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Abstract

Aim: To evaluate the efficacy and safety of DBPR108 (prusogliptin), a novel

dipeptidyl peptidase-4 (DPP-4) inhibitor, as an add-on therapy in patients with type

2 diabetes (T2D) that is inadequately controlled with metformin.

Materials and Methods: In this 24-week, multi-centre, randomized, double-blind,

placebo-controlled, superiority, phase III study, adult T2D patients with HbA1c levels

ranging from 7.0% to 9.5% on stable metformin were enrolled and randomized (2:1)

into the DBPR108 + metformin and placebo + metformin groups. The primary end-

point was the change from baseline in HbA1c at week 24 of DBPR108 versus pla-

cebo as an add-on therapy to metformin.

Results: At week 24, the least-square mean (standard error) change from baseline in

HbA1c was significantly greater in the DBPR108 group (�0.70% [0.09%]) than in the

placebo group (�0.07% [0.11%]) (P < .001), with a treatment difference of �0.63% (95%

confidence interval: �0.87%, �0.39%) on the full analysis set. A higher proportion of

patients achieved an HbA1c of 6.5% or less (19.7% vs. 8.5%) and an HbA1c of 7.0% or

less (50.0% vs. 21.1%) at week 24 in the DBPR108 + metformin group. Furthermore,

add-on DBPR108 produced greater reductions from baseline in fasting plasma glucose

and 2-hour postprandial plasma glucose without causing weight gain. The overall fre-

quency of adverse events was similar between the two groups.

Conclusions: DBPR108 as add-on therapy to metformin offered a significant improve-

ment in glycaemic control, was superior to metformin monotherapy (placebo) and was safe

and well-tolerated in patients with T2D that is inadequately controlled with metformin.
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1 | INTRODUCTION

Dipeptidyl peptidase-4 (DPP-4) inhibitors are significant antidiabetic

agents that stimulate insulin secretion and inhibit glucagon secretion

by elevating endogenous glucagon-like peptide-1 concentration,

resulting in body weight neutrality and a low incidence of hypoglycae-

mia.1 Commercially available DPP-4 inhibitors have been shown to

reduce HbA1c levels by 0.4%-0.9% (eliminate placebo effect) in

Chinese patients with type 2 diabetes (T2D).2 However, saxagliptin

was also reported to increase the hospitalization rate for heart fail-

ure.3,4 As such, dose adjustments in saxagliptin, sitagliptin, alogliptin

or vildagliptin therapies have been recommended in T2D patients

with renal insufficiency.2

DBPR108 (prusogliptin, (2S, 4S)-1-[2-[[1,1-dimethyl-3-oxo-

3-(1-pyrrolidinyl) propyl] amino] acetyl]-4-fluoro-2-pyrrolidinecarboni-

trile), which is designed and developed by the Institute of Biotechnology

and Pharmaceutical Research, National Health Research Institutes in

Taiwan, is a novel peptidomimetic DPP-4 inhibitor that displays

selectivity towards DPP-4 over DPP-2, DPP-8, DPP-9 and FAP.5,6

In the previous phase II study, DBPR108 (100 mg once daily)

monotherapy significantly decreased the baseline HbA1c at week

12 (�0.75%) to a similar extent as with sitagliptin (�0.44%), vilda-

gliptin (�0.53%) and saxagliptin (�0.90%).1,7-9 Moreover, no cardiovas-

cular or renal events were observed in the administration of DBPR108

in patients with T2D.1

The addition of DPP-4 inhibitors to metformin therapy has been

recommended by the American Diabetes Association (ADA) and Chi-

nese Diabetes Society (CDS) in patients with inadequately controlled

T2D.2,10 Co-administration of commercial DPP-4 inhibitors with met-

formin has a limited clinically relevant effect on the pharmacokinetics

of commonly prescribed medications for patients with T2D.11,12 Our

preliminary drug–drug interaction study (unpublished results) revealed

that the co-administration of DBPR108 and metformin had a moder-

ate effect on the exposure of DBPR108 in the plasma, and the clini-

cally relevant consequences caused by moderately decreased

DBPR108 exposure need to be further determined. Conversely, only

minor changes in metformin exposure were observed, which was

unlikely to be clinically relevant. Similar to sitagliptin13 and vildaglip-

tin,14 DBPR108 also had little impact on the inhibition or activation of

human cytochrome P450 (CYP) enzymes and a low potential for CYP

enzyme-related drug interactions. Therefore, the objective of this

study was to evaluate the efficacy and safety of DBPR108 (100 mg

once daily) as an add-on therapy to metformin in patients with inade-

quately controlled T2D.

2 | MATERIALS AND METHODS

2.1 | Study design

This was a 24-week, multi-centre, randomized, double-blind, placebo-

controlled, superiority, phase III clinical trial conducted in 30 centres

in China from January 2020 to June 2021. Specifically, the study

comprised a 2-week screening period, a 2-week dietary and exercise

lead-in period, a 1-week baseline period, a 24-week treatment period

and a 2-week follow-up period. Eligible patients were randomized into

either the DBPR108 + metformin or placebo + metformin group in a

2:1 ratio (Figure 1). The study had a total of six hospital visits (at the

end of the screening period and baseline period, and at 4, 8, 12 and

24 weeks of treatment) and three telephone visits (at the end of week

16 and week 20 of treatment, and at the follow-up period). In addition

to HbA1c measurement at visit 1 (screening period), fasting plasma

glucose (FPG) and 2-hour postprandial plasma glucose (PPG) were

measured at visit 2 (baseline period, at weeks �1 to 0), visit 5 (week

12 ± 3 days) and visit 6 (week 24 ± 7 days). Similarly, electrocardiog-

raphy (ECG) was measured at visits 1, 2, 5 and 6. Clinical tests and

diagnostics, including vital signs, physical examination, weight, blood

routine, blood chemistry and urinalysis, were scheduled from visits

1-6 approximately once every 4 weeks. Furthermore, adverse events

(AEs) were recorded from the moment informed consent was signed

until the last follow-up (week 26 ± 3 days).

The protocol and informed consent form were approved by the

clinical trials ethics committee of Peking Union Medical College Hos-

pital. The study was conducted in accordance with the principles of

the Declaration of Helsinki, quality management specifications for

drug clinical trials, and Good Clinical Practice. All patients provided

written informed consent prior to inclusion in the study. The trial was

registered at ClinicalTrials.gov (NCT04218734).

2.2 | Patients

The inclusion criteria were: T2D diagnosis according to the World

Health Organization diagnostic criteria for diabetes (1999), age

18-75 years, body mass index ranging from 19 to 35 kg/m2, inade-

quate glycaemic control (HbA1c 7.0%-9.5%) and administration of sta-

ble metformin (≥1000 mg/day) for at least 8 weeks prior to screening.

Additional information on the exclusion criteria can be found in the

supporting information.

2.3 | Randomization and masking

Randomization numbers were generated centrally by an independent

statistician using SAS software (SAS Institute Inc., Cary, NC, USA; ver-

sion 9.4). As previously mentioned, eligible patients were randomized

in a 2:1 ratio through an Interactive Web Response System. Medical

staff and patients were also masked to treatment allocation.

2.4 | Interventions

From the lead-in period to the end of the 24-week treatment period,

patients received an uninterrupted and stable dose of metformin

(Glucophage, metformin hydrochloride tablets, 500 mg/tablet, Sino-

American Shanghai Squibb Pharmaceuticals Co., Ltd.) equal to the
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daily dose used within the 8 weeks prior to the screening period. Dur-

ing the 24-week treatment period, patients received 100 mg of

DBPR108 (100 mg/tablet, CSCP ZhongQi Pharmaceutical Technology

[Shijiazhuang] Co., Ltd.), which was based on the previous phase II

study results,1 or placebo once daily at least 30 min before breakfast,

in addition to the ongoing metformin regimen. Rescue therapy was

permitted if FPG remained at less than 13.9 mmol/L after 2 weeks of

treatment.

2.5 | Outcomes

The primary efficacy outcome was the change from baseline in HbA1c

at week 24 of DBPR108 versus placebo as an add-on therapy to met-

formin. Secondary efficacy outcomes included the percentages of

patients with an HbA1c of 6.5% or less and an HbA1c of 7.0% or less

at week 24; change from baseline in HbA1c at week 12; and change

from baseline in FPG, 2-hour PPG and body weight at weeks

12 and 24.

Safety outcomes were assessed based on the frequency and

severity of AEs, serious AEs (SAEs) and treatment-emergent adverse

events (TEAEs). Other safety outcomes, such as clinical symptoms,

vital signs, 12-lead ECG and clinical laboratory tests, including haema-

tology, urinalysis and blood chemistry, were also conducted.

AEs were coded according to the Medical Dictionary for Regula-

tory Activities (MedDRA, v. 22.1) and summarized by preferred terms.

If an event was reported more than once with the same preferred

term, the AE was counted only once with the greatest severity. The

severity of AEs was classified as follows: (a) mild, if slightly interfering

with everyday activities; (b) moderate, if significantly interfering with

everyday activities; and (c) severe, if the functional impairment pre-

vents everyday activities. A hypoglycaemic event was defined when

plasma glucose values were less than 3.9 mmol/L for patients receiv-

ing drug treatment.2

2.6 | Statistical analyses

Power analysis suggested that, considering a 20% drop-out rate,

210 randomized patients (a ratio of 2:1, 140 in the DBPR108 +

metformin group and 70 in the placebo + metformin group) were

required to provide power (1 – β) of 80% or higher, and a one-sided α

at .025 to detect a difference of 0.6% in the HbA1c mean change

from baseline to week 24 between the two groups with a standard

deviation (SD) of 1.3. Following the intent-to-treat principle, all

randomized patients who had received at least one dose of the study

drugs and had undergone at least one post-treatment efficacy evalua-

tion were included in the full analysis set (FAS). All patients in the FAS

who at least completed the 24-week treatment, had primary efficacy

measurement, had medical compliance of 80%-120%, and did not

commit any major protocol deviations (e.g. violation of key eligibility

criteria), were included in the per-protocol set (PPS). Moreover, all

randomized patients who had at least one dose of the study drugs

were included in the safety analysis set (SS). For all analyses, patients

F IGURE 1 Patient disposition. FAS,
full analysis set; PPS, per-protocol set;
SS, safety set
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were grouped according to the actual treatment received. Baseline

characteristics, efficacy analyses and sensitivity analyses were per-

formed using the FAS. The robustness of the primary efficacy result

was assessed in the FAS and PPS, whereas safety analyses were per-

formed in the SS.

Primary efficacy analysis was performed using an analysis of

covariance (ANCOVA) model, with baseline HbA1c values as the

covariate and the groups and centres as fixed effects. The last obser-

vation carried forward (LOCF) method was used to impute missing

HbA1c values at week 24. The superiority test was based on the pri-

mary efficacy outcome, and the hypotheses were as follows: null

hypothesis (H0: μT – μC ≥ 0), alternative hypothesis (H1: μT – μC < 0),

one-sided α = .025, where μT and μC denoted the mean change from

baseline in HbA1c at week 24 in the DBPR108 + metformin and

placebo + metformin groups, respectively. Therefore, if the upper

limit of the two-sided 95% confidence interval (CI) for the difference

in least-square (LS) mean change from baseline in HbA1c at week

24 for both groups in the ANCOVA model was below the prespecified

superiority margin of 0% (P < .025), superiority could be concluded.

Sensitivity analyses were performed similarly to the primary efficacy

outcome analysis. The subset disposition of the sensitivity analyses

was as follows: (a) subset 1 consisted of patients who did not receive

rescue therapy in the FAS, wherein missing HbA1c values at week

24 were imputed using LOCF; and (b) subset 2 consisted of all

patients in the FAS, wherein the HbA1c at week 24 was imputed

using LOCF prior to rescue therapy initiation in patients who received

rescue therapy, whereas missing HbA1c values at week 24 were

imputed using LOCF in patients who did not receive rescue ther-

apy. Additionally, secondary efficacy outcomes (HbA1c, FPG,

2-hour PPG and body weight) were analysed using ANCOVA, with

baseline value as the covariate and groups as fixed effects. For

comparisons of two groups of continuous variables, the T-test

(if the normality and homogeneity of variance assumptions were

met) or the Wilcoxon rank sum test (if the normality or homogene-

ity of variance assumptions were not met) was used. The Chi-

square test (if all expected counts were greater than or equal to 5)

or Fisher's exact test (if at least one expected count was less than

5) was used for categorical variables.

All statistical analyses were performed using SAS software (SAS

Institute Inc., Cary, NC, USA; version 9.4), and a P value of less than

.05 was considered statistically significant in all two-tailed tests. Cate-

gorical variables were described using counts and percentages, and

continuous variables were described using means, SDs or standard

errors (SEs), as appropriate.

3 | RESULTS

3.1 | Patient disposition and characteristics

A total of 214 patients were randomized into the DBPR108 + metformin

(n = 143) or placebo + metformin groups (n = 71), of whom

TABLE 1 Patient demographics and baseline characteristics (FAS)

Variable
DBPR108 + metformin
group (n = 142)

Placebo + metformin
group (n = 71)

P

Sex .923a

Male 71 (50.0) 36 (50.7)

Female 71 (50.0) 35 (49.3)

Age (y) 57.9 (8.73) 57.3 (9.14) .705b

Race .429c

Han 136 (95.8) 70 (98.6)

Others 6 (4.2) 1 (1.4)

Weight (kg) 68.40 (11.948) 68.60 (11.819) .907d

BMI (kg/m2) 25.58 (2.992) 25.38 (3.506) .662d

Time since diagnosis (mo) 21.255 (30.6196) 33.202 (58.8141) .448b

HbA1c (%) 7.783 (0.5419) 7.875 (0.5801) .287b

FPG (mmol/L) 9.028 (1.6069) 9.215 (1.6924) .413b

2-hour PPG (mmol/L) 15.363 (3.0213) 14.897 (3.0156) .289d

SBP (mmHg) 126.2 (12.68) 126.8 (13.04) .734d

DBP (mmHg) 80.2 (7.99) 80.7 (10.02) .715d

Note: Data are expressed as n (%) or mean (SD) unless otherwise noted.

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FAS, full analysis set; FPG, fasting plasma glucose; PPG, postprandial plasma glucose,

SBP, systolic blood pressure.
aChi-square test.
bWilcoxon rank sum test.
cFisher's exact test.
dT-test.
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206 (DBPR108 + metformin: 96.5%, 138/143; placebo + metformin:

95.8%, 68/71) completed the study. Details of patient disposition are

shown in Figure 1.

Patient demographics and baseline characteristics were generally

balanced across the treatment groups (Tables 1 and S1). The mean

HbA1c at baseline and the mean dose intensity of metformin were

7.78% and 1345.5 mg/day, respectively, in the DBPR108 + metformin

group, which were similar to those in the placebo + metformin group

(7.85% and 1387.0 mg/day).

3.2 | Primary efficacy outcomes

In the FAS, the addition of DBPR108 to metformin therapy produced

a more significant reduction from baseline in HbA1c at week

24 (LS mean ± SE: �0.70% ± 0.09%), as compared with that with pla-

cebo (�0.07% ± 0.11%) (P < .001) (Figure 2A and Table S1). The upper

limit of the 95% CI for the between-group difference was �0.39,

which was less than the superiority margin of 0% (P < .001). There-

fore, the primary superiority endpoint in this study was met.

In the PPS, the LS mean (SE) change from baseline in HbA1c at

week 24 was �0.71% (0.09%) for DBPR108 and �0.07% (0.12%) for

placebo (P < .001) (Figure 2B). Results in the PPS were consistent with

the FAS analysis, supporting the robustness of the primary endpoint.

Results in subset 1 for sensitivity analysis showed that the LS

mean (SE) change from baseline in HbA1c at week 24 was �0.72%

(0.09%) for DBPR108 and �0.10% (0.11%) for placebo (P < .001)

(Figure 2B). In subset 2, the LS mean (SE) change from baseline in

HbA1c at week 24 was �0.69% (0.09%) for DBPR108 and �0.08%

(0.11%) for placebo (P < .001) (Figure 2B). Sensitivity analyses were

also consistent with the FAS analysis, supporting the superiority con-

clusion of the primary endpoint.

3.3 | Secondary efficacy outcomes

The addition of DBPR108 to metformin therapy significantly reduced

the change from baseline in HbA1c at week 12 compared with that in

placebo (Table S1). The LS mean (SE) change from baseline in HbA1c

at week 12 was �0.61% (0.09%) for DBPR108 and �0.04% (0.12%)

for placebo (P < .001) (Figure 2A).

Significantly higher percentages of patients in the

DBPR108 + metformin group (19.7% and 50.0%, respectively)

reached HbA1c levels of 6.5% or less and of 7.0% or less at week

24 than those of the placebo + metformin group (8.5% [P = .037] and

21.1% [P < .001], respectively) (Figure 3A).

Similarly, the reduction from baseline in FPG was significantly

greater in the DBPR108 + metformin group than that of the

placebo + metformin group (Table S1). The LS mean (SE) change from

baseline in FPG at week 12 was �0.76 (0.20) mmol/L for DBPR108

and 0.49 (0.25) mmol/L for placebo (P < .001) (Figure 3B). Further-

more, the LS mean (SE) change from baseline in FPG at week 24 was

�0.63 (0.22) mmol/L for DBPR108 and 0.07 (0.28) mmol/L for pla-

cebo (P = .025) (Figure 3B).

Add-on treatment with DBPR108 resulted in a significant reduc-

tion from baseline in 2-hour PPG than that with placebo (Table S1).

The LS mean (SE) change from baseline in 2-hour PPG at week

12 was �2.33 (0.33) mmol/L for DBPR108 and �0.15 (0.41) mmol/L

for placebo (P < .001) (Figure 3C). Moreover, the LS mean (SE) change

from baseline in 2-hour PPG at week 24 was �2.43 (0.33) mmol/L for

DBPR108 and �0.70 (0.43) mmol/L for placebo (P < .001) (Figure 3C).

Lastly, there was a smaller reduction from baseline in body weight

with DBPR108, as compared with that with placebo (Table S1). The

F IGURE 2 HbA1c change from baseline: A, At weeks 12 and
24 in the FAS, and B, At week 24 in the PPS, subset 1 (patients who
did not receive rescue therapy in the FAS) and subset 2 (all patients in
the FAS). For patients in the FAS, subset 1 and subset 2 (who did not
receive rescue therapy), missing HbA1c values at week 24 were
imputed using the LOCF method, and in subset 2 (those who received
rescue therapy), HbA1c values were imputed using the LOCF method

prior to rescue therapy initiation. Data are presented in LS means
with SEs. FAS, full analysis set; LOCF, last observation carried
forward; LS, least-square; PPS, per-protocol set; SE, standard error.
***P < .001
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LS mean (SE) change from baseline in body weight at week 12 was

�0.25 (0.31) kg for DBPR108 and �1.17 (0.39) kg for placebo (P <

.05) (Figure 3D). Similar findings were observed at week 24, wherein

the LS mean (SE) change was �0.05 (0.32) kg for DBPR108 and

�0.68 (0.42) kg for placebo (P = .171) (Figure 3D).

3.4 | Safety

Overall AEs and TEAEs are summarized in Table 2. The proportion of

patients who reported any AEs was similar across both groups. The

incidence of AEs, TEAEs and treatment-emergent SAEs was 83.8%

(119/142), 59.2% (84/142) and 4.2% (6/142) in the DBPR108

+ metformin group and 81.7% (58/71), 64.8% (46/71) and 5.6%

(4/71) in the placebo + metformin group, respectively. No deaths

occurred in either group during the study period. Furthermore, the

proportion of patients who discontinued because of TEAEs (1.4%)

was similar for both groups. Drug-related TEAEs were reported by

8.5% of patients (12/142) in the DBPR108 + metformin group and

by 11.3% of patients (8/71) in the placebo + metformin group. All

drug-related TEAEs were mild or moderate in severity, and the most

common (n > 1 in either group) drug-related TEAEs were abnormal

hepatic function (DBPR108, 1.4% [2/142]; placebo, 1.4% [1/71]),

urinary tract infection (placebo, 2.8% [2/71]) and insomnia

(DBPR108, 1.4% [2/142]). No drug-related hypoglycaemia was

reported in either group.

In addition, no clinically significant abnormalities in clinical labora-

tory tests, vital signs or physical examinations were observed in

patients of either group.

4 | DISCUSSION

The ADA and CDS guidelines indicate the necessity of adding DPP-4

inhibitors to metformin to achieve glycaemic goals in T2D patients

whose HbA1c target has not been achieved after approximately

3 months of metformin therapy.2,10 In this phase III, randomized clini-

cal trial, patients with T2D who were taking stable metformin

(≥1000 mg/day) and failed to meet the HbA1c target (7.0%-9.5%) for

more than 8 weeks prior to screening were enrolled and received

100 mg of DBPR108 as add-on therapy for 24 weeks.

Our study showed that adding 100 mg of DBPR108 to metformin

was more effective in improving HbA1c and significantly reducing

FPG and 2-hour PPG than placebo. These results were similar to

F IGURE 3 A, Percentages of patients reaching HbA1c ≤ 6.5% and ≤7.0% at week 24 (FAS). Changes from baseline in B, FPG, C, 2-hour PPG,
and D, Weight at weeks 12 and 24 (FAS). Data in panels (B)-(D) are presented as LS means with SEs. FAS, full analysis set; FPG, fasting plasma
glucose; LS, least-square; PPG, postprandial plasma glucose; SE, standard error; *P < .05; ***P < .001

XU ET AL. 2237



sitagliptin or vildagliptin as an add-on to metformin therapy in patients

with inadequately controlled T2D.15,16

The placebo-subtracted LS mean reduction from baseline in

HbA1c at week 24 (�0.63% [95% CI: �0.87%, �0.39%]) was greater

than that at week 12 (�0.57% [95% CI: �0.83%, �0.31%]) for the

DBPR108 + metformin group, suggesting a long-term efficacy benefit

with DBPR108 as an add-on to metformin therapy. Long-term glycae-

mic control was also observed in studies of other DPP-4 inhibitors,

including sitagliptin and vildagliptin.15-17

As recommended by the ADA and CDS guidelines, an HbA1c of

7.0% or less is the target level for most non-pregnant adults with

T2D, whereas an HbA1c of 6.5% or less is a more stringent target

recommended for certain patients with T2D (younger age, shorter dis-

ease course, longer erythrocyte lifespan, no complications, and no car-

diovascular disease) in the absence of serious hypoglycaemia or other

AEs.2,10 Considering that the enrolled patients were younger than

75 years of age and had no critical concerns over hypoglycaemia, the

percentages of patients with an HbA1c of 6.5% or less and of 7.0% or

less were chosen as secondary efficacy outcomes. In this study, the

proportions of patients who achieved an HbA1c of 6.5% or less and of

7.0% or less at week 24 were significantly greater in the

DBPR108 + metformin group (19.7% and 50.0%, respectively) than in

the placebo + metformin group (8.5% [P = .037] and 21.1% [P <

.001], respectively). These results were similar to sitagliptin or vilda-

gliptin as an add-on to metformin therapy in patients with inade-

quately controlled T2D.15,16 Thus the addition of DBPR108 to

metformin should be considered as an alternative regimen in patients

with inadequately controlled T2D.

DBPR108 as an add-on to metformin therapy has been revealed

to have a neutral effect on body weight, which was consistent with

TABLE 2 Summary of AEs (SS)

Events DBPR108 + metformin group (n = 142) Placebo + metformin group (n = 71)

AEs 119 (83.8) 58 (81.7)

Death 0 (0.0) 0 (0.0)

TEAEs 84 (59.2) 46 (64.8)

Treatment-emergent SAEs 6 (4.2) 4 (5.6)

Discontinuation because of TEAEs 2 (1.4) 1 (1.4)

Drug-related TEAEs 12 (8.5) 8 (11.3)

Drug-related TEAEs Mild Moderate Severe Mild Moderate Severe

Insomnia 1 (0.7) 1 (0.7) 0 0 0 0

Hepatic function abnormal 2 (1.4) 0 0 1 (1.4) 0 0

Hyperuricaemia 1 (0.7) 0 0 1 (1.4) 0 0

Hypocalcaemia 1 (0.7) 0 0 0 0 0

WBC count increased 1 (0.7) 0 0 0 0 0

Blood uric acid increased 1 (0.7) 0 0 0 0 0

Pancreatic enzymes increased 1 (0.7) 0 0 0 0 0

Constipation 1 (0.7) 0 0 0 0 0

Nausea 1 (0.7) 0 0 0 0 0

Diarrhoea 1 (0.7) 0 0 0 0 0

Vomiting 1 (0.7) 0 0 0 0 0

Sinus bradycardia 1 (0.7) 0 0 0 0 0

Anaemia 1 (0.7) 0 0 0 0 0

Rash 1 (0.7) 0 0 0 0 0

Chest discomfort 1 (0.7) 0 0 0 0 0

Asthenia 1 (0.7) 0 0 0 0 0

Urinary tract infection 0 0 0 2 (2.8) 0 0

Abdominal discomfort 0 0 0 1 (1.4) 0 0

Frequent bowel movements 0 0 0 1 (1.4) 0 0

Blood creatinine increased 0 0 0 1 (1.4) 0 0

Amylase increased 0 0 0 1 (1.4) 0 0

Crystals in urine 0 0 0 0 1 (1.4) 0

Note: Data are expressed as n (%) unless otherwise noted.

Abbreviations: AE, adverse event; SAE, serious adverse event; SS, safety set; TEAE, treatment-emergent adverse event; WBC, white blood cell.
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the results in saxagliptin, sitagliptin, alogliptin and vildagliptin as an

add-on to metformin therapy in patients with inadequately controlled

T2D.15,16,18,19

Over the 24-week period, the addition of DBPR108 to metformin

therapy has also been found to be safe and well-tolerated in patients

with inadequately controlled T2D. No occurrences of drug-related

hypoglycaemia were reported in this trial. Although causality has yet

to be established, acute pancreatitis has been associated with DPP-4

inhibitor therapy, including saxagliptin, sitagliptin, alogliptin and vilda-

gliptin.20-25 In this study, no cases of acute pancreatitis were reported.

However, only one case of mildly increased pancreatic enzymes was

reported in the DBPR108 + metformin group, which recovered at

the end of treatment (serum amylase level raised to 132 U/L at

week 12 and decreased to 80 U/L at week 24, normal range:

30-110 U/L). Previous studies have also shown that DPP-4 inhibi-

tors were not associated with the risk of major cardiovascular

events in patients with T2D.26-28 A significant increase in hospitali-

zation rate attributed to heart failure was reported in saxagliptin

compared with standard therapy in patients without previous heart

failure.3,4 In our study, no cardiovascular events, such as heart fail-

ure, were reported. Overall, our data indicated that DBPR108 as an

add-on to metformin therapy was associated with lower safety

concerns.

Despite these findings, the favourable efficacy and safety profiles

of DBPR108 as an add-on to metformin therapy need to be shown in

a long-term study, especially for patients with cardiovascular impair-

ment, renal impairment, or in those who are elderly.

In conclusion, among patients with inadequately controlled T2D,

DBPR108 as an add-on to metformin therapy produced a significant

reduction from baseline in HbA1c, which fulfilled the superiority end-

point. Greater reductions from baseline in FPG and 2-hour PPG, as

well as higher percentages of patients reaching an HbA1c of 6.5% or

less and an HbA1c of 7.0% or less, were also shown with add-on

DBPR108, as compared with that in placebo. Furthermore, DBPR108

and metformin were safe and well-tolerated, resulting in minimal

safety concerns during the study period. Therefore, adding DBPR108

to metformin therapy could be a viable treatment option in patients

with inadequately controlled T2D.
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