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Abstract

Background

Trelagliptin and vildagliptin are oral dipeptidyl peptidase-4 (DPP-4) inhibitors used in the treatment of type
2 diabetes mellitus. The administration of vildagliptin is twice daily, whereas trelagliptin provides the
convenience of once-weekly dosing, which may enhance patient adherence. A phase 3 clinical trial was
conducted to assess the non-inferiority of trelagliptin compared to vildagliptin.

Methods

This multicenter, randomized, open-label, parallel-group, active-controlled non-inferiority clinical trial was
conducted at 10 geographically distinct sites across India. A total of 240 treatment-naive patients with type 2
diabetes mellitus were randomized in a 1:1 ratio to receive either trelagliptin (100 mg once weekly) or
vildagliptin (50 mg twice daily) for 16 weeks. The primary endpoint was non-inferiority of trelagliptin to
vildagliptin in reducing glycated hemoglobin (HbA1c) levels from baseline to week 16. Secondary efficacy
measures included changes in fasting and postprandial blood glucose, fasting insulin, glucagon, C-peptide,
and glucagon-like peptide-1 (GLP-1) levels. Safety was assessed based on the incidence of adverse events.

Results

At week 16, the mean HbA1c levels were 7.18 + 1.47% and 7.21 *+ 1.49% in trelagliptin and vildagliptin groups,
respectively (A -0.89% vs. A -1.00%, p < 0.0001). The difference between groups was 0.11% (95% CI: -0.28 to
0.50; p = 0.5899), showing non-inferiority of trelagliptin. A total of 48.57% of patients in the trelagliptin
group and 47.57% in the vildagliptin group achieved the target HbAlc level of <7% (p = 0.8850). No
statistically significant differences were observed between the groups for glycemic parameters, including
fasting blood glucose (A 1.11; 95% CI: -16.79 to 19.02; p = 0.9025), 2-hr postprandial glucose (A 3.33; 95%
CI: -30.55 to 23.88; p = 0.8093), fasting serum insulin (A 5.22; 95% CI: -15.01 to 25.45; p = 0.6113), fasting
glucagon (A 0.72; 95% CI: -96.34 to 94.90; p = 0.9882), C-peptide (A 0.36; 95% CI: -0.31 to 1.03; p = 0.2912),
and GLP-1 levels (A -0.02; 95% CI: -0.06 to 0.02; p = 0.3995). All reported adverse events were mild in nature
and resolved without any lasting effects. Adverse events occurred in 6.67% (8/120) of patients in the
trelagliptin group and 9.17% (11/120) in the vildagliptin group.

Conclusions

Trelagliptin showed a significant reduction in HbAlc, fasting, and postprandial glucose levels, indicating
effective glycemic control in patients with type 2 diabetes mellitus. The study drug exhibited a favorable
safety profile, with no major adverse events reported. Overall, trelagliptin proved to be both efficacious and
well-tolerated, demonstrating non-inferiority to vildagliptin.

Categories: Pharmacology, Endocrinology/Diabetes/Metabolism, Oral Medicine
Keywords: dpp-4 inhibitor, efficacy and safety, once weekly, trelagliptin, types 2 diabetes

Introduction

Diabetes poses a major global public health challenge, affecting both health outcomes and socioeconomic
progress. The International Diabetes Federation projects that by 2050, diabetes will affect around 853
million people globally, representing a 46% increase from present numbers [1]. According to the 2023 Indian
Council of Medical Research - India Diabetes (ICMR INDIAB) study, the prevalence of diabetes in India
stands at 101 million [2]. The relative increase in prevalence was approximately 40% in 25 years [3] and is
expected to be 125 million in the next 25 years [4]. According to the National Family Health Survey (NFHS-
5), 16.1% of adults aged 15 and older have diabetes [5].
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Despite the availability of effective anti-diabetics, only 57.3% of patients reach the target glycated
hemoglobin (HbA1c) level of less than 7.0% [6]. Patient adherence in diabetes management is crucial for
achieving optimal glycemic control and preventing complications. However, adherence to daily medication
regimens can be challenging due to factors such as long duration of treatment, the complexity of treatment
regimens, frequent dosing schedules, and the need to take multiple medications [7]. A 10% increase in non-
adherence to diabetic treatment is associated with an increase of 0.14% in HbAlc [8, 9].

A daily dosing regimen can support glycemic control, but it often requires more effort to maintain
adherence, which can increase the burden on patients. By reducing the dosing frequency and extending the
drug’s duration of action, treatment becomes simpler, promoting better adherence [10]. Transitioning to a
once-weekly dipeptidyl peptidase (DPP)-4 inhibitor has been shown to be both effective and well tolerated
in diabetes management, resulting in improved patient compliance, satisfaction, and quality of life. It also
eases the burden on caregivers, particularly for older individuals [11].

Once-weekly trelagliptin is a novel, orally active, highly selective DPP-4 inhibitor that has been approved for
use in type 2 diabetes mellitus in Japan [12]. DPP-4 inhibitors promote insulin secretion in a blood glucose-
dependent manner, reducing the risk of hypoglycemia. Trelagliptin effectively reduces glycemic variability
and improves glycemic control without causing hypoglycemia [13,14]. Trelagliptin is weight-neutral like
other DPP-4 inhibitors and generally well-tolerated, making them appropriate for a wide variety of

patients [14].

Trelagliptin is a selective and potent competitive inhibitor of DPP-4, known for its long-lasting effects.
Trelagliptin, a fluorinated derivative of alogliptin, exhibits enhanced potency approximately 4-fold greater
than alogliptin and 12-fold greater than sitagliptin, attributed to the strategic fluorine modification [15]. The
fluorine substitution in trelagliptin slows its dissociation rate by approximately 8-fold than alogliptin (29
min vs. 3.7 min). Trelagliptin demonstrated IC50 >100,000 nmol/L corresponding to over 10,000-fold
selectivity for DPP-4 enzyme as compared to related proteases DPP-2, DPP-8, DPP-9, PEP, and FAPa [15].
Considering the pharmacological and clinical benefits, a phase 3 clinical trial in Indian patients with type 2
diabetes mellitus was conducted to evaluate the efficacy and safety of once-weekly trelagliptin compared to
vildagliptin, an approved and commonly prescribed medication in India.

Materials And Methods
Study design and ethics

This study was a multicentric, randomized, open-label, parallel, comparative, active-controlled phase 3
clinical trial in the management of type 2 diabetes mellitus. The study was conducted according to New
Drugs and Clinical Trials, Rules, 2019, Ethical Guidelines for Biomedical Research on Human Participants,
Indian Council of Medical Research, 2017, International Council for Harmonization Guidelines (ICH) E6 (R2)
for Good Clinical Practice, Declaration of Helsinki (Brazil, October 2013). The clinical trial was registered
prospectively with the Clinical Trial Registry of India (Reg. No: CTRI/2023/01/048826 dated 9 January 2023).

Study population

The study was conducted between 09 February 2023 and 04 April 2024 across 10 hospitals located
throughout India which included: Kurnool Medical College and Government General Hospital (Kurnool),
Pranaam Hospital (Hyderabad), Karnataka Institute of Medical Sciences (Hubli), Grant Government Medical
College and Sir J.J. Group of Hospitals (Mumbai), 7-Orange Hospital (Pune), Shree Siddhivinayak Hospital
(Nashik), Max Super Specialty Hospital (Ghaziabad), Maya Hospital (Kanpur), Rajendra Institute of Medical
Sciences (Ranchi), and Roy Hospital (Siliguri). The participants were enrolled based on predefined inclusion
and exclusion criteria following a screening procedure. Eligible participants were adults (>18 years) with a
body mass index (BMI) of 19-35 kg/m2, newly diagnosed with type 2 diabetes mellitus with HbA1lc levels
ranging from 6.5 to 10% (both inclusive). Exclusion criteria included history of acute or chronic liver disease,
elevated liver enzymes (aspartate aminotransferase (AST) or alanine aminotransferase (ALT) >2.5 times of
reference range), total bilirubin >1.5 times of reference range, renal impairment (estimated glomerular
filtration rate (eGFR) <60 mL/min/1.73 m2 or serum creatinine >1.5 times of reference range), history of
pancreatitis, significant cardiovascular conditions (including myocardial infarction, unstable angina, or
heart failure), neurological or psychiatric disorders, untreated thyroid abnormalities, organ transplantation,
severe pulmonary disease, and other serious systemic illnesses. Pregnant or lactating women, and those not
using adequate contraception, were also excluded.

Study treatment

Eligible patients were randomly assigned to one of two treatment groups using a computer-generated block
randomization method using SAS software version 9.4 (SAS Institute Inc., USA) [16]. The randomization
ensured balanced allocation in a 1:1 ratio to either the trelagliptin group or the vildagliptin group. Patients
in the test group received trelagliptin 100 mg tablets (Zuventus Healthcare Limited) once weekly, while
those in the control group received vildagliptin 50 mg tablets (Zuventus Healthcare Limited) twice daily for a
duration of 16 weeks. Participants were instructed to take their assigned study medication at the same time
each day or week, depending on the dosing schedule. The subject disposition is illustrated in Figure 1.
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Consent withdrawn (n=10)
Discontinued due to adverse event (n = 1)

[

N=105 «—— Efficacy Analysis N=103

T

Screened (N=395)

1:1 Randomization

Enroliment

Excluded
Screen Failure (N=142)
Consent Withdrawn (N=12)
Not enrolled due to safety reason (N=1)

Control group:
Vildagliptin 50 mg Tablets Twice Daily

|

Allocated to Vildagliptin Allocation

N=120

l

Lost to follow-up (n = 9)
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Follow-up

Analysis
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FIGURE 1: CONSORT flowchart for the disposition of patients in the

study

Study procedure

All eligible participants confirmed their willingness to participate by signing the ethics committee-approved

informed consent form prior to enrollment. During the informed consent process, patients were informed
about the study procedures, the investigational products, and potential risks and benefits. After the

screening period, we randomly assigned eligible patients in a 1:1 ratio to receive 16 weeks of treatment with

either trelagliptin or vildagliptin. Based on the schedule, the study drugs were then dispensed to the

participants. Patients were monitored at 6- and 12-week post-randomization to assess fasting blood glucose

and 2-hour postprandial blood glucose levels, and to evaluate any adverse events. At the end of the
treatment period (week 16), patients attended a final study visit, during which their glycemic control was
evaluated. Vital signs and key laboratory parameters were also assessed. Treatment compliance was

evaluated through a review of the patients’ diaries. All patients were given a diary to record dosing details of
the assigned treatment. At each follow-up, the principal or co-investigator assessed treatment compliance by

verifying used, unused, lost, or damaged study drug units against the patient diary entries.

Study assessment

The primary endpoint was non-inferiority of trelagliptin as compared with vildagliptin in terms of glycemic

control, measured by the difference in mean HbA1c levels from baseline to week 16. Secondary endpoints
included changes in fasting blood glucose, 2-hour postprandial blood glucose, fasting insulin, fasting

glucagon, C-peptide, glucagon-like peptide-1 (GLP-1), and body weight from baseline to week 16. Safety was

evaluated through the incidence of adverse events, vital signs, and laboratory parameters, including
complete blood count, complete urine analysis, liver function test, and renal function tests.

Statistical analysis

The mean difference in HbAlc reduction between the trelagliptin and alogliptin treatment groups was 0.11%
+0.86 [17]. To show non-inferiority of trelagliptin compared with vildagliptin, between-group differences in
HbA1lc were evaluated with a non-inferiority limit of 5%. The sample size was calculated assuming a mean

HbA1c reduction of 0.14% between groups with a standard deviation of 0.20. Based on a 5% significance

level and 90% statistical power, a sample size of 104 patients per treatment group was required. Considering

a 10% drop-out rate, 240 patients (120 per group) were enrolled in this study.

Descriptive statistics of demographics and other baseline characteristics were presented for all patients for

both groups. Descriptive statistics will be used to summarize baseline characteristics. The baseline

characteristics were assessed using an unpaired t-test. Change from baseline to week 16 was analyzed using

a paired t-test in both groups. Differences in change from baseline between treatment groups were

compared using the unpaired t-test. The values are presented in means * SD with a 95% CI unless otherwise
indicated. A 5% level of significance was considered for statistical analysis. Safety was analyzed based on the

number of adverse events observed and the total number of patients reporting adverse events. The

proportion of patients experiencing adverse events was compared between the two treatment groups using
the chi-square or Fisher’s exact test. All statistical analysis was performed using the SAS software version 9.4

(SAS Institute Inc., USA) [16].
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Results

A total of 395 patients were screened. Among these, 240 patients who met the eligibility criteria were
randomized and treated with trelagliptin (n=120) and vildagliptin (n=120) as per the randomization
schedule. The 16-week treatment period was completed by 208 patients and considered for the efficacy
analysis (Figure 7). Patients who had received at least one dose of the assigned treatment were included in
the safety analysis.

The mean (¥SD) age of the subjects was 47.17 (¥11.82) years in the test group and 44.59 (¥10.94) years in the

control group. The mean (¥SD) of BMI was 26.35 (+3.23) kg/m2 in the test group and 26.34 (+3.34) kg/m2 in
the control group. Demographic and clinical characteristics were well distributed between the groups, and
no significant differences between groups were observed (Table 1).
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Baseline Characteristics
Age (years)

Gender

Male

Female

Body weight (kg)

BMI (kg/m?)

HbA1c (%)

Fasting plasma glucose (mg/dL)

2-hr postprandial glucose (mg/dL)

Fasting insulin (IU/mL)
Fasting glucagon (pg/mL)
C-peptide (ng/mL)

GLP-1 (pmol/L)

SBP (mmHg)

DBP (mmHg)

Pulse rate (beats/min)

Serum creatinine (mg/dL)

eGFR (mL/min/1.73 m2)

Trelagliptin (N=120)

4717 £11.82

74 (61.67)
46 (38.33)
69.45 + 9.47
26.35 +3.23
8.02 +1.07
153.07 + 49.72
232.33 £ 70.69
14.56 + 13.35
187.90 + 160.50
310+ 1.76
0.09 +0.17
124.07 +7.55
80.77 + 5.36
83.08 + 8.19
0.76 + 0.22

105.75 + 17.80

BUN (mg/dL) 11.06 + 4.62
AST (U/L) 32.80 £ 15.00
ALT (UL) 35.47 £21.17
Total bilirubin (mg/dL) 0.57 +0.34
Amylase (U/L) 77.83 £34.13
Lipase (U/L) 41.83 £ 32.57

TABLE 1: Baseline characteristics

ALT: alanine aminotransferase; AST: aspartate aminotransferase; BMI: body mass index; BUN: blood urea nitrogen; DBP: diastolic blood pressure; eGFR:

Vildagliptin (N=120)

44.59 + 10.94

82 (68.33)
38 (31.67)
69.89 £ 10.18
26.34 +3.34
8.25+1.15
157.14 + 60.88
241.42 £ 99.56
17.11 £ 35.71
204.16 + 188.65
317257
0.08 +0.09
12511 £ 9.24
81.69 + 5.51
82.79 + 8.20
0.77 £0.22
107.93 + 18.73
11.14 +3.78
32.35 + 15.21
34.30 £17.98
0.58 +0.32
75.25 + 33.94

43.19 £ 27.14

Test Statistics*

1.7519

1.1722**

-0.3479

0.0177

-1.6005

-0.5679

-0.8149

-0.7313

-0.7192

-0.2474

0.8054

-0.9475

-1.3188

0.2758

-0.3528

-0.9256

-0.1499

0.2303

0.4608

-0.1170

0.5880

-0.3512

estimated glomerular filtration rate; GLP-1: glucagon-like peptide-1; HbA1c: glycated hemoglobin; SBP: systolic blood pressure

Values are presented as mean + SD, except for gender, which is the number of patients (%).

* t-value (test statistic) from the unpaired t-test.
** chi-square value (test statistic) from the Pearson chi-square test.

#Data analyzed using the unpaired t-test.
#Data analyzed using the Pearson chi-square test.

p-value#

0.0811

0.2790"*

0.7282
0.9859
0.1108
0.5706
0.4160
0.4653
0.4727
0.8048
0.4214
0.3444
0.1885
0.7830
0.7245
0.3556
0.8810
0.8180
0.6454
0.9069
0.5571

0.7258

The mean change in HbAlc from baseline to the end of treatment (week 16) was -0.89% with trelagliptin and
-1.00 % with vildagliptin, with a mean difference of 0.11% (95% CI: -0.28 to 0.50; p=0.5899). The upper limit
of the 95% CI was below the predefined non-inferiority margin of 5%; therefore, trelagliptin 100 mg once a
week was non-inferior to vildagliptin 50 mg twice daily. The response rate, defined as the proportion of

patients achieving HbAlc <7.0% at treatment end, was similar between the trelagliptin (48.57%) and
vildagliptin (47.57%) groups, with no significant difference (p = 0.8850).

Patients were stratified by gender, BMI (25 or >25 kg/mz), and baseline HbAlc (<8% or >8%). Overall, the
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mean changes in HbA1lc from baseline to week 16 were lower across all subgroups, and no statistically
significant differences in HbAlc reduction were observed between the groups. Figure 2 illustrates the
changes in HbAlc levels from baseline within each subgroup.

Reduction in HbA1C (%) in Subgroups p-value
Female 0.5078
Male 0.8580
BMI >25 Kg/m2  0.2044
BMI <25 Kg/m2 0.3688
HbA1C >8% 0.7629

HbA1C <8% 0.3037

T T T T T T T

T
-1.40 -1.20 -1.00 -0.80 -0.60 -0.40 -0.20 0.00

% Vildagliptin  m Trelagliptin

FIGURE 2: Subgroup analysis

Mean changes of HbA1c (%) from baseline to the end of treatment (16 weeks) in patient subgroups defined by
gender, BMI (25 or >25 kg/m?), and baseline HbA1c values (<8 or 28 %). The p-values (calculated using an
unpaired t-test) indicate there are no statistically significant differences in the reduction of HbA1c across the
respective subgroups when comparing once-weekly trelagliptin with twice-daily vildagliptin.

The mean change in fasting blood glucose (in mg/dL) from baseline to week 16 was -14.89 (p=0.0181) with
trelagliptin and -16.00 (p=0.0179) with vildagliptin, giving a mean difference of 1.11 (95% CI: -16.79 to
19.02; p=0.9025). Reduction in 2-hr postprandial plasma glucose (in mg/dL) after 16 weeks of treatment was
significantly reduced from baseline in both groups (Trelagliptin group, -48.20, p<0.0001; vildagliptin group, -
44.86, p<0.0001). The change between the groups did not differ significantly. The trelagliptin and
vildagliptin groups showed no notable differences in terms of insulin, fasting glucagon, C-peptide, and GLP-
1 levels (Table 2). Change in body weight (in kg) was not significant in trelagliptin (69.45 * 9.47 to 68.87

8.76; p=0.6337) and in vildagliptin (69.89 * 10.18 to 70.05 + 9.82; p=0.9077) groups after 16 weeks of
treatment.
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Within group Between group
Baseline* Week 16*
Mean difference (95% CI)**  p-value**  Mean difference (95% CI)*  p-value™

HbA1c (%)
Trelagliptin  8.07 + 1.08 7.18 £1.47 -0.89 (-1.17 to -0.61) <0.0001

0.11 (-0.28 to 0.50) 0.5899
Vildagliptin ~ 8.21 +1.14 7.21+1.49 -1.00 (-1.27 to -0.72) <0.0001
Fasting blood glucose (mg/dL)
Trelagliptin ~ 150.97 + 47.66 136.09 + 44.51 -14.89 (-27.18 to -2.60) 0.0181

1.11 (-16.79 to 19.02) 0.9025
Vildagliptin ~ 157.07 + 62.20 141.07 + 55.04 -16.00 (-29.18 to -2.82) 0.0179
2-hr postprandial glucose (mg/dL)
Trelagliptin - 232.01 + 70.35 183.81 £ 67.93 -48.20 (-66.05 to -30.35 <0.0001

3.33 (-30.55 to 23.88) 0.8093
Vildagliptin ~ 238.59 + 99.45 193.73 £ 74.20 -44.86 (-65.68 to -24.05 <0.0001
Fasting insulin (1U/mL)
Trelagliptin~ 13.25 + 11.58 26.62 +72.39 13.36 (-0.72 to 27.45) 0.0627

5.22 (-15.01 to 25.45) 0.6113
Vildagliptin ~ 17.78 + 38.30 25.92 +92.36 8.14 (-6.55 to 22.83) 0.2742
Fasting glucagon (pg/mL)
Trelagliptin - 191.96 + 165.64  405.51 +311.92  213.55 (145.07 to 282.04) <0.0001

0.72 (-96.34 to 94.90) 0.9882
Vildagliptin ~ 186.71 + 161.93  400.98 + 337.23  214.27 (146.76 to 281.78) <0.0001
C-peptide (ng/mL)
Trelagliptin  2.93 + 1.55 2.87 +1.90 -0.06 (-0.40 to 0.29) 0.7474

0.36 (-0.31 to 1.03) 0.2912
Vildagliptin ~ 3.23 +2.74 2.81+1.91 -0.35(-1.00 to 0.17) 0.1605
GLP-1 (pmol/L)
Trelagliptin - 0.10 £+ 0.18 0.16 £0.12 0.06 (0.02 to 0.10) 0.0030

-0.02 (-0.06; 0.02) 0.3995
Vildagliptin  0.09 + 0.09 0.17 £0.12 0.08 (0.05 to 0.11) <0.0001

TABLE 2: Change in efficacy parameters from baseline to the end of the treatment period

GLP-1: glucagon-like peptide-1; HbA1c: glycated hemoglobin

*Baseline and week 16 data for trelagliptin (N=105) and vildagliptin (N=103) are presented in mean + SD.
**Mean difference and 95% ClI represent within-group changes from baseline to week 16, analyzed using a paired t-test.

#* Mean difference and 95% ClI represent between-group comparisons at week 16, analyzed using an unpaired t-test.

All adverse events were of mild severity and resolved without any sequelae at the end of the study. A total of
6.67% of subjects experienced adverse events in the test group, whereas 9.17% in the control group. It was
observed that there was a statistically non-significant difference (p=0.4730) between the two treatments in
the incidence of adverse events. Both treatments were well-tolerated by the patients. Pancreatitis was not
observed in any enrolled patients. Hypoglycemia was not reported in the trelagliptin group, whereas one
incidence was observed in the vildagliptin group. No cases of any event related to cardiovascular disease,
death, or serious adverse event leading to discontinuation of the study drug were reported. No clinically
relevant differences in laboratory tests were noted between the groups (Table 5). Treatment compliance was
assessed at each visit by recording it in the patient diary. Overall compliance was excellent, with all patients
identified as taking trelagliptin, with dosage compliance being 99% vs. 96% for vildagliptin.

2025 Dewan et al. Cureus 17(6): €85219. DOI 10.7759/cureus.85219 7 of 11


javascript:void(0)

Cureus

Part of SPRINGER NATURE

Trelagliptin Vildagliptin
Lab Mean Diff. between p-

e Mean Diff p- Mean Diff p- i it
[nNSstostions Baseline*  Week 16* Baseline*  Week 16* groups (95% Cl) value

(95%Cl)** value™* (95%CI)** value™

Pancreatic Function Tests

77.83 & 7947+  0.31(-6.20; 7525+  69.68+  -5.33 (-12.64;
Amylase (U/L) 0.9240 0.1520  5.64 (-4.10; 15.38) 0.2548
34.13 35.15 6.83) 33.94 25.96 1.99)
4183+  4580%  4.17 (-4.40; 4319+  4126%  -1.11(-7.38;
Lipase (U/L) 0.3368 0.7275 5.27 (-5.30; 15.84) 0.3266
32.57 37.61 12.73) 27.14 27.63 5.17)

Renal Function Tests

Serum creatinine  0.76 + 0.75 -0.02 (0.07; 0.77 = 0.78 = 0.01 (-0.04;
0.3779 0.9990 -0.02 (-0.08; 0.04) 0.5171
(mg/dL) 0.22 0.18 0.03) 0.22 0.21 0.04)
eGFR 10575+  106.74+  1.04 (-2.82; 107.93+  107.07+  -0.20 (-3.88;
0.5948 0.9135  1.24 (-4.06; 6.54) 0.6452
(mL/min/1.73m2) 17.80 16.72 4.90) 18.73 17.20 3.48)
11.06 + 11.28 + 0.04 (-0.89; 1114 + 1121+ -0.08 (-0.99;
BUN (mg/dL) 0.9323 0.8563  0.12(-1.17; 1.41) 0.8514
462 3.79 0.97) 3.78 3.58 0.82)

Liver Function Tests

3280+ 3811+  4.88(0.02 3235+ 3766+  556(0.21;
AST (UIL) 0.0491 0.0418  -0.69 (-7.87; 6.49) 0.8505
15.00 25.34 9.73) 15.21 25.39 10.91)
3547+ 3683  0.78(-3.72; 3430+ 3849+  4.30(-237;
ALT (UIL) 0.7303 0.2037 -3.51 (-11.49; 4.47) 0.3865
2117 21.21 5.29) 17.98 33.07 10.96)
Total bilirubin 057 % 0.64 + 0.07 (-0.03; 0.58 + 064 + 0.10 (0.03;
0.1595 0.0051 -0.02 (-0.14; 0.09) 0.6915
(mg/dL) 0.34 0.42 0.17) 0.32 0.32 0.16)

TABLE 3: Safety evaluation based on the changes in laboratory parameters

ALT: Alanine aminotransferase; AST: aspartate aminotransferase; BUN: blood urea nitrogen; eGFR: estimated glomerular filtration rate

* Baseline (Trelagliptin N=120 and vildagliptin N=120) and week 16 (Trelaglipin N=105 and vildagliptin (N=104) data are presented in mean + SD.
** Mean difference and 95% ClI represent within-group changes from baseline to week 16, analyzed using a paired t-test.

##\lean difference and 95% ClI represent between-group comparisons at week 16, analyzed using an unpaired t-test.

Discussion

Adherence to oral antidiabetic medications varies widely, with rates ranging from 33% to 93% [18]. Notably,
around two-thirds of individuals with diabetes face challenges in maintaining adequate adherence to their
prescribed treatment. Various factors contribute to this challenge, including the complexity of treatment
regimens, which may involve multiple drugs or daily doses, as well as issues like difficulties in remembering
to take medications or refill prescriptions. Additionally, more than half of patients on daily antidiabetic
therapy expect a reduction in the number and types of medications they need to take [19-22]. Patients with
chronic conditions often prefer less frequent dosing schedules, finding them more convenient than daily
regimens. As a result, a once-weekly oral antidiabetic medication may enhance adherence by reducing the
burden of daily intake [23,24]. Patients receiving weekly DPP-4 inhibitors reported significantly greater
satisfaction with convenience and flexibility compared to those on daily DPP-4 inhibitors [10].

In a phase 2 Japanese trial, trelagliptin demonstrated a dose-dependent reduction in HbAlc at doses ranging
from 12.5 to 200 mg, which were statistically significant compared to the placebo. At 100 mg dosing, the
mean rate of DPP-4 inhibition remained approximately 75-80% at 7 days after dosing [25]. In a phase 3
Japanese trial, trelagliptin showed comparable efficacy and safety to alogliptin 25 mg, with the inhibition of
DPP-4 in the trelagliptin 100 mg group showing no significant differences from the alogliptin group [17].
Additionally, in a phase 3 long-term study, trelagliptin exhibited good long-term safety and efficacy [26].
These findings reinforce the potential of trelagliptin, which is suitable for once-weekly administration. With
its convenient dosing schedule, trelagliptin is expected to improve patient adherence and help prevent
complications.

In this randomized trial, naive type 2 diabetes mellitus patients received either trelagliptin once weekly or
vildagliptin twice daily for 16 weeks. The primary outcome was the mean change in HbA1c from baseline to
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week 16, which exhibited significant improvements in HbAlc (p<0.0001). Furthermore, both treatments led
to similar reductions in blood glucose levels (both fasting and postprandial) and showed comparable
changes in fasting insulin, fasting glucagon, and GLP-1 levels. This novel DPP-4 inhibitor effectively
controlled glycemic parameters without any severe adverse events during the 16-week treatment period.

The present study showed that once-weekly trelagliptin was non-inferior in efficacy to the twice-daily DPP-
4 inhibitor, vildagliptin. Trelagliptin was also well tolerated, and no significant adverse events were reported
during the study. Findings from a 52-week study support the long-term efficacy of trelagliptin as both
monotherapy and in combination therapy [26]. These results suggest that trelagliptin may be a suitable
alternative and can be considered as a switch from daily DPP-4 inhibitors without compromising glycemic
control and safety [11].

This study had some limitations. Its open-label design may introduce potential biases. Furthermore, as the
study focused solely on treatment-naive patients with diabetes, data on the switchover from existing
antidiabetic therapies were not available. There remains a paucity of data on renal impairment among
Indian patients. Additionally, this study involved a short follow-up period, highlighting the need for long-
term studies. Therefore, further randomized controlled trials and post-marketing surveillance are required
to address these limitations and validate the findings.

Conclusions

In summary, a 16-week treatment with trelagliptin (100 mg once weekly) significantly improved glycemic
control, as primarily evidenced by reductions in HbAlc, fasting, and postprandial glucose levels in drug-
naive patients with type 2 diabetes mellitus. These efficacy outcomes were comparable to those observed
with vildagliptin (50 mg twice daily) treatment. Both treatments were well tolerated. Given its non-inferior
glucose-lowering efficacy and favorable safety profile compared to vildagliptin, trelagliptin represents a
convenient and effective once-weekly therapeutic option for the management of type 2 diabetes mellitus.
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