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Aim. The prevalence rate of type 2 diabetes mellitus (T2DM) has been increasing and a large proportion of patients still do not
achieve adequate or sustainable glycemic control on the basis of previous hypoglycemic treatment. In this present study, we
explored whether dorzagliatin, a novel glucokinase activator (GKA), could improve glycemic control and lessen glucose fluc-
tuation in drug-naive patients with T2DM. Methods. A self-comparative observational study of 25 drug-naive patients with T2DM
(aged 18-75years and HbAlc of 7.5%-11.0%) treated with dorzagliatin 75 mg twice daily for 52 weeks. Before and after dor-
zagliatin intervention, the serum levels of hemoglobin Alc (HbAlc), insulin, and C-peptide were measured repeatedly during
fasting and after a mixed meal. The continuous glucose monitoring (CGM) device was also used to obtain 24-hour glucose profiles
and assess the changes in glycemic variability parameters. Results. After 52 weeks of treatment with dorzagliatin, a numerally
greater reduction in HbAlc of 1.03% from the baseline was observed in patients with T2DM, accompanied by significant
improvement in insulin resistance and insulin secretion. Moreover, the standard deviation of blood glucose (SDBG) and the mean
amplitude of glycemic excursion (MAGE) derived from CGM data were significantly decreased after dorzagliatin therapy. The 24-
h glucose variation profile showed that study patients had obviously lower mean glucose levels during the postprandial period
from the baseline to week 52, an effect also demonstrated by the significant decrease in the incremental area under glucose
concentration versus time curve for 2h (1IAUCO0-2 h) after meals. Conclusions. This study suggests that dorzagliatin therapy could
effectively improve glycemic control and glucose fluctuation in drug-naive patients with T2DM.

1. Introduction

Type 2 diabetes mellitus (T2DM) is a chronic, complex, and
multifactorial disease that is characterized by a combination
of insulin resistance and f-cell dysfunction. The prevalence
rate of T2DM has been increasing, year by year, which bring
a huge burden for patients, clinicians, and healthcare sys-
tems [1]. Several antidiabetic drugs, including metformin,
sulfonylureas, and thiazolidinediones, have been approved
for the treatment of T2DM [2]. However, these drugs, when
used alone or in combinations of multiple agents, have been

unable to prevent the deteriorating function of pancreatic
islets, and a large proportion of patients still do not achieve
adequate or sustainable glycemic control [3, 4]. Therefore, it
is imperative that we explore new therapeutic drugs with
alternative mechanisms of action that could not only im-
prove glycemic control but also rescue or preserve the
function of existing f3-cells.

Several novel medications that target more recently
explored pathogenic pathways related to the gut, brain, and
kidneys have been introduced in recent years. Among them,
glucagon-like peptide-1 receptor agonists (GLP1-RAs) and
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sodium-glucose cotransporter-2 inhibitors (SGLT-2is) are
widely developed and used all over the world [5, 6].
However, currently available classes of glucose-lowering
medications, excepting metformin, have not been directly
or effectively targeted with regards to the inhibiting hepatic
glucose output, which is closely related to the development
of T2DM [7]. Introduction of activators of specific enzyme
members of the hexokinase family, glucokinase (GK) acti-
vators, has fulfilled this urgent need.

GK is a key enzyme in glycolysis that catalyzes the
phosphorylation of glucose to glucose-6-phosphate, acting
as a substrate for glycogen synthesis and activating glycogen
synthase [8, 9]. It is not widely expressed in pancreatic
B-cells or hepatic cells but expressed in enteroendocrine
cells, neurons, and cells in the anterior pituitary [10]. GK
could exert its critical role in maintaining glucose homeo-
stasis, primarily by eliciting glucose-stimulated insulin se-
cretion in pancreatic f3-cells and promoting glucose uptake
and glycogen synthesis in hepatic cells [11, 12]. The im-
portant role of GK in maintaining glucose homeostasis has
also been proven in patients with GK gene mutations, which
can cause many types of diabetes, including maturity-onset
diabetes of the young (MODY2) and permanent neonatal
diabetes mellitus (PNDM) [13-16]. Thus, GK has become an
appealing target for diabetes therapy. Dorzagliatin is cur-
rently in clinical trials for the treatment of T2DM due to its
novel dual GK activation in the pancreas and liver [17], and
preclinical studies have shown that dorzagliatin has a good
pharmacokinetic profile in healthy individuals [18] and good
efficacy and safety in the treatment of T2DM [17]. However,
the effects of dorzagliatin on blood glucose variation in
diabetic patients are still unclear. High glucose variability is
a risk factor for adverse outcomes in diabetic patients.
Several studies have found that glucose variation indicators,
such as the standard deviation of blood glucose (SDBG) and
mean amplitude of glycemic excursion (MAGE), were as-
sociated with chronic diabetes complications [19-21].

In the study reported here, we performed 2-time 3-day
continuous glucose monitoring (CGM) at the baseline and
the endpoint of dorzagliatin therapy in drug-naive patients
with T2DM, aiming to evaluate the effects of dorzagliatin on
long-term glycemic control (52weeks) and daily glucose
fluctuations.

2. Materials and Methods

2.1. Patient Population. This self-comparative, observa-
tional, and single-center study was conducted in the Nanjing
First Hospital, Medical University, China, and was approved
by the Ethics Committee of the hospital. All procedures were
performed in accordance with the principles of Good
Clinical Practice, the Declaration of Helsinki, and the rel-
evant Chinese regulations. Written informed consent was
obtained from all subjects before study initiation.

Eligible patients were required to meet the following
criteria: (1) men or nonfertile women with T2DM diagnosed
using the criteria of the World Health Organization in 1999;
(2) aged 18-75years; (3) had received only dietary and
exercise interventions at least three months before screening;
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(4) had exhibited poor glycemic control with hemoglobin
Alc (HbAlc) between 7.5% and 11.0%; (5) had a body mass
index (BMI) range of 18.5-35.0kg/m? and (6) agreed to
maintain the same dietary and exercise habits throughout
the entire research process. Critical exclusion criteria were as
follows: (1) clinical diagnosis of type 1 diabetes, diabetes
secondary to pancreatic injury, or other special types of
diabetes; (2) unexplained severe hypoglycemia or frequent
hypoglycemia within 3 months prior to screening; (3) fasting
C-peptide <1.0ng/ml at screening; (4) history of diabetic
ketoacidosis, diabetic lactic acidosis, or hyperosmolar hy-
perglycemic nonketotic coma; (5) uncontrolled hyperten-
sion blood pressure (systolic blood pressure >160 mmHg or
diastolic blood pressure >100 mmHg) or added/changed
antihypertensive drugs or adjusted antihypertensive drug
doses within the 4 weeks of screening; (6) history of car-
diovascular diseases, malignant tumors, or organ trans-
plantation; (7) triglyceride (TG) >5.7 mmol/L or who took
oral lipid-lowering drugs; (8) severe impaired liver and renal
function; and (9) history of psychiatric disease or misuse of
alcohol or drugs.

2.2. Study Design. A total of 29 patients with T2DM who
only received dietary and exercise intervention were enrolled
in this study. Four patients withdrew consent, and 25 pa-
tients completed the study. Eligible patients were treated
with dorzagliatin for 52 weeks. Based on previous results
which confirmed that 75 mg dorzagliatin twice a day was the
optimum effective dose and well tolerated in patients with
T2DM, all subjects of this present study were administered
dorzagliatin 75mg daily before breakfast and dinner and
there was no change in the dosage of trial medication. A
CGM device (iPro2, Medtronic, USA) was used for the
baseline and post-treatment assessments, and 23 patients
eventually completed the 2-time 3-day CGM. The study
design and flowchart of patients are shown in Figure 1.

2.3. Clinical and Laboratory Examination. Patient general
information and clinical data were recorded during
screening for eligibility. Height and body weight were
measured using a digital scale, and BMI was calculated as
weight divided by height squared (kg/m?). Blood samples from
all the patients were collected after overnight fasting (=10h).
Biochemical parameters, including HGB, ALT, AST, total
cholesterol (TC), TG, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C), and
serum creatinine (SCr), were measured using routine laboratory
methods with a HITACHI 7600 device (HITACHI, Tokyo,
Japan). The eGFR was calculated using the modification of diet
in renal disease equation, ie., eGFR (mL/min/1.73m%) =
186 x (SCr/88.4) — 1154 x (age) — 0.203 x (0.742 if female).
Mixed-meal tolerance tests (MMTTs) were conducted at
week 0, week 24, and week 52 to assess pancreatic f-cell
function and insulin resistance. The meal was standardized
by China National Cereals, Oils, and Foodstuffs Corporation
and contained 353 kcal, 75g carbohydrate, 1.48 g fat, and
8.0 g protein. The blood samples collected 0 and 120 min
after test-meal ingestion were subjected to measurements of
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patients HMS5552 and 23 patients
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Ficure 1: Flowchart.

insulin and C-peptide (SRL Inc., Tokyo, Japan). The ho-
meostasis model assessment for insulin resistance (HOMA -
IR), insulin secretion (HOMA-IS), and f cell function
(HOMA-B) was calculated using previously published
procedures [22, 23]. The insulinogenic index, the ratio of the
increment in insulin concentration to the increment in
glucose concentration (AI120/AG120), and a derived as-
sessment parameter, the increment in C-peptide concen-
tration to the increment in glucose concentration (AC120/
AG120), were calculated during MMTT, which has been
proposed as a measure of insulin secretion [24, 25].

2.4. The CGM System. For glucose fluctuation measure-
ments, the CGM system was applied to all subjects before
and at week 52 of the treatment. During the CGM moni-
toring period, all subjects were required to record their meal
times and measure their finger peripheral blood glucose at
least four times daily to calibrate the CGM system. Data
from 0:00 to 24:00 of the second day were used for calcu-
lating the following parameters: 24-h mean blood glucose
(MBG), SDBG, MAGE, largest amplitude of glycemic ex-
cursion (LAGE), average daily risk range (ADRR), low blood
glucose index (LBGI), high blood glucose index (HBGI),
time in range (TIR, glucose level 3.9-10.0 mmol/L), time
above range (TAR, glucose level >10.0 mmol/L), and time
below range (TBR, glucose level <3.9mmol/L). The in-
cremental area under glucose concentration versus time
curve from 0 to 2h (iIAUCO0-2 h) after three meals was also
calculated using the trapezoid rule.

2.5. Statistical Analysis. All statistical analyses were per-
formed using SPSS software (version 22.0; SPSS, Inc,
Chicago, IL). The Shapiro-Wilk test was used to assess the
distribution of data. Changes from the baseline were ana-
lyzed using a paired sample ¢ test or the signed rank-sum
test. P values were two-tailed with a significance level of 5%.

3. Results

3.1. Clinical Characteristics of the Patients. A total of 25
patients with T2DM successfully completed this study. The
mean age of the subjects was 58.6 years old (ranges from 47
to 68 years old, 36% women, and mean diabetes duration of
1.44years). The mean baseline weight and BMI of the
participants were 69.23 kg (ranges from 54.0 to 85.5 kg) and
25.50kg/m”> (ranges from 22.02 to 27.73kg/m’),

respectively. The clinical characteristics of the patients at the
baseline and after 52 weeks of intervention are described in
Table 1. ALT and AST levels showed minor increases after
dorzagliatin treatment but all remained within the normal
range. Total cholesterol and triglyceride levels were also
slightly elevated from baseline to week 52. No noteworthy
differences were observed in other parameters, such as
weight, BMI, SBP, and eGFR.

3.2. Glycemic Control and Homeostasis Model Assessment.
The most important glycemic control parameter, HbAlc,
was measured and compared to baseline levels. Dorzagliatin
treatment led to a significant decrease in HbAlc from week
0 to week 24 and week 52 (8.13+0.55% vs. 7.22 +0.22%,
P =0.001, and 8.13+0.55% vs. 7.10+£0.89%, P <0.001)
(Figure 2(a)). The mean HbAlc change from baseline was
—-0.91% to week 24 and —1.03% to week 52. The HbAlc
response rate (defined as the proportion of patients with
HbAlc <7.0% or HbAlc reduction >0.6%) was 68.0% at
week 24 and 72.0% at week 52.

Pancreatic f-cell function and insulin resistance were
assessed at week 24 and week 52. The C-peptide-derived
dynamic parameter AC120/AG120 was found to have in-
creased by 0.28 (0.46+0.26 vs. 0.74+0.51, P = 0.022) and
0.51 (0.46 +0.26 vs. 0.97 +0.93, P = 0.013) from baseline to
week 24 and week 52 after treatment, respectively
(Figure 2(b)). Correspondingly, AI120/AG120, the insulin-
derived dynamic parameter, was also elevated by 1.81
(3.28 £1.99 vs. 5.09 +4.16, P = 0.044) and 3.67 (3.28 + 1.99
vs. 6.95+3.71, P = 0.026) (Figure 2(c)). In addition, dor-
zagliatin treatment significantly reduced HOMA-IR from
baseline to week 24 and week 52 (1.49 +0.49 vs. 1.20 + 0.35,
P =0.001 and 1.49+0.49 vs. 1.30+0.46, P =0.013), ac-
companied by increases in HOMA-IS. No significant dif-
ference in HOMA-f3 levels was observed between baseline
and week 24 or 52 after treatment (Figure 2(d)).

3.3. Comparison of 24-h Glucose Variation Profiles.
Table 2 showed the glucose fluctuation parameters measured
using CGM during dorzagliatin administration. The MBG
was significantly reduced after dorzagliatin intervention
(10.21 +0.45 mmol/L vs. 8.52+0.38 mmol/L, P = 0.002).
Correspondingly, there was a significant decrease in TAR
(33.16 (19.10, 77.60) vs. 9.72 (0, 41.93)%, P = 0.004) and
HBGI (9.08 (4.81, 15.09) vs. 4.66 (1.61, 8.47), P = 0.002)



TaBLE 1: Clinical characteristics of the patients before and after intervention.
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Week 0 Week 52 P value
Weight (kg) 69.23 +9.69 69.13 +£9.62 0.816
BMI (kg/m?) 25.50 +2.14 25.46 +1.91 0.825
SBP (mmHg) 126.16 + 12.51 130.25+11.32 0.138
DBP (mmHg) 79.40 + 8.25 82.08 £8.15 0.132
Hemoglobin (g/L) 140.62 + 28.46 146.05+11.88 0.405
ALT (U/L) 18.32+6.26 21.52 £10.02 0.027
AST (U/L) 17.32+2.91 29.96 +5.44 0.012
Creatinine (ymol/L) 67.64 +11.59 69.36 + 14.89 0.359
eGFR (mL/min/1.73 mz) 98.71 +£22.89 96.05 +21.27 0.351
Total cholesterol (mmol/L) 4.68+£0.98 5.05+1.14 0.028
HDL-C (mmol/L) 1.16 £0.24 1.26 £0.27 0.008
LDL-C (mmol/L) 2.72+0.79 2.93+1.00 0.234
Triglycerides (mmol/L) 1.82+1.37 2.04+1.33 0.046

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; ALT: alanine aminotransferase; AST: aspartate transaminase; eGFR:
estimated glomerular filtration rate; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol. All data are shown as
mean + SD.
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FIGURE 2: Changes from week 0 to week 52 in HbAlc (a), C;20/G120 (b), I120/Gi20 (c), and HOMA-IR/B/IS (d), with values presented as the
mean. *P <0.05, **P<0.01, and ***P <0.001 vs. the baseline. Error bars show SEM.

accompanied by an increase in TIR (66.84 (22.40, 80.90) vs.
89.58 (58.07, 98.96) %, P = 0.005). There were no differences
in TBR and LBGI. The parameters of glycemic variability,

including SDBG, MAGE, LAGE, and ADRR, were signifi-
cantly lower than those determined before dorzagliatin
treatment.
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TaBLE 2: Glucose fluctuation parameters of the patients before and after intervention.

Before After P value
MBG (mmol/L) 10.21 £2.07 8.52+1.75 0.002
SDBG (mmol/L) 2.00+£0.71 1.46+£0.77 0.006
MAGE (mmol/L) 518+1.92 3.65+1.73 0.003
LAGE (mmol/L) 7.96 £2.65 598 +£2.42 0.008
ADRR 1.63+£0.36 1.16 £0.43 <0.001
LBGI 0 (0, 0.12) 0.07 (0, 0.99) 0.091
HBGI 9.08 (4.81, 15.09) 4.66 (1.61, 8.47) 0.002
TIR (3.9-10 mmol/L, %) 66.84 (22.40, 80.90) 89.58 (58.07, 98.96) 0.005
TAR (>10 mmol/L, %) 33.16 (19.10, 77.60) 9.72 (0, 41.93) 0.004
TBR (<3.9 mmol/L, %) 0 (0, 0) 0 (0, 0) 0.180

MBG: mean blood glucose (mmol/L); SDBG: standard deviation of mean blood glucose (mmol/L); MAGE: mean amplitude of glycemic excursions (mmol/L);
LAGE: largest amplitude of glycemic excursions (mmol/L); ADRR: average daily risk range; LBGI: low blood glucose index; HGBI: high blood glucose index;
TIR: time in range: percentage of time in the range of 3.9-10 mmol/L; TAR: time above range: percentage of time >10 mmol/L; TBR: time below range:
percentage of time <3.9 mmol/L. Continuous variables with normal distribution were presented as mean + SD; non-normal variables are shown as median

(interquartile range).

The 24-h glucose variation profiles plotted as average
blood glucose concentration per hour, measured using CGM
in patients after dorzagliatin administration, are shown in
Figure 3(a). The incremental postprandial area under the
glucose concentration versus time curve from 0 to 2h
(1IAUCO0-2h) of the patients after breakfast and dinner
significantly declined after treatment (Figure 3(b)).

3.4. Safety and Tolerance. 25 patients received dorzagliatin
treatment and were included in the safety analysis (Table 3).
No deaths or drug-related serious adverse events were re-
ported. Upper respiratory tract infection occurred in two
patients, and the investigators considered them unrelated to
the drug. Hypoglycemia occurred in two (8%) of the 25
patients, both were transient, and no cases of severe hy-
poglycemia that required medical assistance were reported.
We did not observe clinically significant abnormal trends
including abnormal hepatic and kidney function. There were
no significant differences in body weight or BMI before and
after dorzagliatin treatment (Table 1). Regarding blood
lipids, total cholesterol, low-density lipoprotein cholesterol
(LDL-C), and high-density lipoprotein cholesterol (HDL-C)
were within the normal range. The triglyceride level showed
a minor increase at week 52, and the incidence of hyper-
lipidemia was 52% at pretreatment and 60% in the 52 weeks
of treatment. One case of hyperlipidemia (TG >5.7 mmol/L)
occurred at week 8 and decreased after one month of dietary
control without stopping study medication.

4. Discussion

One of the aims of this study was to evaluate the effect of
dorzagliatin on glycemic control in patients with T2DM. We
found that dorzagliatin administration could significantly
reduce HbAlc and improve insulin resistance and S-cell
function at week 24 and week 52. Moreover, we further
explored the effect of dorzagliatin on glycemic fluctuation in
diabetic patients using the CGM system. Analysis of the
CGM data showed that dorzagliatin could not only corre-
spondingly improve glycemic control indicators, such as

MBG, TAR, and TIR, but could also lessen glucose fluctu-
ations, especially during the postprandial period.

GK is essential to the pathogenesis of T2DM, and there is
evidence that GK activity is reduced by approximately 50%
in T2DM patients compared with healthy subjects [26]. The
hypoglycemic effect of GK activators was first demonstrated
in a 2003 study performed in an animal model of type 2
diabetes [27]. A variety of synthetic or natural GK activators
have been reported since 2003, and the efficacy of some of
these with regards to the antihyperglycemic activity has been
explained in clinical research, including dual activators, such
as piragliatin, MK-0941 and AZD1656, and hepatoselective
activators, such as TTP-339, GKM-001, TMG-123, and PF-
04937319 [27-32]. However, most of these studies were
stopped clinical trials because of the incidence of hypo-
glycemia or other side effects. Dorzagliatin, a structurally
novel amino acid-based chemical scaffold that is a dual-
acting activator in the pancreas and liver, has been proven to
have a hypoglycemic effect in patients with T2DM in a 12-
week, phase II clinical trial [17]. Consistent with the results
of this phase II clinical study, our results show that dor-
zagliatin treatment led to significant reductions in HbAlc in
drug-naive patients with T2DM, —0.91% at week 24 and
—1.03% at week 52, compared to baseline levels. Further-
more, HbAlc levels were significantly lower throughout the
entire study period from week 4 onwards, the first visit of
this study. This result was more optimistic than those re-
ported by previous GK activator-related studies. For in-
stance, a phase II trial conducted in Japan found that no
significant decrease in HbAlc at week 4 after AZD1656
treatment [30]; a similar result also obtained in the clinical
trial of MK-0941 [28]. In addition, no patient experienced
serious drug-related side effects or hypoglycemia, weight
gain, or abnormal increases in liver enzymes. Our results
demonstrate the potential of dorzagliatin to maintain safe
use and long-term durability of efficacy even in early
diabetes.

HbAlc has been the gold standard for evaluating gly-
cemic control in patients with T2DM and the focus indicator
of most recent hypoglycemic therapies. The importance of
glucose variability in the long-term management of T2DM is
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FiGure 3: The 24-h glucose variation profiles (a) and the incremental area under glucose concentration versus time curve from 0 to 2h
(iAUCO0-2h) after breakfast, lunch, and dinner (b) of the patients before and after HMS5552 administration, with values presented as the
mean. *P <0.05, **P<0.01, and ***P < 0.001. Error bars show SEM.

TasLE 3: Adverse events and hypoglycemic events during the 52-week treatment period.

No. of patients

SAEs

Any AE

Upper respiratory tract infection
Hypertension

Hyperlipidemia

Abnormal hepatic function
Severe hypoglycemia

Clinically significant hypoglycemia (blood glucose level <54 mg-dl™")

0

N OO~ O DNdU

SAE: serious adverse event; AE: adverse event.

recognized by an increasing number of researchers [33].
Glycemic fluctuations, reflecting short-term oscillations in
blood glucose levels, have been proven to play a critical role
in the development of chronic diabetes complications, in-
cluding diabetic neuropathy and diabetic microvascular and
macrovascular disease, even in the population of patients
who have achieved HbAlc targets [19-21]. CGM is the
optimal tool for evaluating glucose variability and hypo-
glycemia, particularly nocturnal hypoglycemia or asymp-
tomatic hypoglycemia [34]. There were a number of clinical
studies to evaluate the effects of drug interventions on
glycemic and glucose variability in the population of patients
with T2DM by using CGM, such as dipeptidyl peptidase-4
inhibitors (DPP-4is), SGLT-2i, and GLP-1RA [35-38].
However, our study is the first to assess the effect of dor-
zagliatin on glycemic fluctuation in drug-naive patients
with T2DM.

In the present study, we found that glucose variability
indicators such as SDBG, MAGE, LAGE, and ADRR were all
significantly reduced at the end of the trial, which was also
reflected in the more stable 24-h glucose variation profiles.
Glycemic fluctuations mainly include hypoglycemic events
and postprandial hyperglycemia [39]. The CGM data ob-
tained from all of the study patients showed only one

hypoglycemic event, but no symptoms after dorzagliatin
intervention and no differences in terms of TBR and LBGI.
There was evidence that postprandial hyperglycemia was
associated with the development of cardiovascular disease in
patients with T2DM [40], independent of other cardiovas-
cular risk factors and measures of hyperglycemia [41].
Therefore, we further explored changes in incremental
postprandial area under the glucose concentration versus
time curve from 0 to 2h (IAUCO0-2 h) after three meals; and
our results showed that dorzagliatin notably reduced
iAUCO-2 h, especially when breakfast and dinner coincided
with the time at which medicine was taken. The results
indicate reduced blood glucose levels in patients treated with
dorzagliatin, reduction that occurs mainly during the
postprandial phase, especially after breakfast and dinner,
and that contributed greatly to the lower MBG detected and
improved glucose fluctuations. In addition, our results
demonstrate that dorzagliatin can improve glucose sensi-
tivity and promote insulin secretion in patients with T2DM.
Improvements in HOMA-IR and HOMA-IS continued to be
seen at week 52 after dorzagliatin treatment, suggesting that
dorzagliatin has long-lasting effects on the detrimental
symptoms of T2DM. We observed no statistically significant
rise in HOMA-B; however, AI120/AG120 and AC120/
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AG120, the other two comprehensive f-cell function pa-
rameters that could reflect postprandial release of insulin
and C-peptide [42], were markedly increased after dorza-
gliatin intervention.

In addition, dorzagliatin treatment did not result in any
significant changes in systolic or diastolic blood pressure,
body weight, or BMI. In addition, the laboratory parameters
related to the liver and kidney function were below the upper
limit of normal throughout the study period. Although TC
was elevated at the end of the study, primarily with regards
to HDL-C, all related measurements were also within
normal ranges. Triglyceride levels showed minor but stable
increases from baseline to week 52, contradicting results
from a previous 12-week phase II clinical trial [1]. But no
case of a hyperlipidemia adverse event in the dorzagliatin
group was judged by investigators to be related to dorza-
gliatin throughout the entire study period. Therefore, dor-
zagliatin demonstrates good tolerability and safety until
52 weeks of treatment.

Recent research has found that the GKA could promote
hepatic fat accumulation in db/db mice, accompanied by
some dynamic changes in the expression of hepatic genes
involved in lipogenesis and gluconeogenesis [43]. But there
are currently no reports on the effect of this novel GKA,
dorzagliatin, on lipoprotein lipase, hepatic triglyceride
content, and hepatic triglyceride synthesis in type 2 diabetes
patients. This might be achieved through magnetic reso-
nance imaging or DXA methods to indirect response the
effect of dorzagliatin on the liver steatosis or hepatic tri-
glyceride content in the future.

It would be remiss not to point out the limitations of this
study. The sample size of this study was initially small. Then,
we selected a population of drug-naive patients with T2DM
who might be in the early stages of diabetes. This may mean
that our conclusions are not generalizable to patients with
severe T2DM, such that further clinical trials are needed.
Finally, no comparisons with other hypoglycemic drugs
were designed or obtained, and we provided no continued
follow-up after drug discontinuation in this study, limita-
tions that must be considered and preferably eliminated in
future trials.

5. Conclusion

The present study has demonstrated that dorzagliatin mono-
therapy can be effective, safe, and well tolerated. We show that,
in this study, dorzagliatin treatment not only improved gly-
cemic control but also effectively reduced glycemic fluctua-
tions, an effect most obviously observed in postprandial glucose
fluctuations. More studies are required to clarify the effects of
dorzagliatin on poorly controlled patients in combination with
other hypoglycemic drugs and on cardiovascular and renal
outcomes of patients susceptible to T2DM in the future.
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