4 inhibitors
(DPP4is) by measuring the burden of
pharmacotherapy using the Diabetic
Treatment Burden Questionnaire (DTBQ).

What was learned from the study?

Although the change in the DTBQ total
score did not differ between the groups
that switched to omarigliptin and the
group that continued daily DPP4is, the
DTBQ subscale scores, implementation
and flexibility burden scores significantly
decreased in the group that switched to
omarigliptin.

The results in this study may suggest the
possibility of switching from daily DPP4is
to omarigliptin to decrease the patients’
medication burden.

INTRODUCTION

Dipeptidyl peptidase-4 inhibitor (DPP4i) is a
class of oral hypotensive agent (OHA) that car-
ries a relatively low risk of hypoglycemia [1, 2].
Since DPP4is are more effective, especially in
the East Asian population [3], they have become
the most frequently prescribed OHA in Japan
[4–6].

At the time of designing this study, physi-
cians selected antidiabetic agents depending on
the pathological condition of each patient, and
the treatment guidelines for diabetes mellitus in
Japan lack clear medication strategies [7, 8].
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However, the current guidelines in Japan rec-
ommend pharmacotherapy considering appro-
priate targets for glucose control: pathological
conditions such as obesity, safety, additional
benefits regarding complications and other rel-
evant factors, including medication adherence
and medication costs, to prevent or suppress
complications and maintain patients’ quality of
life (QOL) [9]. The guidelines issued by the
American Diabetes Association (ADA) also rec-
ommend focusing on the preference or QOL of
patients in addition to the pathological condi-
tions and efficacy, side effects and costs of
medical agents [10]. The World Health Organi-
zation (WHO) warns of poor medication
adherence in patients with a long duration of
chronic illnesses [11]. For example, although
metformin has the benefit of suppressing car-
diovascular events [12] and was recommended
as a first-line therapy for type 2 diabetes mellitus
according to the consensus guidelines of the
ADA and the European Association for the
Study of Diabetes (EASD) at the planning of this
study [13], a meta-analysis reported poor
adherence to metformin compared with sul-
fonylurea [14]. Worsening blood glucose con-
trol and the onset of diabetic complications are
factors that affect patient QOL [15, 16].

Omarigliptin is a once-weekly DPP4i laun-
ched in November 2015 in Japan. Omarigliptin
has several characteristics: (1) it is minimally
metabolized in the liver, (2) it is not deposited
in a specific tissue and is distributed widely in
the body, resulting in a low filtration rate in the
kidney, and (3) when it is filtered in the renal
glomeruli, approximately 60% of it is reab-
sorbed in the renal tubule in its unchanged
form [17]. These characteristics result in
stable inhibition of dipeptidyl peptidase-4 for a
week after administration [18, 19] and persis-
tent improvements in glycemic control with a
safety profile compared to daily DPP4is [20].
Since dulaglutide, a once-weekly glucagon-like
peptide 1 receptor agonist (GLP-1 RA),
improved patient QOL compared to placebo or
twice-daily GLP-1 RA [21], omarigliptin, a once-
weekly DPP4i, might also contribute to
improving patient QOL. Therefore, this study
aimed to assess the effect of omarigliptin on
patients’ psychological attitudes and responses

compared with conventional once- or twice-
daily DPP4is by measuring the burden of phar-
macotherapy using the Diabetic Treatment
Burden Questionnaire (DTBQ) [22].

METHODS

Study Design

This study of omarigliptin, weekly DPP-4i, to
evaluate the effect on psychological attitudes
and responses compared with daily DPP-4is in
patients with type 2 diabetes mellitus
(ONWARD-DPP4 study) was a multicenter,
open-label, randomized controlled trial con-
ducted at 24 medical institutions in Japan under
management of the Japan Society for Patient-
Reported Outcome (PRO). Patient enrollment
was conducted between March 2021 and
December 2021, and each enrolled patient was
followed up for 12 weeks. This study, including
its protocols and all participating medical
institutions, was inspected and approved by the
Japan Physicians Association Clinical Research
Review Board, which is certified by the Minister
of Health, Labor, and Welfare in Japan,
according to the requirements of the Clinical
Trials Act. This study was registered in the Japan
Registry of Clinical Trials (registration no.
jRCTs031200437) after receiving approval from
a certified review board, according to the
requirements of the Clinical Trials Act. The
study was conducted in accordance with the
Declaration of Helsinki, Clinical Trials Act and
other current legal regulations in Japan. Written
informed consent was obtained from all enrol-
led patients who met the eligibility criteria prior
to treatment.

Patient Population

The inclusion criteria were as follows: (1)
patients with type 2 diabetes mellitus who use
once- or twice-daily DPP-4is; (2) those who did
not change the anti-diabetic agents (dose, usage
or type) within 8 weeks before giving their
consent; (3) male or female patients aged
20 years or older; a(4) patients who provided
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written informed consent. The exclusion crite-
ria were as follows: (1) patients who use any
combination tablets with DPP-4i; (2) patients
who have a history of using omarigliptin or
trelagliptin; (3) patients who use C 10 pharma-
ceutical agents; (4) patients whose HbA1c was C
10% upon giving their consent; (5) patients
who had a history of severe hypoglycemia
within a year before giving their consent; (6)
patients with type 1 diabetes mellitus or sec-
ondary diabetes; (7) patients who routinely use
any infusions such as insulin or GLP-1 receptor
agonist; (8) patients with cognitive dysfunction
or psychiatric disease; (9) patients with alco-
holism or drug addiction; (10) patients in the
perioperative period or with serious infection or
injury; (11) patients with atrial fibrillation or
frequent premature ventricular contraction;
(12) patients with moderate-to-severe heart
failure [class 3 or worse based on the New York
Heart Association (NYHA) Functional Classifi-
cation]; (13) patients with moderate-to-severe
renal function (male: serum crea-
tinine[1.4 mg/dl, female: serum crea-
tinine[1.2 mg/dl; (14) patients with ascitic
fluid or severe hepatic function (AST C 100 IU/
l); (15) patients with a history of poorly con-
trolled hypertension or dyslipidemia within
12 weeks before giving their consent; (16)
patients with contraindicating conditions to
using the study agents; (17) patients who are
pregnant, breastfeeding, possibly pregnant or
planning to be pregnant; (18) patients who
need a legal representative for giving consent;
(19) patients with other conditions that the
responsible investigator or subinvestigators
thought made it inappropriate to participate in
the study.

Randomization and Study Intervention

To balance the number of daily DPP4i medica-
tions across the groups, equal numbers of
patients who used once daily DPP-4is and those
who used twice daily DPP-4is were enrolled in
this study. After obtaining informed consent,
eligible patients were randomly assigned to
either group to switch to omarigliptin or the
group to continue daily DPP4is at a ratio of

approximately 1:1. Randomization was per-
formed using a computer-based dynamic allo-
cation method with a minimization procedure
to balance the two allocation factors (HbA1c
level and age) across the groups. Patients who
were assigned to the group to switch to omar-
igliptin discontinued the daily DPP4is, which
were used after they had given their consent
and switched to omarigliptin. Patients who
were assigned to the group to continue daily
DPP4is continued to take daily DPP4is, which
were used at giving their consent. The patients
were followed up for 12 weeks, with observation
points at baseline and week 12. The detailed
observation schedules and items are listed in
Supplementary Table 1.

Study Outcomes

The primary endpoint was the change in DTBQ
score from baseline to week 12. DTBQ is a
specific questionnaire to assess the burden of
pharmacotherapy on patients with type 2 dia-
betes mellitus, composed of 18 questions and
three subscales: implementation burden (sum
of item scores 1–10), flexibility burden (sum of
item scores 11–13) and blood glucose control
burden (sum of item scores 14–18) [22]. Each
item is scored on a 7-point Likert scale ranging
from (1) strongly disagree, (2) mostly disagree,
(3) slightly disagree, (4) neither agree nor dis-
agree, (5) slightly agree, (6) mostly agree to (7)
strongly agree. Since larger answer number
means a heavier treatment burden in items
1–10, answer numbers were converted to 0–6; 0
indicates minimum and 6 maximum treatment
burden. In contrast, because a larger answer
number indicates a smaller treatment burden in
items 11–18, the answer numbers were inverted
and then converted to 0–6. Finally, the DTBQ
total, implementation burden, flexibility bur-
den and blood glucose control burden scores
ranged from 0 to 108, 0 to 60, 0 to 18 and 0 to
30, respectively. The secondary endpoints
included changes in blood tests, medication
preferences, medication adherence and fre-
quency of any adverse events. The DTBQ and
medication preferences were answered by the
study participants on a paper questionnaire.
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Medication adherence was measured using a
paper medication diary recorded by the partic-
ipants. Other clinical outcomes were collected
from investigators’ case report forms.

Sample Size Calculation

In a previous study, the total score of DTBQ was
21.1 ± 12.9 in patients who were taking once-
daily oral hypoglycemic agents (OHAs),
33.9 ± 15.8 for those taking OHAs twice daily
or more and 17.0 ± 12.0 for those taking once
weekly OHAs. Based on these previous results,
we assumed that the total score of DTBQ at
baseline, change in the DTBQ total score in the
group that switched to omarigliptin, change in
the group to continue daily DPP4is and the
standard deviation in change in this study were
27.5, - 10.5, 0 and 21.0, respectively. Under
these assumptions, 86 patients per group pro-
vided a power of 90% to detect intergroup dif-
ferences using a two-sided t-test at 5%
significance. The dropout rate was estimated to
be approximately 20%. Thus, 108 participants
were required per group, yielding a total sample
size of 216 participants.

Statistical Analysis

Analyses of the primary and secondary end-
points were performed on the full analysis set
(FAS), which included all patients assigned to
the study intervention. However, patients with
a significant violation of the study protocol
(e.g., registration without consent or registra-
tion outside the enrollment period) were
excluded from the FAS. Sensitivity analysis was
performed using the per-protocol set by
excluding patients with protocol violations,
such as violation of eligibility criteria, use of
prohibited drugs or poor medication adherence
to the study or control agent (\75% or[
120%). The safety analysis included all treated

patients. All tests were two sided, and statistical
significance was set at p\ 0.05. The primary
endpoint, the change in DTBQ score from

baseline to week 12, was tested using analysis of
covariance (ANCOVA), with the treatment
groups as the fixed effect and allocation factors
(HbA1c and age at registration) as covariates.
Summary statistics for measurement and
change from baseline were calculated for the
analysis of secondary endpoints. The one-sam-
ple t-test or Wilcoxon signed-rank test for
intragroup comparison and the two-sample t-
test or Wilcoxon rank-sum test for intergroup
comparison were performed for continuous
variables. Chi-square test or Fisher’s exact test
was used for categorical variables. Medication
adherence to the study agent was calculated as
(number of medications/planned number of
medications during the observation period) 9
100 (%). In the case of discontinuation or

dropout, the planned number of medications
until discontinuation or dropout was used as
the denominator. A two-sample t-test was per-
formed for the intergroup comparison of med-
ication adherence. Medication preference was
asked of the study patients at three levels (prefer
once-weekly agent, prefer daily agent, or
either). The number and proportion of partici-
pants at each level were calculated, and Bow-
ker’s test of symmetry for intragroup
comparisons and chi-square tests for intergroup
comparisons were performed. To determine the
frequency of adverse events, Fisher’s exact test
was used for intergroup comparisons. Correla-
tion analysis was performed using Pearson’s and
Spearman’s rank correlation coefficients. To
explore the background characteristics associ-
ated with improvement in DTBQ, logistic
regression analysis was performed with
improvement of DTBQ total score (change in
DTBQ total score from baseline to week 12
is\0) as a response variable and background
characteristics as explanatory variables. The SAS
statistical software package version 9.4 (SAS,
Cary, NC, USA) was used to perform all statis-
tical analyses. To avoid bias and ensure quality,
data collection, management and statistical
analyses were performed by third-party entities
(Soiken Inc., Osaka, Japan).
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RESULTS

Baseline Characteristics of Study
Participants

A total of 367 potential participants were
screened, and 151 were excluded from the
study. Of the 151 excluded participants, 115 did
not meet the eligibility criteria, 25 did not
provide consent to participate, and 11 were not
registered because the planned number of par-
ticipants had been registered prior to their reg-
istration. Finally, 216 participants were
registered and randomly categorized to the
treatment groups (Fig. 1). Of these, 109 patients
were assigned to the group that switched to
omarigliptin and 107 were assigned to the
group that continued daily DPP4is.

The baseline characteristics of the registered
participants were well balanced between the
groups, except for the blood glucose level,
comorbidity of dyslipidemia and number of
medications per day (Table 1).

Change in Burden of Pharmacotherapy

The DTBQ total score significantly decreased
from baseline to week 12 in both groups; how-
ever, no significant intergroup difference was
observed (Table 2). Among the three DTBQ
subscales, the implementation and flexibility
burden scores significantly decreased in the
group that switched to omarigliptin, although
no significant intergroup differences were
observed.

In each item of the DTBQ among the 18
questions, scores for items 1, 2, 6, 7, 11, 12, and
13 showed a significant intragroup decrease,
and scores for item 14 showed a significant
increase in the group that switched to omar-
igliptin (Table 3). Items 6 and 7 significantly
decreased or tended to decrease in the group
that switched to omarigliptin compared with
the group that continued daily DPP4is. Mean-
while, items 14 and 15 significantly increased in
the group that switched to omarigliptin

Fig. 1 Study flow chart showing patient enrollment, allocation and analysis. DPP4i dipeptidyl-peptidase 4 inhibitor
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Table 1 Backgrounds of the patients

Group that switched to
omarigliptin (n = 106)

Group that continued
daily DPP4i (n = 106)

p value

N N

Age (years) 106 65.3 ± 11.8 106 65.1 ± 11.7 0.91

Female sex [n (%)] 106 52 (49.1) 106 55 (51.9) 0.68

Height (cm) 106 161.2 ± 9.2 106 161.1 ± 8.9 0.95

Weight (kg) 106 63.7 ± 14.5 105 64.2 ± 12.5 0.81

HbA1c (%) 105 6.8 ± 0.6 106 6.9 ± 0.7 0.57

Blood glucose (mg/dl) 83 126.4 ± 21.9 86 135.1 ± 27.6 0.025

Number of DPP4i medication per day 106 106 0.78

Once daily 52 (49.1) 54 (50.9)

Twice daily 54 (50.9) 52 (49.1)

Comorbidity

Macrovascular complication/cerebrovascular disease 106 6 (5.7) 106 8 (7.5) 0.58

Microvascular complication 106 40 (37.7) 106 44 (41.5) 0.57

Renal disease 106 2 (1.9) 106 2 (1.9) 1.00*

Hepatic disease 106 13 (12.3) 106 13 (12.3) 1.00

Hypertension 106 63 (59.4) 106 49 (46.2) 0.05

Dyslipidemia 106 84 (79.2) 106 69 (65.1) 0.022

Medication

Anti-diabetic agent 106 106 (100.0) 106 106 (100.0) –

DPP4i 106 106 (100.0) 106 106 (100.0) –

Sulfonylurea 106 18 (17.0) 106 16 (15.1) 0.71

Biguanide 106 42 (39.6) 106 39 (36.8) 0.67

Alfa-glucosidase inhibitor 106 10 (9.4) 106 12 (11.3) 0.65

Glinide 106 8 (7.5) 106 8 (7.5) 1.00

SGLT2i 106 26 (24.5) 106 24 (22.6) 0.75

Thiazolidine 106 9 (8.5) 106 4 (3.8) 0.15

Insulin 106 0 (0.0) 106 0 (0.0) –

Antihypertensive agent 106 56 (52.8) 106 44 (41.5) 0.10

Hypolipidemic agent 106 69 (65.1) 106 57 (53.8) 0.09

Others 106 50 (47.2) 106 62 (58.5) 0.10

Number of medication tablets per day 106 6.8 ± 4.6 106 7.5 ± 4.7 0.24
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compared with the group that continued daily
DPP4is.

When stratified by medication preference at
baseline, in patients who preferred a once-
weekly agent at baseline, the DTBQ total score
as well as implementation and flexibility bur-
den scores significantly decreased in the group
that switched to omarigliptin, and in patients
who preferred either. Meanwhile, the flexibility
burden score significantly decreased while the
DTBQ total score and implementation burden
score numerically decreased in the group that
switched to omarigliptin (Table 4).

Medication Preference and Adherence

Medication preferences differed significantly
between the baseline and week 12 (Table 5). At
baseline, the proportion of patients who pre-
ferred once-weekly agents was higher in the
group that switched to omarigliptin than in the
group that continued daily DPP4is, and the
proportion of patients who preferred daily
agents was higher in the group that continued
daily DPP4is than in the group that switched to
omarigliptin. At week 12, the medication pref-
erence for the assigned study agent increased in
both groups. Medication adherence was as high
as 97% in both groups without significant
intergroup differences.

Glucose Metabolism Biomarkers

HbA1c and fasting blood glucose levels signifi-
cantly increased in the group that switched to
omarigliptin compared to the group that con-
tinued daily DPP4is (Table 6).

Factors Associated with Change in DTBQ
Scores

The DTBQ total score and subscale scores at
baseline were significantly associated with the
improvement in DTBQ (change in DTBQ total
score from baseline to week 12 was\ 0), with
an odds ratio[ 1, indicating that higher DTBQ
scores at baseline were associated with a higher
proportion of patients whose DTBQ scores
improved from baseline to week 12 (Table 7). In
particular, the DTBQ total score and all subscale
scores at baseline were significantly associated
with improvement in DTBQ in all registered
participants or in the group that switched to
omarigliptin, whereas only the flexibility bur-
den score at baseline was significantly associ-
ated with improvement in DTBQ in the group
that continued daily DPP4is.

DISCUSSION

This ONWARD-DPP4 study was the first
prospective randomized controlled trial to
compare the impact of switching from daily
DPP4is to omarigliptin, a once-weekly DPP4i,
with continuing daily DPP4is, on patients’

Table 1 continued

Group that switched to
omarigliptin (n = 106)

Group that continued
daily DPP4i (n = 106)

p value

N N

Number of medications per day 106 2.1 ± 0.7 106 2.5 ± 0.9 0.002

Data are presented as mean ± standard deviation for continuous variables and as n (%) for categorical variables
Chi-square test or Fisher’s exact test for categorical variables, and two-sample t-test or Wilcoxon rank-sum test for
continuous variables were performed
DPP4i dipeptidyl-peptidase 4 inhibitor, SGLT2i sodium-glucose cotransporter 2
*Intergroup comparison was conducted using Fisher’s exact test as it did not meet the requirements of the chi-squared test
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Table 3 Change in each item of the Diabetes Treatment Burden Questionnaire

Week Group that switched to omarigliptin Group that continued daily DPP4i Intergroup
p valueMeasurement

(n)
Change from
baseline/p value

Measurement
(n)

Change from
baseline/p value

1. Medication on

time

0 2.0 ± 1.7 (105) 1.8 ± 1.5 (105)

12 1.6 ± 1.6 (104) - 0.4 ± 1.8/0.019 1.6 ± 1.4 (105) - 0.1 ± 1.3/0.38 0.27

2. Medication

during busy

hours

0 2.0 ± 1.7 (105) 1.8 ± 1.7 (105)

12 1.4 ± 1.5 (104) - 0.6 ± 2.0/0.006 1.7 ± 1.4 (105) - 0.1 ± 1.4/0.44 0.15

3. Securing time

for medication

0 1.1 ± 1.2 (105) 1.0 ± 1.2 (105)

12 1.0 ± 1.3 (104) - 0.1 ± 1.5/0.21 1.0 ± 1.2 (105) - 0.1 ± 1.0/0.50 0.60

4. Pain associated

with

medication

0 0.4 ± 0.8 (105) 0.3 ± 0.8 (105)

12 0.3 ± 0.7 (104) - 0.1 ± 0.9/0.20 0.2 ± 0.6 (105) - 0.1 ± 0.9/0.25 0.74

5. Feeling that I

should not

miss a dose

0 2.1 ± 1.8 (105) 1.9 ± 1.7 (105)

12 1.9 ± 1.7 (104) - 0.2 ± 1.9/0.40 1.8 ± 1.6 (105) - 0.1 ± 1.2/0.70 0.88

6. Feeling guilty

when I miss a

dose

0 2.3 ± 1.9 (106) 2.2 ± 2.0 (105)

12 1.5 ± 1.9 (105) - 0.8 ± 2.4/\ 0.001 1.9 ± 1.9 (105) - 0.3 ± 2.0/0.18 0.05

7. Medication

away from

home

0 2.2 ± 1.9 (106) 2.1 ± 1.8 (105)

12 1.6 ± 1.7 (105) - 0.6 ± 1.9/0.002 2.0 ± 1.8 (105) - 0.1 ± 1.3/0.60 0.042

8. Concern about

hypoglycemia

0 1.2 ± 1.3 (106) 1.2 ± 1.3 (105)

12 1.2 ± 1.3 (105) 0.1 ± 1.4/0.56 1.2 ± 1.3 (105) 0.0 ± 1.3/0.92 0.49

9. Inflexibility to

adjust the time

for medication

0 1.4 ± 1.6 (106) 1.3 ± 1.4 (105)

12 1.0 ± 1.3 (105) - 0.4 ± 1.8/0.10 1.2 ± 1.3 (105) - 0.1 ± 1.3/0.35 0.44

10. Worrying

about future

0 2.1 ± 1.8 (106) 1.9 ± 1.7 (105)

12 1.9 ± 1.7 (105) - 0.2 ± 1.6/0.20 1.8 ± 1.6 (105) - 0.1 ± 1.4/0.33 0.58

11. Short time

and small

effort for

medication

0 2.1 ± 2.0 (106) 1.7 ± 1.6 (105)

12 1.7 ± 1.9 (105) - 0.4 ± 2.1/0.046 1.5 ± 1.5 (105) - 0.2 ± 1.7/0.25 0.55

12. Medication

without time

pressure

0 2.6 ± 2.0 (106) 2.4 ± 1.7 (105)

12 2.0 ± 1.8 (105) - 0.6 ± 2.3/0.007 2.0 ± 1.7 (105) - 0.3 ± 2.0/0.07 0.58
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QOL, especially in terms of the burden of
pharmacotherapy. The primary endpoint of this
study, the change in the DTBQ total score from
baseline to week 12, did not differ significantly
between the groups. To calculate the target
sample size, change in DTBQ total score from
baseline to week 12 was assumed as - 10.5 and
0.0 in the group that switched to omarigliptin
and the group that continued daily DPP4is,

respectively. However, the actual change in
DTBQ total score from baseline to week 12 in
this study was - 4.0 and - 2.0 in the group that
switched to omarigliptin and the group that
continued daily DPP4is, respectively. Since the
change in the DTBQ total score in the group
that switched to omarigliptin was less than half
of the assumption and a significant intragroup
decrease in the DTBQ total score was observed

Table 3 continued

Week Group that switched to omarigliptin Group that continued daily DPP4i Intergroup
p valueMeasurement

(n)
Change from
baseline/p value

Measurement
(n)

Change from
baseline/p value

13. Allowing me

to take a

missed dose

0 2.4 ± 2.0 (106) 2.3 ± 1.8 (105)

12 1.9 ± 1.7 (105) - 0.5 ± 2.2/0.042 2.2 ± 1.6 (105) - 0.1 ± 1.8/0.39 0.46

14. Feeling that

my diabetes is

getting better

0 2.1 ± 1.3 (106) 2.1 ± 1.2 (105)

12 2.8 ± 1.3 (105) 0.6 ± 1.4/\ 0.001 2.2 ± 1.3 (105) 0.2 ± 1.0/0.12 \ 0.001

15. Allowing me

to control BG

with small

effort

0 2.2 ± 1.3 (106) 2.2 ± 1.3 (105)

12 2.4 ± 1.4 (105) 0.2 ± 1.6/0.25 2.0 ± 1.2 (105) - 0.2 ± 1.2/0.08 0.044

16. Feeling less

burden to

follow diet

therapy

0 2.4 ± 1.5 (106) 2.4 ± 1.5 (106)

12 2.4 ± 1.6 (103) 0.0 ± 1.8/0.66 2.3 ± 1.3 (105) - 0.1 ± 1.3/0.63 0.62

17. Feeling less

burden to

continue

diabetes

treatment

0 2.2 ± 1.5 (106) 2.0 ± 1.4 (106)

12 2.0 ± 1.5 (102) - 0.3 ± 1.7/0.27 2.0 ± 1.4 (105) 0.0 ± 1.4/0.71 0.23

18. Satisfaction

with my

current BG

control

0 2.4 ± 1.5 (106) 2.4 ± 1.6 (106)

12 2.6 ± 1.6 (103) 0.3 ± 2.0/0.20 2.3 ± 1.5 (105) - 0.1 ± 1.3/0.56 0.14

Data are presented as mean ± standard deviation (n) for measurements and mean ± standard deviation/intragroup p-value
for change from baseline
The Wilcoxon signed-rank test for intragroup comparisons and Wilcoxon rank-sum test for intergroup comparisons were
performed for changes from baseline
DPP4i dipeptidyl-peptidase 4 inhibitor
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in the group that continued daily DPP4is, a
significant intergroup difference in the primary
endpoint was not observed in this study. In
addition, although this study employed HbA1c
and age as allocation factors, the baseline
characteristics of the participants were signifi-
cantly different between the groups in blood
glucose level, comorbidity of dyslipidemia and
number of medications per day and tended to
be different in comorbidity of hypertension.
Further studies are required with target sample
size calculated by the mean change and stan-
dard deviation obtained in this study and con-
sidering the allocation factors by adding the
number of medications per day, for example.

The implementation and flexibility burden
scores, as well as the item scores 1, 2, 6 and 7,
which comprise the implementation burden
score and 11–13, which comprise the flexibility
burden score, were significantly improved in
the group that switched to omarigliptin, sug-
gesting a decrease in the treatment burden.
Compared with the group that continued daily
DPP4is, significantly increased (worsened) score
was observed in items 14 and 15, which asked
about the burden on glycemic control, and
significantly higher changes were observed in
the group that switched to omarigliptin. These
findings were consistent with the significant
increase in HbA1c and fasting blood glucose
levels in the group that switched to omar-
igliptin, although the respective values were
0.1% and 5.8 mg/dl, which seemed not to be
clinically meaningful. Nevertheless, attending
physicians should pay attention to the worsen-
ing of the glycemic control and patients’ treat-
ment burden upon switching from daily DPP4is
to omarigliptin.

Based on the results of this study, DTBQ and
medication preference can be considered in
determining pharmaceutical strategy for type 2
diabetes mellitus. Since higher DTBQ scores at
baseline were associated with improvement in
DTBQ (Table 7), and the DTBQ scores were
improved in patients who preferred once-
weekly agents at baseline (Table 4), once-weekly
agents may be considered in patients whose
DTBQ is high and who prefer once-weekly
agent. Once-weekly agents can be an option in
patients whose DTBQ is high but prefer dailyT
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agent or in patients whose DTBQ is low but
prefer once-weekly agents. In contrast, contin-
uation of daily agents may be considered in
patients with low DTBQ scores and who prefer
daily agents.

This study has several limitations. First, this
was an open-label study that lacked the blind-
ing of both patients and physicians, and the
primary endpoint was PRO. This may have
caused a bias in the results of this study. In
addition, the DTBQ total score significantly
decreased from baseline to week 12 even in the
group that continued the daily DPP4is. This

may also be one of the biases of the open-label
nature of PRO. Second, all patients in this study
were Japanese, and weekly DPP4is, omarigliptin
and trelagliptin were launched in Japan, but not
in the US and Europe. Therefore, the generaliz-
ability of the results in this study to other
countries or patients of other ethnicities is
unknown. Third, although this study enrolled
patients with type 2 diabetes mellitus who were
taking one of the daily DPP4is, the number of
medications per day of other OHAs or medical
agents for other chronic illnesses were not
restricted, because we aimed to assess the effect

Table 5 Medication preference and adherence

Week Level Group that switched to
omarigliptin

Group that continued daily
DPP4i

Intergroup
p value

N Mean – standard
deviation

N Mean – standard
deviation

n (%) Intragroup
p value

n (%) Intragroup
p value

Medication

preference

0 Prefer once

weekly agent

105 49

(46.7)

106 46

(43.4)

0.015

Prefer daily

agent

9 (8.6) 24

(22.6)

Either 47

(44.8)

36

(34.0)

12 Prefer once

weekly agent

104 62

(59.6)

0.005 104 28

(26.9)

\ 0.001 \ 0.001

Prefer daily

agent

16

(15.4)

48

(46.2)

Either 26

(25.0)

28

(26.9)

Medication

adherence (%)

106 98.6 ± 3.6 106 97.8 ± 5.0 0.17

Data are presented as n (%) for medication preference or mean ± standard deviation for medication adherence
Bowker’s test of symmetry for intragroup comparisons and chi-square test for intergroup comparisons were performed for
medication preference
Two-sample t-test for intergroup comparisons was performed for medication adherence
Medication adherence was calculated as (number of medications/planned number of medications during the observation
period) 9 100 (%)
DPP4i dipeptidyl-peptidase 4 inhibitor
*In case of discontinuation/dropout, the planned number of medications until discontinuation/dropout
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of omarigliptin on patients’ psychological atti-
tudes and responses in the real-world situation.
Since the mean of medication tablets per day
and the mean of medication tablets of OHAs per
day in the group that switched to omarigliptin
were 6.8 and 3.8, respectively, it might be
overwhelming to feel the decrease in the burden
of medication by switching of only a tablet from
daily to weekly. Further investigations are

required considering the total number of
medications.

CONCLUSION

Although this study failed to demonstrate the
improvement of DTBQ total score by switching
from daily DPP4is to omarigliptin compared
with continuing the daily DPP4is; DTBQ

Table 7 Background characteristics associated with improvement in DTBQ

N Odds ratio (95% CI) p value

All registered patients

DTBQ total score 203 1.04 (1.02, 1.06) \ 0.001

Implementation burden score 203 1.06 (1.03, 1.09) \ 0.001

Flexibility burden score 203 1.15 (1.07, 1.23) \ 0.001

Blood control burden score 203 1.07 (1.02, 1.13) 0.009

Group to switch to omarigliptin

DTBQ total score 100 1.07 (1.04, 1.11) \ 0.001

Implementation burden score 100 1.09 (1.05, 1.14) \ 0.001

Flexibility burden score 100 1.16 (1.05, 1.28) 0.003

Blood control burden score 100 1.15 (1.06, 1.26) 0.001

Group to continue daily DPP4i

DTBQ total score 103 1.02 (1.00, 1.05) 0.12

Implementation burden score 103 1.03 (0.99, 1.07) 0.19

Flexibility burden score 103 1.14 (1.03, 1.28) 0.015

Blood control burden score 103 1.01 (0.94, 1.09) 0.82

Data are presented as odds ratios (95% confidence intervals (CI))
Logistic regression analysis was performed to improve the DTBQ total score (change in DTBQ total score from baseline to
week 12 was\ 0) as a response variable and background characteristics* as explanatory variables
DTBQ Diabetes Treatment Burden Questionnaire, DPP4i dipeptidyl peptidase 4 inhibitor, CI confidence interval
*Background characteristics used as explanatory variables in the logistic regression analysis were as follows: allocated group,
sex, age, height, duration of diabetes mellitus, anamnesis of cerebrovascular and cardiovascular diseases, comorbidity of
macrovascular complication/cerebrovascular disease, microvascular complication, renal disease, hepatic disease, hypertension
and dyslipidemia, number of medications of DPP4is per day, number of total medications per day, number of medication
tablets per day, type of medication of anti-diabetic agents, antihypertensive agents, hypolipidemic agents and other medi-
cations, weight, systolic blood pressure, diastolic blood pressure, HbA1c, glucose, total bilirubin, aspartate aminotransferase,
alanine aminotransferase, gamma-glutamyl transpeptidase total cholesterol, high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol, triglyceride, uric acid, serum creatinine, estimated glomerular filtration rate, red blood cell, white
blood cell, hemoglobin, hematocrit, platelet, DTBQ total score, DTBQ subscale scores and medication preference
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subscale scores, implementation and flexibility
burden score were significantly improved only
in the group that switched to omarigliptin,
suggesting the possibility of switching from
daily DPP4is to omarigliptin to decrease the
patients’ burden on medication.
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