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ABSTRACT

Introduction: Dipeptidyl peptidase-4 (DPP-4)
inhibitors are an established treatment in type 2
diabetes mellitus (T2DM). The objective of this
study was to investigate differences in quality of
life (QOL) and treatment satisfaction among
treatment-naive T2DM patients receiving once-
weekly trelagliptin or a daily DPP-4 inhibitor.

Methods: In this multicenter, randomized,
open-label, parallel-group, phase IV study con-
ducted in Japan, 218 patients were randomized
to trelagliptin 100 mg once weekly or a once- or
twice-daily DPP-4 inhibitor for 12 weeks
(NCT03014479; JapicCTI-173482). QOL and
treatment satisfaction were assessed using the
Diabetes Therapy-Related QOL (DTR-QOL)
Questionnaire and  Diabetes  Treatment
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Satisfaction Questionnaire (DTSQ), respectively.
The primary endpoint was change from baseline
in DTR-QOL total score at week 12. Secondary
endpoints included further analysis of the DTR-
QOL and DTSQ components. Other endpoints
included glycemic control, treatment adher-
ence, and safety.

Results: The between-group difference in the
change from baseline to week 12 in DTR-QOL
total score was 2.418 (95% confidence interval
—1.546, 6.382; P =0.2305). Analysis of the
DTR-QOL and DTSQ results by subscales and
stratification generally showed a numerical
improvement with trelagliptin over daily DPP-4
inhibitors. QOL and treatment satisfaction
improved with a reduction in frequency of
concurrent and study drug dosing. Treatment
adherence was > 97% for both groups. The
effect of trelagliptin on glycemic control was
similar to that seen with daily DPP-4 inhibitors.
Trelagliptin and daily DPP-4 inhibitors were
well-tolerated and demonstrated similar safety
profiles.

Conclusions: Once-weekly trelagliptin 100 mg
administered for 12 weeks resulted in a numer-
ically, but not statistically, greater improvement
in QOL and treatment satisfaction versus daily
DPP-4 inhibitors. The decision to administer
once-weekly or daily DPP-4 inhibitor treatment
is likely to depend on patient preferences and
the treatment policies of physicians.

Trial Registration: ClinicalTrials.gov (NCTO03
014479) and JAPIC (JapicCTI-173482).
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INTRODUCTION

Diabetes is a complex, chronic, and progressive
metabolic disease requiring ongoing, multifac-
torial medical care [1, 2], with the ultimate aim of
treatment being to maintain quality of life (QOL)
and life expectancy at a level similar to those
without diabetes [3]. Uncontrolled diabetes is
associated with both acute, life-threatening
consequences and long-term complications that
substantially increase diabetes-related morbidity
and mortality [2, 3]. In addition, data suggest
that patients with diabetes have a lower QOL
than patients without diabetes [4-6], and that
the presence of diabetes-related complications
decreases QOL [7]. Well-controlled blood glu-
cose, lipid levels, and blood pressure can prevent
complications in patients with diabetes, which
can subsequently lead to a positive impact on
patient QOL and overall prognoses [3].

Despite the benefits associated with diabetes
treatment, adherence to anti-diabetic medica-
tion among patients with diabetes is typically
poor [8]. A major reason for this lack of adher-
ence is treatment complexity; the chronic nat-
ure of diabetes means that treatment is lifelong,
and the progressive nature of the disease in
addition to its related complications means that
medication regimens increase in complexity
over time [8]. Studies have shown that patients
with diabetes are more adherent to medications
that are dosed less frequently [9-12], suggesting
that a reduction in dosing frequency may
increase treatment satisfaction and eliminate a
barrier to treatment continuation.

Dipeptidyl peptidase-4 (DPP-4) inhibitors are
a class of oral anti-diabetic agents that inhibit
degradation of the incretin hormones glucose-
dependent insulinotropic polypeptide and glu-
cagon-like peptide 1 by DPP-4, facilitating the
improvement of glycemic control through pro-
longing the action of these hormones on

insulin release, glucose responsiveness, and
gastric emptying [13]. Sitagliptin was the first
DPP-4 inhibitor approved in Japan in December
2009, followed by alogliptin in April 2010 [14].
Unlike the early DPP-4 inhibitors, which are
administered once or twice daily, trelagliptin,
which was approved for use in Japan in 2013 is
administered once weekly [13, 15]. A phase III
study has shown that trelagliptin was non-in-
ferior to once-daily alogliptin in lowering
hemoglobin Alc (HbAlc) in Japanese patients
with type 2 diabetes (T2DM) [15].

Based on the clinical trial results to date,
trelagliptin is expected to be equally effective in
patients with T2DM for whom a once-daily
DPP-4 inhibitor is appropriate [16]. The objec-
tive of this randomized, multicenter study was
to investigate differences in QOL and treatment
satisfaction among treatment-naive patients
with T2DM receiving either trelagliptin or a
daily DPP-4 inhibitor for 12 weeks.

METHODS

Study Design

This was a multicenter, randomized, open-label,
parallel-group, phase IV study conducted in
Japan between February and October 2017. As
per the study protocol [17], patients were ran-
domized (1:1) to trelagliptin 100 mg once
weekly or a daily DPP-4 inhibitor administered
once or twice daily, as per the product label.
Randomization was stratified by HbAlc (< 8.0%
or > 8.0%) and total score for the Diabetes
Therapy-Related Quality Of Life (DTR-QOL)
Questionnaire (< 80 or > 80). The study con-
sisted of a 4-week screening period and a
12-week treatment period. Patients were asses-
sed during screening at week —4, and at weeks
0, 4, and 12 of the treatment period.

The study was conducted in compliance with
the Japanese Ethical Guideline for Clinical
Research, all applicable local regulations, and
the ethical principles set out in the Declaration
of Helsinki and the Good Clinical Practice
consolidated guidelines. All regulation-specified
documentation, including the study protocol
and all revisions, was reviewed and approved by
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an independent ethics committee at each study
site (as listed in the electronic supplementary
material). All patients provided written
informed consent before any screening proce-
dures were undertaken. The study was con-
ducted at 25 sites in Japan and is registered at
ClinicalTrials.gov (NCT03014479) and JAPIC
(JapicCTI-173482).

Patient Population

Patients aged > 20 years with T2DM were
included in this study with HbAlc > 6.5%
and < 10.0% at the start of screening. Other
inclusion criteria included: diabetes manage-
ment consisting of diet and exercise only for at
least 12 weeks prior to screening; requirement
for DPP-4 inhibitor treatment; receiving < 2
concomitant medications for treatment of
comorbidities; and completion of the DTR-QOL
questionnaire at the start of the screening per-
iod (week — 4).

The main exclusion criteria were: a diagnosis of
type 1 diabetes; receiving any oral antidiabetic
medication at the start of the screening period;
severe renal impairment or renal failure, i.e., esti-
mated glomerular filtration rate < 30 mL/min/
1.73 m? or receiving dialysis; serious heart disease
or cerebrovascular disorder; a serious pancreatic or
hematologic disease, or any other disease; a his-
tory of gastrointestinal resection; the presence of
proliferative diabetic retinopathy or malignant
tumors; a history of hypersensitivity or allergy to
DPP-4 inhibitors; or participation in other clinical
studies. Pregnant or lactating women or women
who were planning a pregnancy during the study
period were excluded, as were patients who
required a change in their concomitant medica-
tion regimen (addition, discontinuation, or
dosage change), or who required treatment with a
prohibited concomitant medication during the
study period. Prohibited medication was defined
as any glucose-lowering medication other than
that allocated as part of the study.

Study Endpoints

The primary efficacy endpoint was the change
from baseline (week 0) in DTR-QOL total score

at week 12. Secondary efficacy endpoints
included changes from baseline in the total
score for each of the four factors included in the
DTR-QOL questionnaire (factor 1: burden on
social activities and daily activities; factor 2:
anxiety and dissatisfaction with treatment; fac-
tor 3: hypoglycemia; factor 4: treatment satis-
faction); the change in the DTR-QOL total score
at each assessment time point; and the change
in the Diabetes Treatment Satisfaction Ques-
tionnaire (DTSQ) total score at each assessment
time point. In addition, the change in the DTR-
QOL and DTSQ total scores, stratified by the
following factors at week 0, was also assessed:
use of medication for the treatment of comor-
bidities; number of daily doses of medication
for the treatment of concurrent comorbidities
(< 2 times or > 2 times); total number of daily
tablets of medication for the treatment of con-
current comorbidities (< 2 tablets or > 2
tablets); and number of doses of the once-
weekly study drug trelagliptin (100 mg), the
once-daily comparator drugs sitagliptin (25 mg
or 50 mg), alogliptin (12.5 mg or 25 mg), lina-
gliptin (5mg), teneligliptin (20 mg) or sax-
agliptin (5 mg), or the twice-daily comparator
drugs vildagliptin (50mg) or anagliptin
(100 mg).

Additional endpoints included laboratory
tests (HbAlc, fasting blood glucose, glycoalbu-
min, 1,5-anhydroglucitol [1,5-AG]) and treat-
ment adherence.

The safety endpoint was adverse events (AEs)
occurring after the first administration of study
drug or comparator. Serious AEs (SAEs) were
defined as an AE that resulted in death, was life
threatening, required inpatient hospitalization
or prolongation of existing hospitalization, or
resulted in persistent or significant disability or
incapacity.

Treatment Adherence

To assess treatment adherence, study drug usage
was recorded using an electronic medication
record card (Your Manager®; Dai Nippon Print-
ing Co., Ltd., Japan). After the patients took
their medication, they pressed the button on
the medication record card, which recorded the
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date and time. Patients were instructed to bring
empty press-through-package sheets to each
visit, which were then assessed by the investi-
gator for evidence of non-adherence.

DTR-QOL and DTSQ

Patients answered all 29 questions of the DTR-
QOL questionnaire [18] at all assessment time
points. The DTR-QOL response scale used a
7-point Likert scale, where 1 indicated ‘strongly
agree’ and 7 indicated ‘strongly disagree’ [18];
calculation of the total score per factor was
achieved by totaling the item scores and con-
verting them into a score between O and 100,
where the best-case response was 100 and the
worst-case response was 0. For Factor 4, where
the items were positive statements [18], the
scores were reversed, added, and converted as
above. Calculation of the total overall score was
achieved by adding the scores for each of the 29
items and converting the score into a number
between 0 and 100. Missing scores were handled
as follows: for individual factors with < 50%
missing data, the mean value calculated from
available answers was applied to cover the
missing data, while the total score was not cal-
culated for factors with > 50% missing data. For
the overall score, the total score of complete
questions was not calculated if a total score was
not available for any of the four factors.
Patients answered all eight questions of the
DTSQ [19, 20] at all assessment time points.

Statistical Methods

Planned enrolment for the study was 240
patients (120 patients in each treatment group),
since a sample size of 110 patients per group was
required to ensure 80% power for between-
group comparisons [with assumed changes
from baseline to end of study in the primary
endpoint (DTR-QOL total score) based on pub-
lished wvalues for both treatment groups
[19, 21]], assuming a discontinuation rate of 8%
(based on a previous report [22]). Two analysis
sets were defined for this study: the full analysis
set (FAS), defined as all randomized patients
who received at least one dose of study drug,

and the safety analysis set (SAS), defined as all
patients who received at least one dose of study
drug. The FAS was used for all efficacy analyses
and the SAS was used for all safety analyses.

Summary statistics, including the number of
patients, mean, standard deviation (SD), med-
ian, maximum and minimum values, quartiles,
and the two-sided 95% confidence intervals
(CIs) of the mean, were calculated for all effi-
cacy endpoints and the additional endpoints.
Analysis of covariance (ANCOVA) was used to
analyze between-group differences in the
change from baseline (week 0) in DTR-QOL
total score (primary endpoint), total score for
each factor of the DTR-QOL, and DTSQ total
score at week 12 (end of study). The ANCOVA
compared the treatment groups using the
change from baseline in the score at the end of
treatment [week 12 (end of study)] as a depen-
dent variable, the DTR-QOL score at the start of
the screening period (< 80 or > 80) and HbAlc
(< 8.0% or > 8.0%) at the start of the screening
period as covariates, and treatment group as an
independent variable. The two-sided level of
significance was defined as 5%. The week 12
(end of study) analysis accounted for those
patients who withdrew from the study, while
the week 12 analysis included only those who
completed the study.

AEs were coded using the Medical Dictionary
for Regulatory Activities (MedDRA) version
20.0. The incidences of AEs were calculated and
presented by System Organ Class (SOC) and
preferred term for each treatment group.

RESULTS

Study Disposition and Patient
Characteristics

A total of 248 patients were screened for eligi-
bility and provided informed consent. Of these,
219 were eligible for randomization, and 110
patients were randomized to receive tre-
lagliptin, while 109 patients were randomized
to daily DPP-4 inhibitor treatment. One patient
in the daily DPP-4 inhibitor group had a pro-
tocol deviation and did not receive study
treatment, which resulted in the FAS containing
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110 and 108 patients in the trelagliptin and
daily DPP-4 inhibitor groups, respectively. All
110 patients in the trelagliptin group completed
the study, while 105 patients in the daily DPP-4
inhibitor group completed the study. A total of
two patients in the DPP-4 inhibitor group vol-
untarily withdrew from the study: one patient
experienced an AE (urticaria) and one patient
withdrew due to difficulties with visiting the
hospital.

The demographic and baseline characteris-
tics of the FAS are presented in Table 1. The
total population (N = 218) had a mean age of
59.9 years and was 77% male. The mean dura-
tion of diabetes was 6.42 years, with > 77% of
patients having diabetes for < 10 years. At
screening, mean HbAlc was 7.37% and 83.5%
of patients had HbAlc < 8.0%. Mean total score
for the DTR-QOL at screening was 66.39, and
81.2% of the patient population had a DTR-
QOL total score < 80.

Generally, the demographic and baseline
characteristics were similar between the two
groups (Table 1). Of note, 57.3% of patients in
the trelagliptin group were aged < 65 years,
compared with 74.1% in the daily DPP-4 inhi-
bitor group.

Primary Efficacy Endpoint: Change
from Baseline in DTR-QOL Total Score
at Week 12 (End of Study)

The least-squares mean (LSM) change from
baseline to week 12 (end of study) in DTR-QOL
total score was 5.641 [standard error (SE) 1.859]
and 3.223 (SE 1.871) in the trelagliptin and
daily DPP-4 inhibitor groups, respectively. The
between-group difference was 2.418 (95% CI
— 1.546, 6.382; P = 0.2305) (Table 2).

Secondary Efficacy Endpoints

Change from Baseline in Total Score for Each
DTR-QOL Factor at Week 12 (End of Study)

The LSM change in total score from baseline to
week 12 (end of study) was not significantly
different between the two groups for any of the
factors of the DTR-QOL (Table 2). Overall, the
scores indicated that there were improvements

from baseline in both groups in all factors over
the study period.

Change from Baseline in DTR-QOL and DTSQ
Total Scores at Each Assessment Point
The change from baseline in the DTR-QOL total
score is shown in Fig. 1la. The total score
improved over time for both treatment groups.
However, the initial improvement in DTR-QOL
score from baseline to week 4 was almost double
in the trelagliptin group compared with the
daily DPP-4 inhibitor group (8.04 vs. 4.82).
The change from baseline in total DTSQ
score also demonstrated an improvement with
treatment in both groups (Fig. 1b). The total
score for the DTSQ at week 12 (end of study)
showed a greater improvement for patients
receiving trelagliptin than daily DPP-4 inhibitor
recipients, but the difference was not significant
(LSM 0.613; 95% CI — 1.380, 2.605; P = 0.5451).

Change from Baseline in DTR-QOL and DTSQ
Total Scores Stratified by Medication Use

The change from baseline in DTR-QOL and
DTSQ total scores according to medication use
is summarized in Table S1 and described in the
Appendix in the electronic supplementary
material. Overall, these analyses showed that
the scoring was affected by medication use.
Irrespective of treatment allocation, patients
receiving fewer concurrent dose administra-
tions and study drug administrations had the
greatest improvements in DTR-QOL and DTSQ
total scores.

Additional Endpoints

Overall, there were similar improvements in
HbAlc, fasting blood glucose, fasting glycoal-
bumin, and 1,5-AG from baseline in both
groups. At study end, the mean HbA1c decrease
was — 0.48% and — 0.49% for the trelagliptin
and daily DPP-4 inhibitor groups, respectively,
while the mean fasting blood glucose decrease
was — 7.2mg/dL and — 12.7 mg/dL. The mean
change from baseline to study end in fasting
glycoalbumin levels was — 1.49% in patients
receiving trelagliptin and — 1.5% in those
receiving daily DPP-4 inhibitors, and the mean
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Table 1 Demographics and baseline characteristics

Table 1 continued

Trelagliptin Daily DPP-4 Trelagliptin Daily DPP-4
100 mg inhibitors 100 mg inhibitors
(N = 110) (N = 108) (N = 110) (N = 108)
Age (years) DTR-QOL total score
Mean (SD) 615 (8.96) 58.4 (10.01) Mean (SD) 6848 (17.158)  68.86 (16.240)
Age categories (N, %) DTSQ total score®
< 65 years 63 (57.3) 80 (74.1) Mean (SD) 2231 (5.444)  21.56 (5.679)
> 65 years 47 (42.7) 28 (25.9) HbAlc (%)
Gender (N, %) Mean (SD) 7.40 (0.819) 7.34 (0.620)
Male 86 (78.2) 82 (75.9) Fasting blood glucose (mg/dL)b
2
BMI (kg/m”) Mean (SD) 1500 (27.85) 1513 (30.67)
Mean (SD) 24.72 (3.224) 25.53 (4.349) Fasting glycoalbumin (%)°
Smoking classification (N, %) Mean (SD) 19.88 (3.455) 1927 (2.936)
Never smoked 48 (43.6) 40 (37.0) 15-AG (ug/mL)b
Current smoker 24 (21.8) 28 (25.9) Mean (SD) 7.03 (4.796) 7.38 (4.756)
Ex-smoker 38 (345) 40 (37.0) 1,5-AG 1,5-anhydroglucitol, 8-OHAG urinary 8-hydroxy-
Drink alcohol almost every day? (N, %) 2'-deoxyguanosine, BMI body mass index, DM diabetes
mellitus, DPP-4 dipeptidyl peptidase 4, DTR-QOL Dia-
Yes 38 (345) 36 (333) betes Therapy-Related Quality Of Life, DTSQ Diabetes
Duration of DM (years) Treatment Satisfaction Questionnaire, HbAIc glycosylated
hemoglobin Alc, SD standard deviation
Mean (SD) 6:45 (4.972) 6.39 (5.286) * Trelagliptin N = 108; daily DPP-4 inhibitor N = 108
Duration of DM categories (N, %) b Trelagliptin N = 108; daily DPP-4 inhibitor N = 107
© Trelagliptin N = 99; daily DPP-4 inhibitor N = 10
<5 years 48 (43.6) 58 (53.7) relagliptin 99; daily inhibitor 3
2 5 to < 10 years 37 (33.6) 26 (24.1) change from baseline to study end in 1,5-AG
> 10 years 25 (22.7) 24 (22.2) was 2.74 ug/mL and 3.46 pg/mL in the tre-
Any medication for concurrent condition (N, %) lagliptin group and the daily DPP-4 inhibitor
group, respectively.
Yes 50 (45.5) 41 (38.0) Mean study drug adherence was similar
<2 times 46 (92.0) 39 (95.1) between groups, with 99.6% and 97.0% of
. patients in the trelagliptin and daily DPP-4
> 2 times 4 (8.0) 2 (4.9) inhibitor group adherent to their medication,
< 2 tablets 44 (88.0) 38 (92.7) respectively (Table S2; electronic supplementary
> 5 wbl p material). Although the adherence rate in both
= 2 tablets (12.0) 3(73) groups was high, there were some differences in
Number of doses of study drugs (IV, %) the range of adherence seen, suggesting that
Once a week 110 (100.0) 0 (0.0) pa.tlents in the daily DPP-4 1nh1b1.tor group
missed doses more frequently than in the tre-
Once daily 0 (0.0) 100 (92.6) lagliptin group (Table S2). The individual dos-
Twice daily 0 (0.0) 8 (7.4) ing time data are presented in Fig. S1 (electronic

supplementary material), where the Y axis
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Table 2 Changes in total score for each factor in the DTR-QOL questionnaire
Total score/factor Change from baseline to end of study  Between-group difference P value
LSM (SE) LSM (95% CI)
Trelagliptin Daily DPP-4
100 mg inhibitor
Total score 5.641 (1.859) 3.223 (1.871) 2418 (— 1,546, 6382)  0.2305
Factor 1: burden on social activities  6.385 (2.386) 4.447 (2.402) 1.938 (— 3.150, 7.027)  0.4536
and daily activities
Factor 2: anxiety and dissatisfaction ~ 4.670 (2.255) 0.510 (2.270) 4.160 (— 0.649, 8.968)  0.0896
with treatment
Factor 3: hypoglycemia 3.136 (2.760) 3.699 (2.778) — 0.563 (— 6.448, 5.323)  0.8506
Factor 4: satisfaction with treatment  7.198 (2.680) 4.502 (2.697) 2.696 (— 3.018, 8.410)  0.3533

CT confidence interval, DTR-QOL Diabetes Therapy-Related Quality Of Life, DPP-4 dipeptidyl peptidase 4, LSM least-

squares mean, SE standard error

indicates the difference from the appropriate
dosing time [i.e., 24 h after the previous dosing
time for once-daily DPP-4 inhibitor recipients
(Fig. Sla), and 168 h after the previous dosing
time for trelagliptin recipients (Fig. S1b)]. The
mean absolute difference from the appropriate
dosing time was 2.0 h in the once-daily DPP-4
inhibitor group and 5.6h in the trelagliptin
group (Table S3; electronic supplementary
material).

Safety and Tolerability

A similar proportion of patients in each group
experienced a treatment-emergent AE (TEAE;
Table 3). The majority of these were mild to
moderate in severity, with no severe events
reported. One patient in the daily DPP-4 inhi-
bitor group discontinued the study because of
an AE of urticaria. Three patients in the tre-
lagliptin group experienced a total of eight
drug-related TEAEs (palpitations, constipation,
nausea, thirst, musculoskeletal stiffness, dizzi-
ness, dyspnea, and rash). Three patients in the
DPP-4 inhibitor group experienced a drug-re-
lated TEAE (gastro-esophageal reflux disease or
malaise, or urticaria).

No deaths or serious drug-related TEAEs were
reported. The two non-drug-related SAEs
reported in the trelagliptin group were vertigo

and diverticulitis, occurring in one patient each
(Table 3). Both SAEs resolved with appropriate
drug therapy.

Regarding AEs by SOC, the most common
(occurring in > 3% of any group) were infec-
tions and infestations (trelagliptin vs. daily
DPP-4 inhibitors: 8.2% vs. 4.6%), gastrointesti-
nal disorders (3.6% vs. 5.6%), and muscu-
loskeletal and connective tissue disorders (3.6%
vs. 2.8%). The only individual TEAE that
occurred in more than 3% of patients in either
group was viral upper respiratory tract infection
(3.6% vs. 1.9%).

DISCUSSION

The results of this study showed that tre-
lagliptin was as effective as daily DPP-4 inhibi-
tors at improving QOL and treatment
satisfaction in treatment-naive patients with
T2DM. Numerically greater improvements with
trelagliptin versus daily DPP-4 inhibitors were
observed in the LSM change from baseline to
week 12 (end of study) in the DTR-QOL total
score, and in the individual factor (with the
exception of hypoglycemia) and stratified scores
for the DTR-QOL. However, no statistically sig-
nificant differences were observed between the
two treatment groups for any comparison of
LSM changes from baseline to week 12.
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Fig. 1 Change from baseline at each assessment point in a DTR-QOL and b DTSQ. DTR-QOL Diabetes Therapy-Related
Quality Of Life, DTSQ Diabetes Treatment Satisfaction Questionnaire

Improvements in DTSQ total score were also
numerically greater in the trelagliptin group
than the daily DPP-4 inhibitor group at each
assessment point and at the end of the study;
however, again, no statistical differences in
DTSQ total score were observed between the
two groups in the LSM change from baseline to
week 12.

A study in 49 Japanese patients with T2DM
who had received daily DPP-4 inhibitors for
3 months and were then continued on daily
treatment or switched to trelagliptin for
12 weeks found that the change in DTR-QOL

total score significantly improved with tre-
lagliptin versus daily DPP-4 inhibitor treatment,
and the subscale analysis also showed signifi-
cantly greater changes with trelagliptin versus
daily DPP-4 inhibitor treatment in domain 1
(burden of social activities/personal activities)
and domain 2 (anxiety and dissatisfaction with
treatment) [23]. Similar to the present study,
there was no significant difference in the
change in DTSQ total score between groups
[23]. A potential reason why the results of this
study contrasted with the aforementioned
study in terms of the DTR-QOL result is that the
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Table 3 Overview of treatment-emergent adverse events

Number of patients (%)

Trelagliptin Daily DPP-4
100 mg inhibitors
(N = 110) (N = 108)
TEAEs 19 (17.3) 20 (18.5)
Mild 16 (14.5) 17 (15.7)
Moderate 3 (27) 3 (2.8)
Severe 0 (0.0) 0 (0.0)
Leading to 0 (0.0) 1(0.9)
discontinuation
Drug-related TEAEs 3 (2.7) 3 (2.8)
Non-drug-related 16 (14.5) 17 (15.7)
TEAEs
Serious TEAEs 2 (1.8) 0 (0.0)
Related 0 (0.0) 0 (0.0)
Not related 2 (1.8) 0 (0.0)
Leading to 0 (0.0) 0 (0.0)
discontinuation
Deaths 0 (0.0) 0 (0.0)

DPP-4 dipeptidyl peptidase 4, TEAE treatment-emergent

adverse event

patients in the present study were treatment
naive, and thus had no previous regimen for
comparison, while the patients in the afore-
mentioned study had been taking daily DPP-4
inhibitors for 3 months, which allowed them to
tully experience both the daily and weekly reg-
imens. Another study of 80 Japanese patients
with T2DM found that a switch from daily to
weekly DPP-4 inhibitors had no impact on
DTSQ total score. However, a significant change
in DTSQ total score from baseline was reported
in patients who were treatment naive [24]. The
results of the aforementioned studies suggest
that treatment with daily DPP-4 inhibitors
increased treatment satisfaction from baseline
and reduced the potential difference in satis-
faction between daily and once-weekly DPP-4
inhibitors.

Evidence suggests that despite less frequent
dosing, trelagliptin has comparable efficacy to

daily DPP-4 inhibitors with respect to reducing
HbA1lc levels and other markers of glycemic
control. Trelagliptin was found to be non-infe-
rior to the once-daily DPP-4 inhibitor alogliptin
in a phase III, randomized, double-blind study
of 243 Japanese patients with T2DM [15], with
both trelagliptin and alogliptin recipients
demonstrating significant reductions in HbAlc
versus placebo at the end of treatment. A study
of 14 Japanese patients with T2DM who had
stable glycemic control on sitagliptin and were
switched to trelagliptin showed that blood glu-
cose levels were either maintained or decreased
after the switch to trelagliptin [25], suggesting
that patients switched to trelagliptin do not
experience deterioration in glycemic control.
The results of these and other studies [23, 24]
support the results of the present study, which
showed that trelagliptin was as effective at
improving parameters of glycemic control as
daily DPP-4 inhibitor treatment.

Treatment adherence was high in this study,
which may be a consequence of the enrolled
patients being treatment naive, and thus
potentially more likely to be adherent to a new
regimen in a clinical trial setting than what
would occur in the real world. Of note, while
the overall adherence rates between groups was
similar, there was a lower ‘quality’ of adherence
in the daily DPP-4 inhibitor group than in the
trelagliptin group, with more missed doses in
the daily DPP-4 inhibitor group than the weekly
trelagliptin group, and a higher degree of vari-
ation in appropriate dosing time with daily
DPP-4 inhibitors than with trelagliptin, con-
sidering the different dosing intervals [differ-
ence from the appropriate dosing time (SD): 2.0
(9.1) from 24 h vs. 5.6 (16.2) from 168 h]. This
variation is notable because differences in dose
timing can lead to adverse outcomes, such as an
increased risk of hypo- or hyperglycemia in
patients with diabetes who require medication
for glycemic control. So, while adherence was
very good overall in both treatment groups,
when dose timing was taken into account,
adherence in the trelagliptin group was closer to
the ideal administration situation than adher-
ence in the daily DPP-4 inhibitor group. This
may be due to the instructions provided in the
drug package inserts in which the dosing is
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described as ‘one time each day’, e.g. for alo-
gliptin, whereas trelagliptin dosing is described
as ‘once a week on the same day of the week’.
Further details about the ideal dosing may be
warranted in the drug package inserts.

Overall, these results suggest that a reduction
in the frequency of dosing improves adherence.
Other studies of patients with T2DM have
shown that a reduction in dosing frequency
increased adherence [9, 10], and surveys of
patients with T2DM reported that reduction in
dosing frequency was an important factor for
patients, with some patients expressing a pref-
erence for once-weekly dosing over once-daily
dosing [26]. In the present study, there was an
improvement in DTR-QOL scores in patients
receiving fewer concurrent dose administra-
tions and study drug administrations, suggest-
ing QOL was improved by once-weekly dosing
in these patients, although due to the low
number of patients included in the medication
use analyses, these results should be interpreted
with caution. However, taken together with the
results of previous studies, these results suggest
that the use of trelagliptin is likely to improve
adherence in the long term, and may be a useful
treatment option for patients who are not
compliant with daily therapy.

Safety was similar between groups in the
present study, with no new safety signals iden-
tified. Trelagliptin has a similar safety profile to
daily DPP-4 inhibitors, as supported by other
studies [15, 25].

This study has some limitations, including
that the patients were treatment naive before
the start of the study, and that the study was
conducted in a clinical trial setting, which may
have resulted in patients being more adherent
than what would have occurred in a real-world
setting, leading to improvements in QOL and
satisfaction for both treatments.

Given the similar efficacy and favorable
safety and tolerability profile between once-
weekly trelagliptin 100 mg and daily DPP-4
inhibitor treatment in this study, the choice
between the two drugs for treatment-naive
patients will depend on patient preference and
lifestyle, as well as the treatment policy of
physicians (which is likely to account for factors
such as baseline glycemic control, diabetes

duration, comorbidities and cardiovascular risk
factors, and likelihood of adherence). The
comprehension and co-operation of the patient
are indispensable for the management and
treatment of disease, particularly in diseases
that are related to lifestyle. It is equally impor-
tant to ensure that patients are receiving accu-
rate and comprehensive information from their
physicians so that patients together with their
physicians are able to make informed and
appropriate treatment choices. Moreover, clini-
cal inertia, defined as the failure of healthcare
providers to initiate or intensify therapy when
indicated, is gaining prominent attention in
diabetes therapy [27]. A treating physician
could consider changing the treatment method
in order to avoid clinical inertia upon recog-
nizing a loss of adherence and/or treatment
discontinuation in patients. For example, DPP-4
inhibitor treatment could be switched from
daily to once weekly or vice versa.

CONCLUSIONS

Over 12 weeks of treatment, treatment-naive
patients with T2DM receiving once-weekly tre-
lagliptin 100 mg had a numerically greater, but
not statistically greater improvement in QOL
and treatment satisfaction compared with those
receiving daily DPP-4 inhibitor treatment.
Treatment efficacy in terms of glycemic control
was similar with trelagliptin versus daily DPP-4
inhibitors, as was safety. In the absence of dif-
ferences in efficacy and safety, the decision to
administer once-weekly or daily DPP-4 inhibitor
treatment is likely to depend on patient prefer-
ences and the treatment policy of physicians.
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