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Abstract
Background and Objective  DBPR108 (prusogliptin) is a novel, orally bioavailable dipeptidyl peptidase-4 (DPP‐4) inhibitor. 
This study investigated the pharmacokinetics and pharmacodynamic characteristics of DBPR108 tablets in patients with 
type 2 diabetes.
Methods  In this randomized, parallel-group, open-label, phase I study, Chinese adults with type 2 diabetes, glycated hemo-
globin of 7.0–9.5%, and body mass index of 19–35 kg/m2 were randomized 1:1:1 to once-daily DBPR108 50-, 100-, or 
200-mg tablet groups. The primary endpoints included pharmacokinetic and pharmacodynamic characteristics after a single 
dose and multiple doses of DBPR108.
Results  In total, 30 patients were randomized with 10 patients in each group. DBPR108 was quickly absorbed with median 
time to reach the maximum plasma concentration of 1.5–4 h at steady state. Exposure to DBPR108 at steady-state increased 
dose proportionally with mean maximum steady-state plasma DBPR108 concentration during dosage intervals of 119, 256, 
and 567 ng/mL in the 50-, 100-, and 200-mg groups, respectively. Accumulation ratio of DBPR108 ranged from 0.85 to 
1.3, and steady state was reached after four continuous daily doses. After multiple doses of DBPR108, maximum inhibi-
tory efficacy of DPP-4 increased with higher dose levels ranging from 62.1 to 89.4%. Active glucagon-like peptide-1 levels 
increased after DBPR108 administration. In addition, six patients experienced treatment-emergent adverse events without 
leading to treatment interruption or discontinuation.
Conclusions  DBPR108 was well tolerated in Chinese patients with type 2 diabetes, and both the pharmacokinetic and phar-
macodynamic profiles support once-daily dosage regimens of DBPR108 in future studies.
Trial Registration  ClinicalTrials.gov (NCT05146869); registered 23 November 2021.

Key Points 

The exposure to DBPR108 (prusogliptin) increased dose 
proportionally and exhibited minimal accumulation after 
multiple doses.

A trend of increasing dipeptidyl peptidase-4 inhibition 
and plasma active glucagon-like peptide-1 levels was 
observed with higher exposure to DBPR108.

The study results support the use of once-daily dosage 
regimens of DBPR108 in future studies.
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1  Introduction

Dipeptidyl peptidase‐4 (DPP-4) inhibitors are a class of 
oral antidiabetic agents that inhibit the degradation of 
the incretins, mainly glucagon-like peptide-1 (GLP-1) 
and glucose-dependent insulinotropic peptide (GIP) [1]. 
GLP-1 stimulates insulin secretion, reduces glucagon con-
centrations, and delays gastric emptying [2]. GLP-1 and 
GIP are released after food intake, but DPP-4 degrades 
them immediately. By inhibiting DPP-4, the levels of 
GLP-1 and GIP increase, which induces glucose-depend-
ent insulin release and a decrease in glucagon secretion 
to maintain glucose homeostasis [3]. With a low risk of 
hypoglycemia and high tolerability, DPP-4 inhibitors, as 
a treatment for type 2 diabetes, are suitable for specific 
patient populations, including the elderly, those with renal 
or hepatic impairment, and as an add-on for patients whose 
glycosylated hemoglobin (HbA1c) levels are above recom-
mended targets with metformin [4–6].

As cardiovascular safety is an important aspect of anti-
diabetic treatments, regulatory agencies require large car-
diovascular outcomes trials for the development of novel 
agents for the treatment or prevention of diabetes [7, 8]. 
Newer classes of antidiabetic agents, including DPP-4, 
GLP-1 receptor agonists, and sodium-glucose transporter 
2 inhibitors, were approved with efficacy in cardiovascu-
lar outcomes trials [6]. Among newer classes of glucose-
lowering drugs, DPP-4 inhibitors were the most widely 
prescribed agents [9, 10].

DPP-4 inhibitors are a group of heterogeneous com-
pounds that have dissimilar chemical structures and dif-
ferent pharmacokinetic profiles [6, 11]. For instance, a US 
Food and Drug Administration safety review identified 
that saxagliptin and alogliptin might increase the risk of 
heart failure, especially in patients with heart or kidney 
diseases [12]. Furthermore, saxagliptin is associated with 
an elevated risk of hospitalization for heart failure [13]. 
While rare, increased risks of pancreatitis were observed 
in large clinical trials of saxagliptin, alogliptin, and sitag-
liptin [14]. In addition, unlike linagliptin, dose adjustment 
is required for sitagliptin, saxagliptin, and alogliptin when 
given to patients with renal insufficiency [6, 15, 16]. These 
potential adverse risks associated with existing DPP-4 
inhibitors underscore the need for a safer DPP-4 inhibitor 
option, especially for the treatment of patients with type 2 
diabetes, who present with different comorbidities.

DBPR108 (prusogliptin) is a novel, potent, orally bio-
available DPP‐4 inhibitor that displays excellent selec-
tivity toward DPP‐4 (half-maximal inhibitory concen-
tration [IC50]: 15 nM) over DPP‐2, DPP‐8, DPP‐9, and 
fibroblast activation protein (IC50: > 50 nM) [17, 18]. 
DBPR108 exhibits high potency and selectively inhibits 

DPP-4 activity in the plasma of humans, rodents, dogs, 
and monkeys with an IC50 of 4.1–20.4 nM. By compari-
son, the IC50 for sitagliptin was 12.3–64.4 nM in the same 
species [17]. DBPR108 in combination with metformin 
improved glucose tolerability in diet-induced obese mice 
[17]. The safety, pharmacokinetics (PK), and pharmacody-
namic (PD) characteristics after single and multiple doses 
of DBPR108 capsules in healthy participants, as well as 
relative bioavailability studies of DBPR108 capsules and 
tablets, have been carried out (unpublished data). Nev-
ertheless, scant information on the PK and PD profiles 
of DBPR108 in patients with type 2 diabetes is available 
in the public domain. We conducted this phase I study 
to investigate the PK, PD, and safety characteristics to 
provide a basis for dose adjustments and future studies in 
patients with type 2 diabetes.

2 � Methods

2.1 � Study Design and Participants

This randomized, parallel-group, open-label, phase I study 
(NCT05146869) was conducted in China. Adults (aged 
between 18 and 75 years) diagnosed with type 2 diabetes 
according to the World Health Organization 1999 criteria 
were enrolled. Patients had HbA1c between 7.0 and 9.5% 
and a body mass index within the range of 19–35 kg/m2. 
Key exclusion criteria included fasting plasma glucose > 
13.9 mmol/L, requirement of insulin treatment based on the 
investigator’s judgement, acute or serious complications of 
diabetes, a history of serious hypoglycemia, and inadequate 
organ function. The full inclusion and exclusion criteria are 
provided in the Electronic Supplementary Material (ESM) 
pages 2–4.

The study consisted of screening, run-in, baseline, treat-
ment (days 1–9), and follow-up (days 9–11) periods. Eligible 
patients were required to have a run-in period of at least 
1 week when patients followed the diet and exercise rou-
tines recommended by the investigators. After completing 
the run-in phase, patients’ eligibility was confirmed in the 
baseline period, and they then remained in the research units 
throughout the treatment and follow-up periods (days 1–11).

Enrolled patients were assigned 1:1:1 to the DBPR108 
50-mg, 100-mg, or 200-mg groups using the block randomi-
zation method. DBPR108 tablets were administered orally 
at a fasting state, once daily at the same time, on days 1 and 
3–9, for a total of eight doses. Block randomization was 
employed with a fixed block size of six to ensure balanced 
group assignments throughout the study. The randomization 
sequence was generated by an independent statistician using 
SAS version 9.4, and allocation was implemented through 
an interactive response technology system.
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The study followed the principles of the Declaration of 
Helsinki and requirements of Good Clinical Practices and 
applicable regulations. The study protocol was approved by 
the Ethics Committee for Clinical Trials of Beijing Anzhen 
Hospital, Capital Medical University, and the Ethics Com-
mittee of The First Affiliated Hospital of Bengbu Medical 
University. All patients provided written informed consents 
for their study participation.

2.2 � PK Assessment

Blood samples to determine DBPR108 concentration were 
collected from each participant at the prespecified time 
points: pre-dose; 0.25, 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 12, 24, 36, 
and 48 h post-dose on days 1 and 9; and pre-dose on days 
7 and 8. Blood samples were collected in heparin sodium-
containing tubes and were centrifuged at 1700 ± 50 g at 4 °C 
for 10 min. Then 50% acetic acid solution was added to the 
isolated plasma in a 1:100 volume ratio before storing at ≤ 
– 60 °C until analysis.

Plasma concentration of DBPR108 was determined using 
a validated liquid chromatography with tandem mass spec-
trometry method at Nanjing Clinical Tech Laboratories Inc. 
(Nanjing, China). The analytic range was 1.00–2000 ng/mL 
with a lower limit of quantitation (LLOQ) of 1.00 ng/mL.

2.3 � PD Assessment

Blood samples for determination of DPP-4 activity and 
active GLP-1 level were collected at pre-dose; 1, 2, 4, 6, 8, 
12, 24, 36, and 48 h post-dose on days 1 and 9; and pre-dose 
on days 7 and 8.

Blood samples were collected in K2EDTA-containing 
tubes and P800 blood collection tubes for the detection of 
DPP-4 activity and active GLP-1 level, respectively. Blood 
samples were centrifuged at 1300 ± 50 g at 2–8 °C for 10 
min, and the resulting plasma samples were stored at ≤ – 60 
°C until analysis.

Activity of DPP-4 was determined using the EnVision 
HTS Microplate Reader (PerkinElmer, MA, USA) with a 
LLOQ of DPP-4 activity at 21.23 μU/mL. Active GLP-1 
level was determined by the MSD® V-PLEX GLP-1 Active 
Kit (Meso Scale Discovery, MD, USA) with a LLOQ of 
0.182 pM. Bioanalyses of DPP-4 and GLP-1 were carried 
out by Accurant Biotech (Ningbo, China).

2.4 � Safety Assessment

Safety evaluation included measurements of vital signs, 
physical examinations, electrocardiogram, and laboratory 
tests. Patients were monitored for adverse events from 
screening to study completion or early withdrawal.

Adverse events were coded in accordance with Medical 
Dictionary for Regulatory Activities Terminology version 
23.0, and severity was graded as mild, moderate, or severe.

2.5 � Statistical Analysis

The primary endpoints included PK and PD characteristics 
after a single dose and multiple doses of DBPR108. Safety 
was evaluated as a secondary outcome. According to the 
National Medical Products Administration guidelines [19, 
20], and on the basis of the experience of a previous study 
[21], phase I studies generally include 8–12 patients in each 
group. This study planned to enroll ten patients in each 
group.

Demographic and baseline characteristics were sum-
marized in the full analysis set (FAS), which included 
all randomized patients who received at least one dose 
of DBPR108. Safety was evaluated in the safety set (SS), 
which included patients who received at least one dose of 
DBPR108, and patients in the SS were grouped according to 
the actual dose level they received. The PK concentration set 
(PKCS) included all randomized patients who had received 
DBPR108 and had at least one measurable PK concentra-
tion. PK parameters were calculated from the PK parameter 
set (PKPS), which included patients who were randomized, 
had received DBPR108, and had at least one evaluable PK 
parameter. Patients who deviated from the protocol or used 
prohibited concomitant medications that would influence PK 
parameters were excluded from the PKPS. PD was analyzed 
in the PD set (PDS), which included all patients in the SS 
who had at least one evaluable PD assessment.

PK concentrations and plasma concentration–time pro-
files were summarized by treatment group in the PKCS. PK 
parameters including maximum plasma drug concentration 
(Cmax), area under the concentration–time curve from time 
zero to infinity (AUC​inf), AUC from time zero to the time 
of the last measurable concentration (AUC​last), AUC during 
a dosage interval (AUC​tau), terminal elimination rate con-
stant (λz,), time to reach the maximum plasma concentration 
(Tmax), apparent volume of distribution during the terminal 
phase (Vz/F), elimination half-life (t½), apparent total body 
clearance for extravascular administration (CL/F), maximum 
plasma drug concentration at steady state (Cmax,ss), minimum 
steady-state plasma drug concentration during a dosage 
interval (Cmin,ss), AUC from time zero to infinity at steady 
state (AUC​inf,ss), AUC from time zero to the time of the last 
measurable concentration at steady state (AUC​last,ss), AUC 
during a dosage interval at steady state (AUC​tau,ss), time to 
reach the maximum plasma concentration at steady state 
(Tmax,ss), elimination half-life at steady state (t½,ss), appar-
ent total body clearance for extravascular at steady state 
(CLss/F), and accumulation ration (Rac) were calculated from 
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individual plasma concentration and actual sampling times 
using noncompartmental analysis in the PKPS.

PD analyses of DPP-4 inhibition and active GLP‐1 level 
were summarized descriptively in the PDS. DPP-4 inhibition 
was defined as the percentage of change in DPP-4 activity 
from baseline. Relationships between PK parameters and 
indicators of PD were analyzed using linear regression and 
Emax models.

PK parameters were calculated using Phoenix WinNonlin 
version 8.3 (Certara USA, Inc.). All other analyses were 
conducted using SAS version 9.4.

3 � Results

3.1 � Patients

Between 30 December 2021 and 28 March 2022, 55 patients 
were screened in two study centers, and 30 patients were ran-
domized into 50-, 100-, and 200-mg groups with 10 patients 
in each group (Fig. 1). All randomized patients received 
DBPR108 according to assigned dose levels and planned 
schedule without dose modification. All patients completed 
the study and were included in the FAS, PKCS, PKPS, PDS, 
and SS. The data cutoff date was 28 March 2022.

Baseline characteristics were similar across the treat-
ment groups (Table 1). In the overall population, the mean 
(standard deviation [SD]) age was 51.0 (9.5) years; 60% 

(n = 18) of patients were men; the majority of patients (n 
= 28 [93.3%]) were Chinese. The mean (SD) body mass 
index was 26.1 (2.3) kg/m2 and mean (SD) HbA1c was 8.2% 
(0.7%).

3.2 � PK

After a single dose or multiple doses of DBPR108, the pat-
terns of plasma concentration–time profiles were generally 
similar between groups (Fig. 2). DBPR108 was absorbed 
quickly after dosing, with a median Tmax of 1.5–4.5 h and 
t½ ranging from 5.0 to 12.3 h after a single dose (Table 2) 
and median Tmax,ss of 1.5–4.0 h and t½ ranging from 7.4 to 
10.2 h after multiple doses (Table 3). Exposure to DBPR108 
increased with dose.

The plasma concentration–time profiles of multiple 
doses were comparable to those of a single dose (Fig. 2). 
DBPR108 exhibited minimal accumulation with Rac (AUC) of 
0.95 (0.23), 1.02 (0.24), and 1.10 (0.29) and Rac (Cmax) of 0.85 
(0.29), 1.09 (0.26), and 1.30 (0.84) in the 50-mg, 100-mg, 
and 200-mg groups, respectively. Steady state was achieved 
on day 7 (i.e., four continuous daily doses of DBPR108) 
(Electronic Supplementary Material Fig. 1).

Under the power model, the plasma concentration 
increased dose-proportionally from 50 mg to 200 mg after a 
single dose and multiple doses of DBPR108. The slope point 
estimates were near 1 while their 90% confidence intervals 

Fig. 1   Study flowchart. FAS full 
analysis set, PDS pharmacody-
namics set, PKCS pharmacoki-
netics concentration set, PKPS 
pharmacokinetics parameter set, 
SS safety set
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Table 1   Demographic and 
baseline characteristics (FAS)

Data are presented as n (%), unless otherwise specified
BMI body mass index, FAS full analysis set, HbA1c glycosylated hemoglobin, SD standard deviation.

50 mg (n = 10) 100 mg (n = 10) 200 mg (n = 10) Total (n = 30)

Age, mean (SD), years 51.0 (4.8) 53.4 (5.8) 48.6 (14.9) 51.0 (9.5)
Male 6 (60.0) 5 (50.0) 7 (70.0) 18 (60.0)
BMI, mean (SD), kg/m2 25.9 (1.3) 26.6 (3.2) 25.7 (2.1) 26.1 (2.3)
Race
 Chinese 10 (100.0) 10 (100.0) 8 (80.0) 28 (93.3)
 Other 0 0 2 (20.0) 2 (6.7)

Smoking status
 Never smokers 7 (70.0) 8 (80.0) 8 (80.0) 23 (76.7)
 Former smokers 1 (10.0) 1 (10.0) 1 (10.0) 3 (10.0)
 Current smokers 2 (20.0) 1 (10.0) 1 (10.0) 4 (13.3)

Alcohol usage
 Non-drinkers 10 (100.0) 9 (90.0) 9 (90.0) 28 (93.3)
 Ex-drinkers 0 1 (10.0) 0 1 (3.3)
 Current drinkers 0 0 1 (10.0) 1 (3.3)

HbA1c, mean (SD), % 8.1 (0.8) 8.2 (0.4) 8.2 (0.9) 8.2 (0.7)

Fig. 2   Mean plasma concentration–time profiles of DBPR108 (PKCS) (a) single dose in linear scale, (b) single dose in semi-logarithmic scale, 
(c) multiple doses in linear scale, and (d) multiple doses in semi-logarithmic scale. PKCS pharmacokinetics concentration set
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included 1 for Cmax and AUC (Electronic Supplementary 
Material Table 1).

3.3 � PD

The percentage of DPP‐4 inhibition increased from baseline 
after a single administration of DBPR108, with greater inhi-
bition observed at higher doses (Fig. 3a and b). After a single 
dose of DBPR108, the median time to Emax of DPP-4 was 

Table 2   Pharmacokinetics 
parameters after single dose of 
DBPR108 (PKPS)

Data are presented as mean (SD), unless otherwise specified
λz terminal elimination rate constant, %AUC_ex percentage of the area extrapolated for calculation of area 
under the concentration-time curve from time zero to infinity, AUC​ area under the concentration–time 
curve, AUC​inf AUC from time zero to infinity, AUC​last AUC from time zero to the time of the last meas-
urable concentration, AUC​tau AUC during a dosage interval, Cmax maximum plasma drug concentration, 
CL/F apparent total body clearance of drug from plasma after oral administration, PKPS pharmacokinetics 
parameter set, SD standard deviation, t½ elimination half-life, Tmax time to reach the maximum plasma con-
centration, Vz/F apparent volume of distribution during the terminal phase

50 mg (n = 10) 100 mg (n = 10) 200 mg (n = 10)

Cmax (ng/mL) 151 (58) 239 (111) 474 (142)
AUC​inf (h × ng/mL) 792 (188) 1530 (494) 3400 (1000)
AUC​last (h × ng/mL) 780 (186) 1500 (487) 3280 (929)
λz (1/h) 0.18 (0.08) 0.13 (0.11) 0.10 (0.07)
Tmax (h), median (range) 1.5 (0.5–6.0) 4.5 (1.0–6.0) 4.5 (1.5–6.0)
Vz/F (L) 479 (318) 1010 (744) 1070 (743)
t½ (h) 5.0 (3.5) 9.6 (7.5) 12.3 (8.5)
CL/F (L/h) 66.6 (16.5) 72.9 (26.2) 63.3 (17.0)
%AUC_ex (%) 1.5 (0.9) 2.3 (1.4) 3.2 (3.2)
AUC​tau (h × ng/mL) 770 (190) 1450 (508) 3120 (871)

Table 3   Pharmacokinetics 
parameters after multiple doses 
of DBPR108 (PKPS)

Data are presented as mean (SD), unless otherwise specified
λz terminal elimination rate constant, %AUC_ex percentage of the area extrapolated for calculation of area 
under the concentration-time curve from time zero to infinity, AUC​ area under the plasma concentration–
time curve, AUC​inf,ss AUC from time zero to infinity at steady state, AUC​last,ss AUC from time zero to the 
time of the last measurable concentration at steady state, AUC​tau,ss AUC during a dosage interval at steady 
state, Cmax,ss maximum plasma drug concentration at steady state, Cmin,ss minimum steady-state plasma 
drug concentration during a dosage interval, CLss/F apparent total body clearance of drug from plasma 
after oral administration at steady state, PKPS pharmacokinetics parameter set, Rac (AUC) accumulation ratio 
calculated from AUC, Rac (Cmax) accumulation ratio calculated from Cmax, SD standard deviation, t½,ss elimi-
nation half-life at steady state, Tmax,ss time to reach the maximum plasma concentration at steady state, Vz/F 
apparent volume of distribution during the terminal phase

50 mg (n = 10) 100 mg (n = 10) 200 mg (n = 10)

Cmax,ss (ng/mL) 119 (41) 256 (144) 567 (285)
Cmin,ss (ng/mL) 3.2 (1.6) 5.6 (2.9) 18.3 (16.8)
AUC​last,ss (h × ng/mL) 747 (300) 1480 (405) 3700 (1430)
λz (1/h) 0.128 (0.056) 0.145 (0.081) 0.097 (0.071)
AUC​inf,ss (h × ng/mL) 782 (307) 1520 (410) 3850 (1600)
AUC​tau,ss (h × ng/mL) 728 (273) 1420 (436) 3370 (1260)
Tmax,ss (h), median (range) 1.5 (1.0–8.0) 1.5 (0.5–6.0) 4.0 (1.0–8.0)
Vz/F (L) 806 (676) 896 (797) 894 (535)
t½,ss (h) 8.0 (8.5) 7.4 (5.8) 10.2 (5.9)
CLss/F (L/h) 76.0 (23.3) 76.4 (22.3) 64.6 (16.7)
Rac (AUC) 0.95 (0.23) 1.02 (0.24) 1.10 (0.29)
Rac (Cmax) 0.85 (0.29) 1.09 (0.26) 1.30 (0.84)
%AUC_ex,ss (%) 4.48 (4.09) 2.33 (3.04) 3.17 (3.44)
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2, 4, and 6 h and mean (SD) Emax,DPP-4 was 64.7% (7.2%), 
72.6% (9.7%), and 88.7% (9.0%) for the 50-mg, 100-mg, 
and 200-mg groups, respectively. After multiple doses of 
DBPR108, the Emax,DPP-4 was reached between 3–4 h and 
Emax,DPP-4 increased with higher dose levels with a mean 
(SD) Emax,DPP-4 of 62.1% (7.3%) in the 50-mg group, 69.9% 
(12.5%) in the 100-mg group, and 89.4% (8.0%) in the 200-
mg group.

Higher concentration of active GLP‐1 was associated 
with increased dose levels of DBPR108 after both a sin-
gle dose and multiple doses (Fig. 3c and d). After single 
administration of 50 mg, 100 mg, and 200 mg DBPR108, 
the median time to Emax,GLP-1 was 8, 12, and 12 h, and mean 
(SD) Emax,GLP-1 was 4.5 (1.6) pM, 4.8 (1.4) pM, and 5.5 (2.1) 
pM, respectively. After multiple doses of DBPR108, the 
Emax,GLP-1 was reached between 6–7 h with the mean (SD) 
Emax,GLP-1 of 5.7 (2.2) pM in the 50-mg group, 6.6 (2.3) pM 
in the 100-mg group, and 5.8 (3.2) pM in the 200-mg group.

3.4 � PK–PD Relationship

After a single dose and multiple doses of DBPR108 from 
50 mg to 200 mg, linear correlation was observed between 
DPP-4 inhibition and DBPR108 exposure, but no linear cor-
relation was noted between changes in the plasma concentra-
tion of active GLP-1 and DBPR108 exposure.

The relationship between DPP-4 inhibition and DBPR108 
exposure was fitted with the Emax model (Fig. 4). The pre-
dicted DPP‐4 inhibition was comparable to the observed 

DPP‐4 inhibition, indicating that the Emax model could accu-
rately describe the relationship between DPP-4 inhibition 
and DBPR108 exposure. The Emax,DPP-4 was 120.4% and half 
maximal effective concentration (EC50) was 104.8 ng/mL 
after a single administration of DBPR108 and 106.2% and 
80.8 ng/mL after multiple doses, respectively.

3.5 � Safety

Among 30 enrolled patients, 20% of patients (n = 6; 1 
in the 50-mg group, 4 in the 100-mg group, and 1 in the 
200-mg group) experienced treatment-emergent adverse 
events (TEAEs). Most TEAEs were mild; only one event 
of hypertriglyceridemia in the 100-mg group was consid-
ered moderate in severity. TEAEs that occurred in the study 
were hypertriglyceridemia (n = 2 [6.7%]); hyperlipidemia, 
gingivitis, white blood cell count increase, neutrophil count 
increase, and iritis (n = 1 [3.3%] each). No severe TEAEs, 
serious TEAEs, or TEAEs leading to treatment interruption 
or discontinuation occurred in the study.

4 � Discussion

This single- and multiple-dose, randomized study charac-
terized the PK and PD of DBPR108 in Chinese patients 
with type 2 diabetes. DBPR108 had a favorable PK pro-
file with relatively quick absorption, dose proportionality 
from 50 to 200 mg, and minimal drug accumulation. The 

Fig. 3   Pharmacodynamic 
activity of DBPR108 (PDS) 
(a) inhibition of plasma DPP-4 
activity following a single dose 
of DBPR108, (b) inhibition of 
plasma DPP-4 activity follow-
ing multiple doses of DBPR108, 
(c) active GLP‐1 concentration-
time profiles after a single dose 
of DBPR108, and (d) active 
GLP‐1 concentration-time 
profiles after multiple doses of 
DBPR108. DPP-4 dipeptidyl 
peptidase-4, GLP-1 glucagon-
like peptide-1, PDS pharmaco-
dynamic set
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Fig. 4   DPP‐4 inhibition versus DBPR108 plasma concentration 
(PKPS/PDS) (a) after a single dose of DBPR108 and (b) after mul-
tiple doses of DBPR108. C concentration at the receptor, DPP-4 

dipeptidyl peptidase-4, Emax maximum drug effect, EC50 effective 
concentration at 50% of Emax, PDS pharmacodynamic set, PKCS 
pharmacokinetics concentration set
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PD results showed that the percentage of DPP-4 inhibition 
increased with higher DBPR108 exposure, and the plasma 
concentration of active GLP-1 increased after DBPR108 
administration.

The PK profile of DBPR108 in patients with type 2 dia-
betes was in line with that in healthy subjects [22]. After 
a single dose of 100 mg DBPR108 in healthy subjects, 
the median Tmax was 4.48 (range 1–6) h with mean (SD) 
of Cmax 218.8 (101.8) ng/mL; AUC​inf of 1447.3 (431.4) h 
× ng/mL; and t½ of 8.2 (8.6) h [22]. After multiple doses, 
DBPR108 was absorbed relatively quickly, with no obvious 
drug accumulation, as indicated by a t½,ss of 7.4–10.2 h and 
Rac range of 0.85–1.3. The steady state of DBPR108 was 
reached within a week (four continuous doses in a once-daily 
dosing schedule in this study). These characteristics support 
once-daily dosing of DBPR108.

The relationship between DPP-4 inhibition and DBPR108 
exposure was fitted by the Emax model, with an Emax,DPP-4 
of 106.19% and an EC50 of 80.8 ng/mL after multiple 
doses. After multiple doses, Emax,DPP-4 was 62.1% with 50 
mg DBPR108, 69.9% with 100 mg DBPR108, and 89.4% 
with 200 mg DBPR108. The effect of the DPP-4 inhibition 
of DBPR108 was generally comparable with other DPP-4 
inhibitors with Emax,DPP-4 of 90.4% after multiple doses of 
100-mg sitagliptin once daily in Chinese patients with type 
2 diabetes [23], 98.3% after multiple doses of 50-mg vilda-
gliptin twice daily in Japanese patients with type 2 diabetes 
[24], 83.1% after a single dose of 5-mg saxagliptin in healthy 
subjects [25], 92.3% after multiple doses of 5-mg linaglip-
tin once daily in male patients with type 2 diabetes [26], 
92.7% after a single dose of 25-mg alogliptin in patients with 
type 2 diabetes [27], and 86.0% after 168 h post single dose 
of 25-mg omarigliptin in healthy Japanese subjects [28]. 
Observed increases in active GLP-1 level were consistent 
with the known mechanism of action of DBPR108. Follow-
ing multiple doses of DBPR108, median time to Emax,GLP-1 
was 6–7 h.

Similar to other DPP-4 inhibitors, DBPR108 was well tol-
erated in patients with type 2 diabetes. In the current study, 
no patients experienced serious TEAEs or TEAEs leading to 
dose modification. Furthermore, no cardiovascular adverse 
events were observed.

Results from this study provided an overall profile of 
the PK and PD effects of DBPR108 at different dose levels 
in Chinese patients with type 2 diabetes without missing 
doses or dose reductions and with completed assessments 
for PK and PD evaluations. Furthermore, the PK and PD 
profiles in Chinese patients with type 2 diabetes, as char-
acterized in this study, inform further development of 
DBPR108, particularly for selecting the optimal dose regi-
men for this treatment. However, the study only enrolled 
Chinese patients. In addition, each group only included 
ten patients and each patient only received eight doses of 

DBPR108. A study with a larger sample size and longer 
treatment duration would provide a comprehensive PK, 
PD, and safety profile for DBPR108 in Chinese patients 
with type 2 diabetes.

In summary, single and multiple doses of DBPR108 
had a favorable PK profile with a clinically meaningful 
effect on DPP-4 inhibition and increases of plasma active 
GLP-1 level. Greater exposure to DBPR108 was associ-
ated with increased DPP-4 inhibition. DBPR108 was well 
tolerated without any cardiovascular adverse observed in 
patients with type 2 diabetes. These results support the use 
of once-daily dose regimens of DBPR108 and the contin-
ued clinical development of DBPR108 in patients with 
type 2 diabetes.
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