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ORIGINAL ARTICLE

Treatment preference for weekly versus daily DPP-4 inhibitors in patients with
type 2 diabetes mellitus: outcomes from the TRINITY trial

Shu Meguroa, Shingo Matsuib and Hiroshi Itoha

aDepartment of Nephrology, Endocrinology and Metabolism, Keio University School of Medicine, Tokyo, Japan; bJapan Medical Affairs,
Takeda Pharmaceutical Company Limited, Tokyo, Japan

ABSTRACT
Objective: To examine patient preference for treatment with the oral once-weekly dipeptidyl peptid-
ase-4 inhibitor (DPP-4i), trelagliptin, and oral once-daily DPP-4i, alogliptin, administered for 8weeks
each in patients with type 2 diabetes mellitus prescribed a daily DPP-4i.
Methods: In this randomized, open-label, two-way crossover study, patients received trelagliptin fol-
lowed by alogliptin (T-A group) or alogliptin followed by trelagliptin (A-T group), for 8weeks each
(NCT03231709, JapicCTI-173662). Treatment preference was assessed using a standardized question-
naire in the overall population and by baseline characteristics. Other outcomes included patient satis-
faction with diabetes treatment (assessed using the Diabetes Treatment Satisfaction Questionnaire
[DTSQ]), hemoglobin A1c (HbA1c) levels after 8weeks of treatment with each agent, and safety.
Results: Sixty patients from two clinical sites were randomized 1:1 to T-A and A-T groups (each
n¼ 30); baseline characteristics were similar between groups. After 16weeks of treatment, 51.7% of
patients preferred treatment with alogliptin compared with 30.0% selecting trelagliptin (p¼ .014); pref-
erence for alogliptin was consistently greater than for trelagliptin in the secondary analyses by base-
line characteristics. DTSQ score and HbA1c levels were similar between treatments after 8weeks of
therapy. Both treatments demonstrated favorable safety and tolerability profiles.
Conclusions: Patients expressed a significantly greater treatment preference for once-daily alogliptin
than once-weekly trelagliptin, although patient satisfaction and HbA1c levels were similar across treat-
ments. The decision to administer a once-weekly or once-daily DPP-4i is likely to depend on patient
preference, patient-physician discussions, and treatment practices of the prescribing physician.
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Introduction

The primary goal of diabetes treatment is to achieve optimal
metabolic control1. Suboptimal adherence to antidiabetic
treatment can disrupt glucose metabolism2, thereby increas-
ing the risk of diabetes-related complications. Maintaining
good adherence to antidiabetic medications is, therefore, an
important factor in achieving glycemic control2,3.

High frequency of doses, as often as 3-times per day, in
the treatment of type 2 diabetes mellitus is associated with
poorer compliance to oral antidiabetics when compared with
once-daily dosing4. The effects of multiple dosing may be
exacerbated by the burden of polypharmacy, common
among diabetic patients, which can impact patient quality-of-
life and further contribute to poor adherence5. The results of
a study in patients with osteoporosis reported that switching
from once-daily bisphosphonates to weekly dosing improved
treatment adherence compared with patients who were
newly-prescribed a once-weekly regimen6. This raises the pos-
sibility that a similar reduction in frequency of dosing may
improve medication adherence among patients with diabetes.

Trelagliptin is the first once-weekly oral dipeptidyl peptid-
ase-4 (DPP-4) inhibitor, which controls glucose levels by
inhibiting DPP-47,8. DPP-4 breaks down glucagon-like pep-
tide-1 (GLP-1) and glucose-dependent insulinotropic poly-
peptide (GIP), both of which have important roles in glucose
homeostasis9. The inhibition of DPP-4 prolongs the activity
of endogenous GLP-1 and GIP, thereby improving glycemic
control10. Phase 3 findings in patients with type 2 diabetes
mellitus demonstrated that less frequent dosing with trela-
gliptin was non-inferior in reducing hemoglobin A1c (HbA1c)
to the once-daily DPP-4 inhibitor, alogliptin, and had a com-
parable efficacy and safety profile11. These results were fur-
ther supported by a long-term phase 3 study of trelagliptin,
as monotherapy or in combination with an existing oral anti-
diabetic drug, which demonstrated favorable safety and effi-
cacy over 52weeks12.

Several published studies have examined patient preferen-
ces to weekly DPP-4 inhibitors compared with daily DPP-4
inhibitors. For example, the results of the questionnaire-
based study by Suzuki et al.13 reported that 55.3% of 170
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patients who took daily DPP-4 inhibitors would be willing to
change to a weekly DPP-4 inhibitor. The results of a ques-
tionnaire-based study by Higami and Higami14 reported that
61% of 346 patients with T2DM preferred weekly medication.
The results of a study by Uchida15 reported that 95% of 38
patients showed a preference for once-weekly DPP-4 inhibi-
tors following treatment with once-weekly DPP-4 inhibitors
for 3–4months. Nakamura and Tsukamoto16 reported that
75.6% of 45 patients preferred treatment with weekly DPP-4
inhibitors 2 months after receiving once-weekly DPP-4 inhibi-
tor trelagliptin. All the above reports suggest that patients
have a high interest in once-weekly DPP-4 inhibitors before
taking the medication and a high preference after the pre-
scription of such. However, these studies cannot rule out the
possible influence of the proximate medication or accus-
tomed drug-taking behavior on preference for the subse-
quent treatment. This phase 4 study, treatment preference
for weekly DPP-4 inhibitors vs daily DPP-4 inhibitors in
patients with type 2 diabetes mellitus (TRINITY), aimed to
assess whether patients with type 2 diabetes mellitus prefer
a once-weekly or once-daily DPP-4 inhibitor, by administer-
ing once-daily doses of alogliptin for 8 weeks followed by
once-weekly doses of trelagliptin for 8 weeks, or vice versa,
for a total duration of 16weeks.

Methods

Study design

This was a randomized, open-label, two-way crossover study
that was designed to assess patient preference for treatment
with the once-weekly DPP-4 inhibitor, trelagliptin, or the
once-daily DPP-4 inhibitor, alogliptin, in patients with type 2
diabetes mellitus who were already receiving a once-daily
DPP-4 inhibitor for at least 8weeks prior to the start of the
study. The study was conducted at two clinical trial hospitals,
ToCROM (Tokyo, Japan) and OCROM (Osaka, Japan).

After providing informed consent (week 0), eligible
patients were randomized to receive either trelagliptin
100mg once-weekly for 8weeks followed by alogliptin
25mg once a day for 8weeks (T-A group), or alogliptin fol-
lowed by trelagliptin (A-T group; same dosing schedules in
reverse). The total duration of the study was 16weeks, with
three scheduled visits: at the start of study drug administra-
tion (visit 1: week 0); at the switch of study drug (visit 2:
week 8); and at the end of the study (visit 3: week 16).
Addition of drugs or changes in the dose/regimen of drugs
used to treat type 2 diabetes mellitus or concurrent medical
conditions, such as hypertension, were not permitted. The
study is registered at ClinicalTrials.gov (NCT03231709) and
JAPIC (JapicCTI-173662).

Study population

The study recruited adult patients aged �20 years with a
diagnosis of type 2 diabetes mellitus. All patients were
required to have an HbA1c value (National Glycohemoglobin
Standardization Program [NGSP] value) of <10% within

8weeks prior to the start of the study and an answer to the
Diabetes Treatment Satisfaction Questionnaire (DTSQ)17 at
the first study visit (week 0). Patients must have been treated
with any of the following once-daily DPP-4 inhibitors for at
least 8weeks prior to the first visit: sitagliptin 50mg, aloglip-
tin 25mg, linagliptin 5mg, teneligliptin 20mg, or saxagliptin
5mg. They also had to be able to change treatment from
their once-daily DPP-4 inhibitor to once-weekly trelagliptin
100mg or once-daily alogliptin 25mg. The main exclusion
criteria were: a history of taking the once-weekly DPP-4
inhibitor(s), trelagliptin or omarigliptin; treatment with drugs
(other than those for daily oral dosing) used to manage a
chronic complication; treatment with the twice-daily DPP-4
inhibitors, vildagliptin or anagliptin, or treatment with an
antidiabetic fixed-dose combination pill containing a DPP-4
inhibitor; moderate or severe renal impairment; severe keto-
sis, diabetic coma or precoma, type 1 diabetes mellitus,
severe infection, or serious trauma (before or after surgery)
that warranted insulin therapy for glycemic control; a history
of hypersensitivity or allergy to DPP-4 inhibitors; serious
heart disease, cerebrovascular disorder, or other serious dis-
ease; malignancy; or unstable proliferative diabetic
retinopathy.

Assessments

Patient preference was assessed at week 16 using a standar-
dized, self-administered, single-item questionnaire for treat-
ment preference, delivered in Japanese. Treatment
satisfaction was evaluated at each visit using the Japanese
translation of the 8-item DTSQ17. Glycemic control was moni-
tored by measuring HbA1c at each visit. Safety was assessed
throughout the study by recording adverse events (AEs). AEs
were coded using the Medical Dictionary for Regulatory
Activities (MedDRA) version 20.0.

Study endpoints

The primary endpoint of the study was to assess treatment
preference (treatment selection rate) at week 16 based on a
patient’s answer to the single question in the standardized
patient preference questionnaire: “Regarding drug therapy at
the end of this study, which treatment would you select
from the following choices (from 1 to 4): 1. Either a once-
weekly DPP-4 inhibitor or a daily DPP-4 inhibitor; 2. A once-
weekly DPP-4 inhibitor; 3. A daily DPP-4 inhibitor; 4. Neither
a once-weekly DPP-4 inhibitor nor a daily DPP-4 inhibitor”.

Assessment of treatment preference at week 16 by patient
demographics and other baseline characteristics was a sec-
ondary endpoint. Additional endpoints were change from
baseline in DTSQ total score and HbA1c levels at 8weeks of
treatment, treatment compliance, and safety.

Treatment compliance

Treatment compliance by the patient was evaluated by the
investigator at each visit based on the following four catego-
ries: took the drug the majority of the time (compliance rate
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�90%); usually took the drug (compliance rate 70–89%);
took the drug more than half of the time of dosing (compli-
ance rate 50–69%); took the drug less than half of the time
of dosing (compliance rate <50%).

Statistical analysis

Planned enrolment for the study was 60 patients (30 patients in
each group). Based on the results of the questionnaire for the
treatment selection rate after receiving a once-weekly DPP-4
inhibitor16, treatment selection rates for once-weekly and daily
dosing were assumed to be 60% and 20%, respectively, with
20% of patients having no preference. A total of 54 patients
were deemed necessary to ensure 90% power in the binomial
test with a two-sided significance level at 5%. Assuming a dis-
continuation rate of 10%, the required number of randomized
patients was set at 30 patients per treatment group. With the
estimated rate of discontinuation at 10%, the number of
randomized patients was set to be 30 patients per group. Two
primary analysis sets, the “full analysis set” (FAS) and the “safety
analysis set” (SAS) were used in this study. The two primary
analysis sets were defined as all enrolled patients who received
either study drug at least once during the study after random-
ization. In addition, patient preference was assessed in patients
who received at least one dose of both study drugs.

Treatment preference rates were calculated based on
responses to the standardized patient preference question-
naire at the end of treatment (week 16), in each group and
both groups combined. Treatment selection rates for the
once-weekly or once-daily DPP-4 inhibitor were compared by
applying the Mainland–Gart test. For the secondary analysis,
treatment preference rates were stratified by baseline factor
and were calculated based on responses to the standardized
patient preference questionnaire at the end of treatment
(week 16), in each group and both groups combined.

DTSQ total score, HbA1c levels, and AEs are reported
using summary statistics. DTSQ total score for treatment sat-
isfaction was calculated by summing the points for questions
1, 4, 5, 6, 7, and 8. AEs are reported according to the treat-
ment received at the time of the event.

Statement of ethics

The study protocol was designed in accordance with the prin-
ciples of the revised Declaration of Helsinki, Ethical Guideline
for Clinical Research (Japanese Ministry of Education, Culture,
Sports, Science and Technology and Ministry of Health, Labour
and Welfare, December 22, 2014), International Conference on
Harmonization Guideline for Good Clinical Practice, and applic-
able regional requirements. The protocol, informed consent,
and other information requiring prior approval were reviewed
and approved by the internal review board at the study sites.
The institutional review board was Medical Corporation
Heishinkai OPHAC Hospital. The approval number was 470 CLI.
All patients provided written informed consent to participate
in the trial. All authors had full access to the data and take
responsibility for its integrity and analysis.

Results

Patient disposition

In total, 60 patients were screened for eligibility and signed
the informed consent form. All 60 patients deemed eligible
for inclusion in the study were randomized 1:1 to either the
T-A group (n¼ 30) or the A-T group (n¼ 30). Patient dispos-
ition is presented in Figure 1. Two patients in the A-T group
discontinued: one due to a pre-treatment event/AE during
the trelagliptin period and one due to other reasons during
the alogliptin period.

Randomized (N = 60)

A-T (n = 30)T-A (n = 30)

Completed trelaglip�n 
treatment for 8 weeks (n = 30)

Completed aloglip�n 
treatment for 8 weeks (n = 29)

Completed aloglip�n 
treatment for 8 weeks (n = 30)

Completed trelaglip�n 
treatment for 8 weeks (n = 28)

Completed therapy (n = 30) Completed therapy (n = 28)

Full analysis set (n = 30)
Safety analysis set (n = 30)

Full analysis set (n = 30)
Safety analysis set (n = 30)

Discon�nued 
treatment due to 

PTE/AE 
(n = 1)

Discon�nued 
treatment due to 

‘other reasons’
(n = 1)

Figure 1. Patient disposition. Abbreviations. A, Alogliptin; AE, Adverse event; PTE, Pre-treatment event; T, Trelagliptin.
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Patient characteristics

Patient demographics and baseline characteristics are sum-
marized in Table 1. Baseline characteristics were similar in
the two treatment groups. Most patients were male (n¼ 54
[90.0%]), with a mean age of 60.1 years (standard deviation
[SD]¼ 8.73 years). Fifty-five patients (91.7%) had type 2 dia-
betes mellitus for �3 years, and baseline DTSQ total scores
and HbA1c levels were comparable between the two groups.

Treatment preference

Patient preference for treatment (treatment selection rate) at
study end, as assessed via the standardized interview ques-
tion, in the FAS (n¼ 60) and among patients who received at

least one dose of both study drugs (n¼ 59), is shown in
Table 2. At 16weeks, patients in the FAS who expressed
some preference for trelagliptin or alogliptin expressed a sig-
nificantly greater treatment preference for alogliptin than tre-
lagliptin (51.7% vs 30.0%, respectively; p¼ .0141, both
groups combined; Table 2). Patients who received at least
one dose of both study drugs with some preference for trela-
gliptin or alogliptin also expressed a significantly greater
treatment preference for alogliptin compared with trelaglip-
tin (50.8% vs 30.5%, respectively; p¼ .0231, both groups
combined; Table 2). Of note, preference for alogliptin was
stronger in patients who were first exposed to trelagliptin
and then alogliptin (T-A group; 60% of patients preferred
alogliptin, 26.7% of patients preferred trelagliptin, and 13.3%

Table 1. Demographic and baseline characteristics (FAS).

Treatment

T-A
(n¼ 30)

A-T
(n¼ 30)

Total
(n¼ 60)

Age, years
Mean (SD) 60.6 (8.86) 59.7 (8.73) 60.1 (8.73)

Age category, n (%)
<65 years 18 (60.0) 20 (66.7) 38 (63.3)

Gender, n (%)
Male 26 (86.7) 28 (93.3) 54 (90.0)

BMI, kg/m2

Mean (SD) 24.61 (3.22) 24.19 (3.31) 24.40 (3.24)
Smoker, n (%)
No 27 (90.0) 23 (76.7) 50 (83.3)

Duration of diabetes mellitus, n (%)
�3 years 26 (86.7) 29 (96.7) 55 (91.7)
<3 years 4 (13.3) 1 (3.3) 5 (8.3)

HbA1c (NGSP), %
Mean (SD) 7.34 (0.63) 7.41 (0.84) 7.38 (0.74)

DTSQ total score (excluding Q2 and Q3)
Mean (SD) 23.7 (5.86) 23.0 (5.48) 23.3 (5.64)

Compliance with DPP-4 inhibitors during 4-week period before start of treatment, n (%)
�90% 30 (100.0) 30 (100.0) 30 (100.0)

Number of oral drugs/day at start of treatment, excluding study drug, n (%)
1–2 tablets 12 (40.0) 9 (30.0) 21 (35.0)
3–5 tablets 13 (43.3) 11 (36.7) 24 (40.0)
�6 tablets 5 (16.7) 10 (33.3) 15 (25.0)

Presence of metabolic syndrome, n (%)
Yes 11 (36.7) 11 (36.7) 22 (36.7)
No 19 (63.3) 19 (63.3) 38 (63.3)

Abbreviations. A, Alogliptin; BMI, Body mass index; DPP-4, Dipeptidyl peptidase-4; DTSQ, Diabetes Treatment Satisfaction
Questionnaire; FAS, Full analysis set; HbA1c, Hemoglobin A1c; NGSP, National Glycohemoglobin Standardization Program; Q,
Question; SD, Standard deviation; T, Trelagliptin.

Table 2. Treatment preference at week 16 in the FAS and among patients who received both trelagliptin and alogliptin at least once.

Patient-expressed treatment preference Number of patients (%) Mainland–Gart testa

T-A A-T Total

FAS
n 30 30 60
Either T or A 4 (13.3) 7 (23.3) 11 (18.3)
Trelagliptin 8 (26.7) 10 (33.3) 18 (30.0) p¼ .0141
Alogliptin 18 (60.0) 13 (43.3) 31 (51.7)
Neither T nor A 0 (0.0) 0 (0.0) 0 (0.0)

Patients who received both treatments at least once
n 30 29 59
Either T or A 4 (13.3) 7 (24.1) 11 (18.6)
Trelagliptin 8 (26.7) 10 (34.5) 18 (30.5) p¼ .0231
Alogliptin 18 (60.0) 12 (41.4) 30 (50.8)
Neither T nor A 0 (0.0) 0 (0.0) 0 (0.0)

aOnly calculated for patients who chose trelagliptin or alogliptin.
Abbreviations. A, Alogliptin; FAS, Full analysis set; T, Trelagliptin.
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of patients stated no preference) than in patients who were
first exposed to alogliptin and then trelagliptin (A-T group;
43.3%, and 33.3% of patients preferred alogliptin, and trela-
gliptin, respectively; 23.3% of patients stated no preference;
Table 2).

In the secondary analysis, treatment preference by demo-
graphic and baseline characteristics showed a greater prefer-
ence for alogliptin than trelagliptin at 16weeks except in

sub-groups that included one patient, in patients who occa-
sionally consumed alcohol, and smoked. In two sub-groups
an equal number of patients preferred alogliptin, and trela-
gliptin (weight 50–< 60 kg; no consumption of alcohol)
(both groups combined; Table 3).

Treatment satisfaction

Patient satisfaction with diabetes treatment, as assessed via
the DTSQ after 8weeks of therapy with each agent, is shown
in Table 4. There were similar but small improvements in
DTSQ total score from baseline in both treatment groups;
Table 4.

HbA1c score

HbA1c values after 8 weeks’ therapy with each agent, aggre-
gated across the whole study group and without regard for

Table 3. Treatment preference at week 16 by demographic and baseline characteristics (FAS).

Number of patients (%) (n¼ 60)

Sub-group, n Either T or A Trelagliptin Alogliptin Neither T nor A

Age, years, n (%)
Min–<65 38 9 (23.7) 13 (34.2) 16 (42.1) 0 (0.0)
65–<75 22 2 (9.1) 5 (22.7) 15 (68.2) 0 (0.0)
75–�Max 0 0 — 0 — 0 — 0 —

Gender, n (%)
Male 54 11 (20.4) 16 (29.6) 27 (50.0) 0 (0.0)
Female 6 0 (0.0) 2 (33.3) 4 (66.7) 0 (0.0)

BMI, kg/m2, n (%)
Min–<18.5 1 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0)
18.5–<25.0 36 9 (25.0) 9 (25.0) 18 (50.0) 0 (0.0)
25.0–�Max 23 2 (8.7) 8 (34.8) 13 (56.5) 0 (0.0)

Duration of diabetes mellitus, n (%)
�3 years 55 10 (18.2) 17 (30.9) 28 (50.9) 0 (0.0)
<3 years 5 1 (20.0) 1 (20.0) 3 (60.0) 0 (0.0)

Work status, n (%)
Working 47 9 (19.1) 16 (34.0) 22 (46.8) 0 (0.0)
Unemployed 13 2 (15.4) 2 (15.4) 9 (69.2) 0 (0.0)

Alcohol intake history, n (%)
Regular drinker 35 5 (14.3) 7 (20.0) 23 (65.7) 0 (0.0)
Occasional drinker 5 2 (40.0) 3 (60.0) 0 (0.0) 0 (0.0)
Non-drinker 20 4 (20.0) 8 (40.0) 8 (40.0) 0 (0.0)

Smoker, n (%)
Yes 10 4 (40.0) 4 (40.0) 2 (20.0) 0 (0.0)
No 50 7 (14.0) 14 (28.0) 29 (58.0) 0 (0.0)

Experience of educational hospitalization on diabetes,a n (%)
Yes 5 3 (60.0) 0 (0.0) 2 (40.0) 0 (0.0)
No 55 8 (14.5) 18 (32.7) 29 (52.7) 0 (0.0)

Living status, n (%)
Live alone 8 1 (12.5) 3 (37.5) 4 (50.0) 0 (0.0)
Live with someone else 52 10 (19.2) 15 (28.8) 27 (51.9) 0 (0.0)

Compliance with DPP-4 inhibitors during 4-week period before start of treatment, n (%)
�90% 60 11 (18.3) 18 (30.0) 31 (51.7) 0 (0.0)

Number of oral drugs/day at start of treatment,b n (%)
1–2 tablet(s) 21 1 (4.8) 7 (33.3) 13 (61.9) 0 (0.0)
3–5 tablets 24 5 (20.8) 8 (33.3) 11 (45.8) 0 (0.0)
�6 tablets 15 5 (33.3) 3 (20.0) 7 (46.7) 0 (0.0)

Presence of metabolic syndrome, n (%)
Yes 22 4 (18.2) 4 (18.2) 14 (63.6) 0 (0.0)
No 38 7 (18.4) 14 (36.8) 17 (44.7) 0 (0.0)

HbA1c (NGSP), n (%)
<7.0% 18 1 (5.6) 6 (33.3) 11 (61.1) 0 (0.0)
7.0–<8.0% 29 7 (24.1) 8 (27.6) 14 (48.3) 0 (0.0)
�8.0% 13 3 (23.1) 4 (30.8) 6 (46.2) 0 (0.0)

aSome patients had taken part in an educational hospitalization program to educate them on interventions such as insulin injections and diet therapy.
bExcluding study drugs.
Abbreviations. A, Alogliptin; BMI, Body mass index; DPP-4, Dipeptidyl peptidase-4; FAS, Full analysis set; HbA1c, Hemoglobin A1c; NGSP, National
Glycohemoglobin Standardization Program; T, Trelagliptin.

Table 4. DTSQ total score and HbA1c at 8 weeks after the start of administra-
tion of each study drug.

Baseline 8 weeks after start of administration

Total (n¼ 60) Trelagliptin (n¼ 59) Alogliptin (n¼ 59)

DTSQ total score
Mean (SD) 23.3 (5.64) 25.2 (6.10) 25.1 (6.30)

HbA1c, %
Mean (SD) 7.38 (0.739) 7.47 (0.773) 7.45 (0.814)

Abbreviations. DTSQ, Diabetes Treatment Satisfaction Questionnaire; HbA1c,
Hemoglobin A1c; SD, Standard deviation.
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the order in which the treatments were received, are shown
in Table 4. HbA1c values after 8weeks of treatment with
either agent were comparable and remained similar to base-
line values.

Treatment compliance

A total of 57 patients (96.6%) receiving trelagliptin and 58
patients (96.7%) receiving alogliptin demonstrated �90%
treatment compliance. Two patients (3.4%) receiving trela-
gliptin and one patient (1.7%) receiving alogliptin demon-
strated 70–89% compliance with treatment.

Safety

In total, eight patients (13.6%) receiving trelagliptin and four
patients (6.7%) receiving alogliptin experienced a treatment-
emergent AE (TEAE) during treatment (Table 5). Most TEAEs
were mild in intensity, with no severe events reported; one
patient for each treatment experienced an AE of moderate
severity. Infections and infestations were the most common
TEAE by system organ class, experienced by six patients
(10.2%) receiving trelagliptin, which were mild in intensity,
and three patients (5.0%) receiving alogliptin, which were
mild-to-moderate in intensity. Two patients (3.4%) receiving
trelagliptin and one patient (1.7%) receiving alogliptin experi-
enced a viral upper respiratory tract infection, both mild
in intensity.

One patient (1.7%) receiving trelagliptin experienced two
serious AEs that led to trelagliptin discontinuation, with
examination revealing colon cancer as the reason for both
events. There were no drug-related TEAEs, and no deaths
were reported during the study.

Discussion

The increasing prevalence of diabetes in the global and
Japanese populations18,19 coupled with the availability of
numerous treatment options, necessitate identification of
patient treatment preferences, as this plays a major part in
adherence to therapy and subsequent efficacy. In this study,
we showed that patients, independent of their baseline char-
acteristics or demographics, expressed a significantly greater
treatment preference for once-daily alogliptin than once-

weekly trelagliptin. Patients had similar improvements from
baseline in DTSQ total score and stable HbA1c levels after
8weeks of either treatment. Both treatments had favorable
safety and tolerability profiles, with no new safety sig-
nals identified.

Barriers to treatment adherence in patients with type 2
diabetes mellitus may include patient factors, regimen com-
plexity or dosing frequency, and factors such as inadequate
follow-up or support20,21. In contrast to the results of our
current study, recent questionnaire-based studies have
reported patient preference for weekly rather than daily DPP-
4 inhibitors14,15. The results of one such study reported that
55.3% of 170 patients taking daily DPP-4 inhibitors would
prefer to change to a weekly DPP-4 inhibitor13. Similarly,
Nakamura and Tsukamoto16 reported that 75.6% of 45
patients selected weekly DPP-4 inhibitors as their preferred
treatment 2months after receiving once-weekly DPP-4 inhibi-
tor trelagliptin. While these studies suggest patient prefer-
ence for once-weekly DPP-4 inhibitors, they cannot rule out
the possible influence exerted by other prescribed medica-
tions and individual habitual drug-taking behavior for any
subsequent treatment. Research for other chronic conditions
has also shown that weekly treatment is preferred to daily
treatment, contrary to the findings reported in this study. For
example, in a randomized, open-label, multi-center crossover
study of 406 post-menopausal women with osteoporosis,
84% expressed a preference for once-weekly vs once-
daily dosing22.

The outcomes of this study suggest that patients did not
feel inconvenienced by taking a once-daily DPP-4 inhibitor in
addition to their existing medications. However, it should be
noted that patients enrolled in this study were already
receiving a once-daily DPP-4 inhibitor, and all of them
showed relatively stable glycemic control as a requirement
of the eligibility criteria. This could mean that these patients
were already using once-daily DPP-4 inhibitors routinely and
effectively, which may have influenced patient preference for
treatment, resulting in biased preference for continued use
of once-daily alogliptin. Another possible reason that
patients preferred once-daily alogliptin to once-weekly trela-
gliptin could be the higher incidence of AEs in patients
receiving weekly trelagliptin (13.6%) vs those receiving
weekly alogliptin (6.7%) in this study. However, as overall
incidence was low overall for both groups, and most events
were mild in intensity, it is unlikely that this would have had

Table 5. Overview of treatment-emergent adverse events (SAS).

Patients, n (%) Trelagliptin 100mg (n¼ 59)a Alogliptin 25mg (n¼ 60)

Any TEAE 8 (13.6) 4 (6.7)
Mild 8 (13.6) 3 (5.0)
Moderate 1 (1.7) 1 (1.7)
Severe 0 (0.0) 0 (0.0)
Leading to discontinuation 1 (1.7) 0 (0.0)

Drug-related TEAEs 0 (0.0) 0 (0.0)
SAE 1 (1.7) 0 (0.0)
Drug-related SAEs 0 (0.0) 0 (0.0)
SAE leading to discontinuation 1 (1.7) 0 (0.0)

Deaths 0 (0.0) 0 (0.0)
aThe total number of patients who received trelagliptin was short in the SAS due to one patient discontinuing dosing before
treatment period 2 with trelagliptin.
Abbreviations. SAE, Serious adverse event; SAS, Safety analysis set; TEAE, Treatment-emergent adverse event.
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a strong influence on drug preference in this instance.
Nonetheless, it would be interesting to understand how
these factors may have influenced the results. Unfortunately,
our analysis is limited in this regard, as we did not collect
qualitative data from patients on reasons for treatment pref-
erence. Interestingly, patient preference for daily alogliptin
over weekly trelagliptin was more pronounced in those who
received trelagliptin first (T-A group) vs those who received
alogliptin first (A-T group). Given the similar efficacy (based
on measurement of HbA1c levels) and treatment satisfaction
(based on assessment of DTSQ total score) between once-
weekly trelagliptin and once-daily alogliptin, the choice
between the two agents remains dependent on patient pref-
erence and lifestyle, as well as the clinical practices and
experience of the treating physician.

The proportion of patients who preferred a once-weekly
DPP-4 inhibitor in our study was �30%. This is in contrast to
a retrospective analysis of administrative claims data col-
lected in the Medical Data Vision (MDV) database between
the launch of trelagliptin in May 2015 and June 2016, in
which the use of once-weekly DPP-4 inhibitors among
Japanese patients with type 2 diabetes was below 1%23. The
data analyzed in the MDV database was obtained immedi-
ately after the launch of trelagliptin. Based on the authors’
experience and medication usage data from pharmaceutical
companies in Japan in 2017 and 2018, it is inferred that the
prescription of once-weekly DPP-4 inhibitors including trela-
gliptin is still low at �2%. This deviation between the usage
and patient preference of once-weekly DPP-4 inhibitors may
be due to a lack of communication between the doctor and
the patient in clinical practice, or to “clinical inertia”24. In any
case, good communication and better education on available
treatment options are critical in making appropriate treat-
ment choices, while paying attention to patient preference.

The main limitation of the study was the small number of
patients enrolled, all of which had been previously treated
with any of the following once-daily DPP-4 inhibitors for at
least 8weeks prior to the first visit: sitagliptin 50mg, aloglip-
tin 25mg, linagliptin 5mg, teneligliptin 20mg, or saxagliptin
5mg. Additional studies utilizing larger patient populations
and longer treatment periods may be warranted to provide
greater insight into treatment preferences and satisfaction
for trelagliptin and alogliptin in patients with type 2 diabetes
mellitus. Additionally, further studies should include more
female patients, as the patient population in this study was
predominantly male (90.0%), meaning that the findings can-
not be generalized to female patients. The two participating
clinical sites in Japan are known as clinical trial hospitals.
Patients attending the hospitals already had an interest in
participating in a clinical trial and thus disclosed their med-
ical records for screening and eligibility. For these reasons,
informed consent was obtained from all 60 patients who
were already considered eligible. Lastly, as this study was
performed in a clinical trial/research setting, patients may
have been more compliant than in a real-world situation,
and the results may not be directly representative of patient
real-world experience.

Conclusions

At the end of the 16-week study, patients expressed a signifi-
cantly greater treatment preference for once-daily alogliptin
25mg over once-weekly trelagliptin 100mg. Treatment satis-
faction and glycemic control with the two therapies were
similar. Trelagliptin 100mg and alogliptin 25mg were well
tolerated and no new safety signals were identified. The
decision to administer once-weekly or once-daily DPP-4
inhibitor treatment is likely to depend on patient preference,
patient–physician discussions, and the preferences and clin-
ical practices of the treating physician.
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