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Objective: This Phase I study evaluated the safety, tolerability, pharmacokinetics (PK) and pharmacodynamics (PD) of BGT-002, 
a novel ATP-citrate lyase (ACLY) inhibitor, in healthy Chinese adults.
Methods: This study included three parts: Part I (single-ascending-dose study), Part II (multiple-ascending-dose study), and Part III 
(food effect study). A total of 104 healthy subjects were enrolled in the study and were given BGT-002 tablet or placebo per protocol 
requirements. Blood samples were collected for pharmacokinetic and pharmacodynamic analysis. Safety was assessed by clinical 
examinations and adverse events.
Results: In Part I, BGT-002 demonstrated rapid absorption with a Tmax of 0.67 to 1.75 hours, and slow elimination with a T1/2 of 
24.53 to 72.86 hours, prolonged with increased dosages. Cmax and AUC0-∞ ranged from 1.55 to 48.39 μg/mL, and 31.09 to 
2930.69 h·μg/mL, respectively. In Part II, the accumulation index (Rac) of Cmax and AUCtau following 14 days of consecutive 
administration were 3.53 to 3.62 and 5.29 to 5.59, respectively, with a dose-proportionality PK profile. The levels of total cholesterol 
(TC), non-high-density lipoprotein cholesterol (non-HDL-C), and low-density lipoprotein cholesterol (LDL-C) were maximally 
decreased by 15.80%, 18.50%, and 22.37%, respectively. In Part III, the geometric mean ratio (90% CI) of fed to fasting condition in 
Cmax and AUC0-∞ of BGT-002 were 73.11% and 98.36%, respectively, indicating a minor food effect on the absorption rate. Across the 
study, two cases of Grade 3 adverse events (elevated blood triglycerides) were reported, both of which were assessed as not related to 
BGT-002. No serious adverse events were observed.
Conclusion: BGT-002 demonstrated favorable safety, tolerability, and lipid-lowering effects, supporting its potential for further 
clinical development.
Clinical Trial Registration: ChiCTR2200057793(https://www.chictr.org.cn/showproj.html?proj=160210); ChiCTR2300067474(https:// 
www.chictr.org.cn/showproj.html?proj=182183); ChiCTR2300067472(https://www.chictr.org.cn/showproj.html?proj=184079).
Keywords: safety, tolerability, pharmacokinetics, pharmacodynamics, BGT-002, novel ACLY inhibitor

Introduction
Hypercholesterolemia is a disease characterized by abnormal cholesterol absorption and metabolism caused by the 
accumulation of various pathogenic factors. This condition leads to abnormally elevated serum cholesterol levels and is 
often accompanied by chronic metabolic diseases such as inflammation and vascular wall calcification. 
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Hypercholesterolemia is the primary risk factor of atherosclerosis which is the main cause of many cardiovascular 
diseases.1–3

Guidelines for the prevention and treatment of hypercholesterolemia emphasize that Low-Density Lipoprotein 
Cholesterol (LDL-C) is the most critical risk factor for atherosclerotic cardiovascular disease and recommend it as the 
primary intervention target.4 The short-term goal of drug treatment for hypercholesterolemia is to reduce plasma level of 
LDL-C, and the long-term goal is to delay the occurrence of cardiovascular events so as to prolonging the patients’ 
survival time.5 Reducing the side effects of drug therapies while maintaining the quality of life is the overall goal of 
hypercholesterolemia treatment.6,7

Current mainstays for treating hypercholesterolemia include inhibiting hepatic cholesterol synthesis (such as statins), 
reducing intestinal cholesterol absorption (such as ezetimibe and hyzetimibe), and promoting cholesterol degradation 
(such as PCSK9 inhibitors).8 Statins are the most prescribed drugs based on their demonstrated clinical benefits. 
However, some statins associated side effects like adverse musculoskeletal effects and liver function damage lead to 
a large number of patients intolerant to statins (7–29% of patients) thus demanding novel lipid-lowering treatments.9

ATP-citrate lyase (ACLY) has attracted increasing attention as a novel therapeutic target for treating hypercholester
olemia and other metabolic dysfunction-associated diseases.10,11 In 2020, Nexletol (ETC-1002, bempedoic acid), 
developed by Esperion, was approved in US and Europe as the first small molecule ACLY inhibitor. In its CLEAR 
Outcomes study the 4 major adverse cardiovascular events (4-MACE) were significantly reduced by −13% compared 
with placebo group.9 In contrast to the previous reported ACLY inhibitors, bempedoic acid demonstrated good 
pharmacokinetic characteristics, favorable membrane permeability, improved cellular activity, and moderate effect in 
lowering LDL-C both in vitro and in vivo.12–16 However, bempedoic acid is not launched in China.

BGT-002, a novel ACLY inhibitor developed by the scientists of Shanghai Institute of Materia Medica, is being 
clinically developed as a new modality for treatment of hypercholesterolemia and metabolic dysfunction-associated 
steatohepatitis.17 The objective of this Phase I study was to assess the safety, tolerability, and pharmacokinetic (PK) 
profile of BGT-002, as well as to explore its pharmacodynamic (PD) characteristics, in healthy Chinese adults.

Methods
Study Population
Eligible participants included healthy adults aged 18 to 45 years with a body mass index between 19.0 and 30.0 kg/m² 
and a minimum weight of 50 kg for males and 45 kg for females. All subjects were required to be in good medical 
condition with no clinically significant abnormalities. This determination was based on a comprehensive evaluation, 
including detailed medical history, physical examination, clinical laboratory tests, 12-lead electrocardiograms (ECG), and 
vital sign assessments. The study adhered to the principles outlined in the Declaration of Helsinki and the Guidance on 
Good Clinical Practice (GCP). Ethical approval was obtained from the Ethic Committee of Shanghai Xuhui Central 
Hospital (Approval Nos: [2021(045)], [2022(025)], [2022(029)]). Written informed consent was obtained from all 
participants prior to the initiation of any study-related activities. The study was registered at Chinese Clinical Trial 
Registry (https://www.chictr.org.cn) under registration numbers ChiCTR2200057793, ChiCTR2300067474, and 
ChiCTR2300067472, and was conducted in the Phase 1 Clinical Research Unit of Shanghai Xuhui Central Hospital.

Investigational Medicinal Product
BGT-002 was formulated as oral tablets with dosage strength of 50 mg (Lot No: 21091304) and 200 mg (Lot No: 
2109132). Placebo tablets, identical in appearance and containing the same inactive ingredients, were also manufactured 
in 50 mg (Lot No: 21091303) and 200 mg (Lot No: 21091301). All tablets, both the investigational drug and placebo, 
were supplied by Guangzhou Yipinhong Pharmaceutical Co., Ltd. The 50 mg tablet is a scored tablet. For the 25 mg 
dose, the 50 mg tablet was split along the score line to obtain a 25 mg portion. Subsequently, the 25 mg portion was 
further divided and weighed to achieve a 12.5 mg dose.
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Study Design
This study employed a single-center, randomized, multicohort design with three parts: Part I (single-ascending-dose 
study, SAD), Part II (multiple-ascending-dose study, MAD), and Part III (food effect study) (Figure 1). The SAD study 
was divided into two phases: a preliminary trial phase including one cohort of 12.5 mg with two subjects, and 
a sequential seven ascending dose cohorts (25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 250 mg, and 300 mg) each with 
eight subjects (six receiving BGT-002 tablets and two receiving placebo tablets). The decision to proceed to the next dose 
level was made by both investigator and sponsor according to the dose-escalation criteria in the protocol. The MAD 
study consisted of three cohorts (25 mg, 50 mg, and 75 mg) each with twelve subjects (nine received BGT-002 tablets 
and three received placebo tablets). Subjects were given BGT-002 tablets or placebo on the morning of day 1 to day 14. 
In the food effect study, a two-period crossover design was implemented. Fourteen subjects were divided into two groups 
with one group receiving a 100 mg dose of BGT-002 under fasting (following a 10-hours fasting) along with 240 mL of 
water, and the other group receiving the same dosage after a meal consisting of approximately 967.15 kcal. Following 
a 14-day washout period, the groups were crossed over: participants who initially received BGT-002 in a fasted state 
were administered the drug after a meal, and vice versa.

Safety Assessments
Safety assessments involved the comprehensive evaluation of adverse events (AE), vital signs (including seated blood 
pressure, pulse rate, respiratory rate, and body temperature), physical examinations, clinical laboratory tests (including 
blood routine, blood biochemistry, coagulation function, urine routine, stool routine, and occult blood), and triplicate 12- 
lead ECGs. AEs and serious adverse events (SAE) were assessed following the NCI-CTC AE version 5.0 guidelines.

Descriptive summaries of crucial parameters from laboratory tests, vital signs, and 12-lead ECGs, along with any 
changes relative to baseline, were provided. Cross-tabulation was used to clinically assess laboratory tests, 12-lead ECGs, 
and physical examinations, summarizing the number and percentage of clinically significant changes before and after 
treatment. AEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA) version 25.1. The analysis 
of AEs focused on treatment-emergent adverse events (TEAEs), encompassing AEs from the first administration of the 
investigational drug until the central follow-up on day 10 (±1 day) post-final dose. Treatment-related adverse events 
(TRAEs) are the TEAEs related to the investigational drugs classified as those with a plausible, likely, or possible causal 
relationship to the drug. If the association with the drug could not be determined or was unclear, the AE was included in 
drug-related TEAEs during data compilation. The summary of TEAEs included the count, incidence, and number of 
occurrences. AE incidence was calculated for each System Organ Class (SOC) and Preferred Term (PT) per participant.

Figure 1 Disposition of subjects.
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Pharmacokinetic and Pharmacodynamic Sample Collection
In the SAD study, blood samples for PK analysis were collected at various time points: for cohort 1, at 0 hours 
(60 minutes before dosing) and at 10 min, 20 min, 40 min, 1 h, 1.5 h, 2 h, 3 h, 4 h, 6 h, 8 h, 12 h, 24 h, 48 h, 72 h, 96 h, 
and 120 h post-dosing; for cohort 2–6, at 0 hours (60 minutes before dosing) and at 10 min, 20 min, 30 min, 45 min, 1 h, 
1.5 h, 2 h, 4 h, 8 h, 12 h, 24 h, 48 h, 72 h, 96 h, and 120 h post-dosing; for cohort 7–8, at 0 hours (60 minutes before 
dosing) and at 10 min, 20 min, 40 min, 1 h, 1.5 h, 2 h, 3 h, 4 h, 6h, 8 h, 12 h, 24 h, 48 h, 72 h, 96 h, 120 h, 168 h, and 
240 h post-dosing.

In the MAD study, blood samples for PK analysis were collected on day 1 at 0 hours (60 minutes before dosing) and 
10 min, 20 min, 30 min, 45 min, 1 h, 1.5 h, 2 h, 4 h, 8 h, and 12 h post-dosing. From day 2 to day 13, blood samples for 
PK analysis were obtained at 24 h, 144 h, 264 h and 288 h, and on day 14, samples were collected at 0 hours (60 minutes 
before dosing) and at 10 min, 20 min, 30 min, 45 min, 1 h, 1.5 h, 2 h, 4 h, 8 h, 12 h, 24 h, 48 h, 72 h, 96 h, 120 h, 
168 h (only 75mg cohort), and 240 h (only 75mg cohort), post-dosing. Blood samples for PD analysis were collected at 
on day 1 at 0 hours, 24 h, 144 h, 360 h, 432 h (for Group 25mg and 50mg), 552 h (for Group 75mg). The PK samples for 
determining the whole blood-to-plasma concentration ratio were collected at 0 h (pre-dose), 1.5 h, 4 h, 12 h, 24 h, 120 h, 
and 240 h following the final dose administered on Day 14 in 75mg cohort.

In food effect study, blood samples for PK analysis were collected on day 1 and day 15 at 0 hours (60 minutes before 
dosing) and at 10 min, 20 min, 40 min, 1 h, 1.5 h, 2 h, 3 h, 4 h, 6h, 8 h, 12 h, 24 h, 48 h, 72 h, 120 h, 168 h, and 
240 h post-dosing.

Blood samples for PK analysis were collected into anticoagulant tubes containing K2EDTA immediately after blood 
withdrawal. The samples were centrifuged at 1500g for 10 minutes at 4°C within 1 hour of collection. Plasma samples 
were collected and stored at −80°C for subsequent LC-MS/MS analysis.

Pharmacokinetic and Pharmacodynamics Sample Analysis
BGT-002 and its acyl glucuronide metabolite, ZM326E-M2 in plasma were analyzed according to a previously validated 
LC-MS/MS method.10

Triglycerides (TG), TC, LDL-C, HDL-C, apolipoprotein A (ApoA), apolipoprotein B (ApoB), high-sensitivity 
C-reactive protein (hsCRP), β-hydroxybutyrate (β-HB), non-HDL-C, lipoprotein (a)[Lp(a)] were analyzed in the lab of 
Shanghai Xuhui central hospital.

Statistical Analysis
PK parameters were determined by employing a noncompartmental analysis method. The PK parameters were calculated 
using WinNonlin (version 8.2), and the other statistical analyses were performed using SAS (version 9.4). PK parameters 
encompassed Cmax, area under the concentration-time curve from time zero to the last measurable time point (AUC0–t), 
area under the concentration-time curve from time zero to infinity (AUC0–∞), time to maximum concentration (Tmax), 
T1/2, terminal clearance (CL/F), volume of distribution (Vz/F). Additionally, the area under the concentration-time curve 
during the time interval of 24 h (AUCtau), the ratio of the metabolite Cmax or AUC to that of the parent drug after 
conversion to molar concentrations (metabolic rate, MR), accumulation ratio of AUCtau or Cmax (Rac[AUC], or Rac 
[Cmax]) were calculated for the MAD, and the lag time (Tlag, the time point before the first measurable concentration 
corresponds to the time) was calculated for the food effect study.

The dose proportionality of Cmax and AUCs was assessed using a power model, which can be expressed as ln(Y) = α 
+ βln (dose)+ε, where Y represents the evaluated pharmacokinetic parameters, and β is the proportionality coefficient. If 
the 90% confidence interval (CI) for β was well within the critical interval, the increase in systemic exposure with dose 
was linear. The critical interval is given as follows: [1þ ln θLð Þ

ln rð Þ , [1þ ln θHð Þ

ln rð Þ ]. r=H/L, where H represents the highest 
administered dose, L represents the lowest administered dose; θLand θH are the lower and upper confidence intervals, 
respectively, which were taken as 0.5 and 2 in this study.

Mixed-effects models were used to assess the effect of food on drug pharmacokinetics. The fixed effects included 
sequence, treatment (fasting or fed), and period. The random effect was the subject nested within the sequence. The food 
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effect was analyzed by geometric least squares mean (geoLSM) ratios (fed/fasting) and their 90% confidence intervals 
(CIs) for log-transformed Cmax and AUC values. The absence of a food effect was concluded if the 90% CIs for the test 
(fed group) vs reference (fasting group) geoLSM ratios fell entirely within the 80% to 125% range for Cmax and AUC 
values. The differences in Tmax and Tlag under different conditions were analyzed using a non-parametric Wilcoxon rank 
sum test, with the significance level set at P < 0.05.

Results
Subject Demographics and Baseline Characteristics
In the SAD study, 58 subjects were randomized and evaluated for safety. Among them, 2 participants participated in the 
preliminary trial, 42 participated in the single-ascending-dose trials and provided pharmacokinetics data, and 14 received 
a placebo. In the MAD study, 36 subjects were randomized and assessed for safety. Among these subjects, 27 subjects 
received BGT-002 and provided pharmacokinetics data, while 9 subjects received placebo. In the food effect study, 14 
subjects were separated into two crossover groups (fasting, fed). Throughout all the treatment cohorts, subjects demon
strated similar baseline demographics (Table S1). All the subjects completed the study.

Pharmacokinetics
Single-Ascending-Dose Study
In both the preliminary trial and sequential ascending phases, the pharmacokinetics of BGT-002 and its acyl glucuronide 
metabolite ZM326E-M2 were evaluated. After administering BGT-002 under fasting condition, it was rapidly absorbed, 
with a Tmax ranging from 0.67 to 1.75 hours. The Cmax ranged from 1.55 to 48.39 μg/mL, and AUC0-∞ spanned from 
31.09 to 2930.69 h·μg/mL (Table 1 and Figure 2). It was also found that BGT-002 was eliminated slowly with a half-life 
(T1/2) ranging from 24.53 to 72.86 hours. The metabolite, ZM326E-M2, showed similar pharmacokinetic characteristics 
to those of the parent drug. The Cmax for ZM326E-M2 ranged from 0.16 to 12.29 μg/mL, with AUC0-∞ ranging from 5.36 
to 797.41 h·μg/mL. The T1/2 of ZM326E-M2 ranged from 24.57 to 79.52 hours. 

Multiple-Ascending-Dose Study
Healthy Chinese subjects were administered BGT-002 tablets at doses of 25 mg, 50 mg and 75 mg orally once daily for 
14 consecutive days (Table 2 and Figure 2). The plasma concentrations of both BGT-002 and ZM326E-M2, reached 
a steady state by approximately the 12th day. On day 14, at steady state, the Tmax of BGT-002 was between 1.00 h and 
2.00 h. Across the dosage range of 25 to 75 mg, the Cmax,ss of BGT-002 ranged from 13.93 to 41.73 h·μg/mL, and the 
AUCtau,ss ranged from 253.40 to 781.09 h·μg/mL, both increasing proportionally with the dose (Table S2). The BGT-002 
exhibited accumulation in the body after multiple administrations, with an accumulation ratio (Rac) for Cmax ranging 
from 3.53 to 3.62, and Rac for AUCtau from 5.29 to 5.59, based on data collected on Day 1 and Day 14 of the MAD 
study. The pharmacokinetic characteristics of the metabolite ZM326E-M2 were similar to those of the parent drug after 
repeated dosing, with plasma exposure levels amounting to 10.53% to 18.77% of the parent drug. The mean of whole 
blood/plasma partition ratio for BGT-002 was 0.57 for AUCtau (Table S3), indicating that BGT-002 preferentially 
distributes in plasma.

Food Effect Study
In the food effect study, Table 3 summarizes the PK parameters of BGT-002 and ZM326E-M2 under fasting and fed 
states, whereas primary exposure parameter (Cmax, AUC0-t, and AUC0-∞) estimates are summarized based on a mixed- 
effects model. In this model, the geometric mean ratio (90% CI) of fed to fasting state in Cmax and AUC0-∞ of BGT-002 
were 73.11% (69.24%, 77.20%) and 98.36% (95.47%, 101.34%), respectively (Table 3 and Figure 3). These results 
suggest that food may have a minor effect on the absorption rate of BGT-002, but does not significantly affect the extent 
of its absorption. The median (Min-Max) Tmax for fasting and fed conditions was 1.50 hours (0.67–1.50) and 3.50 hours 
(1.50–4.0), respectively. The difference in Tmax of BGT-002 between the fed and fasting states was statistically 
significant (P=0.0002).
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Pharmacodynamics
Levels of total cholesterol in the 25 mg, 50 mg, and 75 mg of BGT-002 groups showed a reduction starting from the 
7th day after administration, with the reduction percentage increasing over the course of treatment. The maximum 
percentage reductions from baseline in the 25 mg and 50 mg groups were observed on day 19, at 10.98% and 13.80%, 
respectively. In the 75 mg group, the maximum reduction occurred on day 14, with a decrease of 15.80%. No significant 
reduction from baseline was observed in the placebo group (Table S4).

Non-HDL cholesterol levels in the 50 mg and 75 mg BGT-002 groups also began to decrease on the 7th day after 
administration, with reductions increasing over time. The maximum percentage reductions from baseline in the 50 mg 
group occurred on day 19 (18.50%), while in the 75 mg group, the maximum reduction was seen on day 14 (13.59%). 
For the 25 mg group, Non-HDL cholesterol levels decreased by day 14, reaching a maximum reduction of 14.99% 
on day 19. No significant reduction from baseline was observed in the placebo group.

Low-density lipoprotein cholesterol levels in all three BGT-002 groups (25 mg, 50 mg, and 75 mg) showed decreases 
by the 7th day after administration. The 25 mg and 75 mg groups exhibited the largest percentage reduction from baseline 
on day 14, with reduction of 5.88% and 22.37%, respectively. In the 50 mg group, the largest reduction was observed 
on day 19, at 21.52%. No significant reduction observed in the placebo group.

Safety and Tolerability
In SAD study, a total of 24 (41.4%) subjects experienced at least one AE during the study and the incidence of 
TRAEs was 37.9% (Table S5). The incidence rates of TEAEs were 50.0%, 33.3%, 33.3%, 33.3%, 50.0%, 33.3%, 
33.3%, 50.0%, 50.0% for 12.5 mg, 25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 250 mg, 300 mg and placebo group, 
respectively (Table 4). The most common AEs by organ class were sinus bradycardia, which were reported in the 
20.5% participants receiving BGT-002, and 28.6% participants treated with placebo. The second most common 
AEs by organ class were elevated aspartate aminotransferase, which were reported in the 14.3% participants 
treated with placebo and 0% participant receiving BGT-002, respectively.

Table 1 Geometric Mean (Geometric Standard Deviation) Pharmacokinetic Parameters of BGT-002 and ZM326E-M2 in the SAD 
Study

Parameters (unit) 12.5 mg 

n = 2

25 mg 

n = 6

50 mg 

n = 6

100 mg 

n = 6

150 mg 

n = 6

200 mg 

n = 6

250 mg 

n = 6

300 mg 

n = 6

BGT-002

Tmax(h)a 0.67 (0.67,0.67) 1.50 (0.50,4.00) 1.00 (0.50,4.00) 1.13 (0.50,2.00) 1.75 (1.00,2.00) 1.50 (1.00,2.00) 1.50 (0.33,2.00) 1.25 (0.67,1.50)

Cmax (μg/mL) 1.55 (38.76) 3.95 (22.19) 8.35 (18.13) 16.03 (12.38) 26.86 (15.59) 33.35 (12.55) 45.21 (6.44) 48.39 (15.31)

T1/2 (h) 24.53 (28.30) 28.36 (18.15) 42.81 (34.75) 56.44 (13.18) 72.86 (25.99) 65.25 (18.72) 62.95 (29.81) 69.37 (22.14)

AUC0-t (h·μg/mL) 29.07 (66.88) 87.88 (15.03) 225.98 (7.49) 554.52 (21.77) 976.18 (13.98) 1167.40 (15.65) 2085.20 (23.86) 2627.65 (26.29)

AUC0-∞ (h·μg/mL) 31.09 (64.73) 91.83 (15.37) 262.82 (15.53) 720.27 (26.47) 1401.06 (15.26) 1603.59 (23.60) 2280.62 (30.50) 2930.69 (31.83)

AUC0-120h (h·μg/mL) 30.01 (61.04) 87.02 (13.90) 225.98 (7.49) 554.52 (21.77) 976.18 (13.98) 1167.40 (15.65) 1609.60 (17.11) 1964.51 (21.41)

Vz/F (L) 12.55 (32.15) 9.82 (14.65) 10.36 (19.44) 9.96 (16.76) 9.92 (23.01) 10.35 (9.76) 8.77 (12.59) 9.03 (9.90)

CL/F (L/h) 0.35 (64.75) 0.24 (15.37) 0.17 (15.48) 0.12 (26.51) 0.09 (15.29) 0.11 (23.61) 0.10 (30.55) 0.09 (31.56)

ZM326E-M2

Tmax(h)a 6.33 (0.67,12.00) 4.00 (0.50,8.00) 4.00(4.00,8.00) 4.00(4.00,8.00) 4.00(4.00,4.00) 4.00(4.00,4.00) 4.00(4.00,6.00) 4.00(4.00,4.00)

Cmax (μg/mL) 0.16 (37.59) 0.57 (43.67) 1.56 (20.80) 3.41 (20.20) 7.02 (18.15) 9.93 (26.66) 11.54 (11.29) 12.29 (31.63)

T1/2 (h) 24.57 (11.02) 26.42 (14.55) 36.94 (56.51) 53.64 (28.16) 56.69 (34.60) 56.90 (30.79) 62.20 (57.86) 79.52 (41.28)

AUC0-t (h·μg/mL) 4.80 (86.32) 20.16 (44.64) 61.13 (16.49) 160.49 (23.10) 360.38 (27.76) 376.01 (19.52) 678.46 (13.41) 681.30 (35.50)

AUC0-∞ (h·μg/mL) 5.36 (80.72) 20.98 (44.34) 71.66 (24.56) 209.79 (24.27) 492.940 (35.79) 498.79 (31.45) 746.32 (14.33) 797.41 (44.20)

AUC0-120h (h·μg/mL) 5.16 (79.76) 20.09 (43.26) 61.13 (16.49) 160.49 (23.10) 360.38 (27.76) 376.01 (19.52) 532.10 (11.63) 532.69 (29.96)

MRCmax 0.067 (1.06) 0.093 (54.28) 0.121 (34.15) 0.138 (27.01) 0.170 (28.17) 0.194 (20.03) 0.166 (13.76) 0.165 (36.51)

MRAUC0-t 0.107 (13.92) 0.149 (40.60) 0.176 (11.22) 0.189 (32.61) 0.240 (39.96z0 0.209 (21.62) 0.211 (23.28) 0.168 (36.14)

MRAUC0-∞ 0.112 (12.01) 0.148 (39.20) 0.177 (12.16) 0.189 (34.68) 0.228 (40.37) 0.202 (34.66) 0.213 (26.23) 0.177 (37.26)

Note: aTmax is reported as median (minimum value, maximum value).
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In MAD study, a total of 25 (69.4%) subjects experienced at least one AE during the study and the incidence of AEs 
related to the investigational drug was 25% (Table S6 and Table 4). The incidence rates of TEAEs were 22.2%, 77.8%, 
88.9%, 88.9% for 25 mg, 50 mg, 75 mg and placebo group, respectively. The most common AEs by organ class were 
COVID-19, which were reported in the 55.6% participants in the 75 mg cohort, and 22.2% participants treated with 
placebo. The second most common AEs by organ class were elevated blood ketones, which were reported in the 22.2% 
participants in the 75mg cohort, and 0% participants treated with placebo.

In the food effect study, 14 subjects were included in the safety set. A total of 6 subjects experienced 9 AEs, resulting 
in an AE incidence rate of 42.9% (Table S6 and Table 4). Of these, 5 AEs in 4 subjects (28.6%) were assessed by 
investigators as related to the study drug, while the remaining AEs were deemed possibly unrelated. The incidence rates 
of AEs for fasting and fed administration were 35.7% and 21.4%, respectively, with related AE incidence rates of 21.4% 
and 7.1%, respectively. The TEAEs and TRAEs were observed more frequently after fasting administration compared to 
fed administration. All possibly related AEs were of Grade 1 in severity and included positive urine leukocytes (1 case), 
hematuria (1 case), upper respiratory tract infection (1 case), increased white blood cell count (1 case), and increased 
neutrophil count (1 case).

Figure 2 Mean (standard deviation) plasma concentration-time profiles (semi-log) of BGT-002 and ZM326E-M2 in the single-ascending-dose study and the multiple- 
ascending-dose study. PK profiles of (a) BGT-002 concentration in the SAD study. (b) ZM326E-M2 concentration in SAD study. (c) BGT-002 concentration in the MAD 
on day 1. (d) ZM326E-M2 concentration in the MAD study on day 1. (e) BGT-002 concentration in the MAD study on day 14. (f) ZM326E-M2 concentration in the MAD 
study on day 14.
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Table 2 Geometric Mean (Geometric Standard Deviation) Pharmacokinetic Parameters of BGT-002 and ZM326E-M2 
in the MAD Study

Parameters (unit) Day 1 Day 14

25 mg 
n = 9

50 mg 
n = 9

75 mg 
n = 9

25 mg 
n = 9

50 mg 
n = 9

75 mg 
n = 9

BGT-002

Tmax (h)a 1.50 (0.33, 2.00) 1.50 (0.50, 2.00) 1.50 (0.50, 4.00) 1.50 (0.50, 2.00) 2.00 (1.00, 2.00) 1.00 (0.50, 4.00)

Cmax (μg/mL) 3.95 (13.86) 7.50 (17.51) 11.53 (15.72) 13.93 (18.61) 26.75 (16.93) 41.73 (14.50)

T1/2 (h) NA NA NA 61.47 (12.10) 85.49 (26.27) 79.94 (20.51)

AUC0-24h or AUCtau (h·μg/mL) 45.36 (14.00) 95.59 (13.64) 147.19 (13.65) 253.40 (17.80) 505.90 (18.80) 781.09 (14.09)

Rac (Cmax) NA 3.53 (12.02) 3.56 (11.87) 3.62 (20.11)

Rac (AUC tau) 5.59 (15.94) 5.29 (10.18) 5.31 (16.33)

Cmin, ss(μg/mL) 8.56 (19.94) 17.57 (20.54) 27.79 (13.86)

Cav, ss(μg/mL) 10.56 (17.81) 21.08 (18.80) 32.54 (14.09)

ZM326E-M2

Tmax (h)a 4.00 (0.50,8.00) 4.00 (0.50,8.00) 4.00 (0.75,4.00) 4.00 (4.00,12.00) 8.00 (1.00,24.00) 4.00 (1.00,8.00)

Cmax (μg/mL) 0.59 (45.94) 1.41 (32.43) 2.72 (50.00) 2.07 (29.58) 4.98 (39.30) 12.07 (40.38)

T1/2 (h) NA NA NA 111.70 (168.31) 108.07 (71.16) 88.13 (49.29)

AUC0-24h or AUCtau (h·μg/mL) 9.18 (41.70) 23.54 (34.40) 39.71 (45.33) 41.07 (27.43) 100.39 (41.00) 225.72 (41.97)

Rac (Cmax) NA 3.53 (37.02) 3.54 (26.33) 4.45 (35.45)

Rac (AUC tau) 4.47 (36.75) 4.26 (20.29) 5.69 (24.34)

Cmin, ss(μg/mL) 0.95 (49.40) 2.70 (44.22) 6.28 (38.20)

Cav, ss(μg/mL) 1.713 (27.43) 4.18 (40.95) 9.41 (41.96)

BGT-002

MR(Cmax) (%) 9.65 (46.46) 12.15 (34.76) 15.31 (39.79) 9.66 (36.35) 12.09 (29.47) 18.79 (37.46)

MR (AUC tau) (%) 13.15 (39.37) 15.98 (32.37) 17.52 (35.33) 10.53 (38.4) 12.90 (29.42) 18.77 (43.50)

Note: aTmax is reported as median (minimum, maximum). 
Abbreviation: NA, not applicable.

Table 3 Geometric Mean Ratios and 90% CI for Key Pharmacokinetic Parameters of BGT-002 and ZM326E-M2 Under Fasting and Fed 
States

Analyte Parameters 
(unit)

Fed 
Geometric 

mean n = 14

Fasting 
Geometric 

mean n = 14

Geometric mean ratio 
(Fed/Fasting) (%)

Geometric mean ratio 
90% CI

Lower 
limit (%)

Upper 
limit (%)

BGT-002 Cmax (μg/mL) 12.06 16.50 73.11 69.24 77.20

AUC0-t (h·μg/mL) 557.68 566.60 98.43 95.77 101.15

AUC0-∞ (h·μg/mL) 571.89 581.40 98.36 95.47 101.34

Fed Fasting P value

Tmax (h)a 3.50 (1.5, 4.0) 1.50 (0.67, 1.50) 0.0002

ZM326E-M2 Cmax (μg/mL) 3.22 3.41 94.35 87.21 102.08
AUC0-t (h·μg/mL) 154.83 155.25 99.73 92.30 107.76

AUC0-∞ (h·μg/mL) 158.78 160.75 98.77 92.03 106.01

Fed Fasting P value

Tmax (h)a 8.00 (4.00, 8.00) 4.00 (3.00, 4.00) 0.0039

Note: aTmax is reported as median (minimum, maximum).
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The majority of adverse events (AEs) in the study were Grade 1 or Grade 2 in severity. Only one subject in the 
placebo group and one subject in the fed group which was given 100 mg BGT-002 after a high fat meal 
experienced a single Grade 3 AE (elevated triglycerides) which were both not related to the investigational 

Figure 3 Mean (standard deviation) plasma concentration-time profiles of BGT-002 under the fasting and fed states.

Table 4 Treatment-Emergent Adverse Events (TEAEs) per Treatment Group in the Study

SAD

SOC  
PTa

12.5 mg 
n = 2

25 mg 
n = 6

50 mg 
n = 6

100 mg 
n = 6

150 mg 
n = 6

200 mg 
n = 6

250 mg 
n = 6

300 mg 
n = 6

Active 
n = 44

Placebo 
n = 14

Total 
n = 58

Overall total n(%) 1(50.0) 2(33.3) 2(33.3) 2(33.3) 3(50.0) 2(33.3) 2(33.3) 3(50.0) 17(38.6) 7(50.0) 24(41.4)

Cardiac disorders 0 0 1(16.7) 2(33.3) 1(16.7) 2(33.3) 1(16.7) 2(33.3) 9(20.5) 4(28.6) 13(22.4)

Sinus bradycardia 0 0 1(16.7) 2(33.3) 1(16.7) 2(33.3) 1(16.7) 2(33.3) 9(20.5) 4(28.6) 13(22.4)

Investigations n(%) 0 0 1(16.7) 0 1(16.7) 1(16.7) 1(16.7) 0 4(9.1) 4(28.6) 8(13.8)

EKG PR shortening 0 0 1(16.7) 0 1(16.7) 0 0 0 2(4.5) 1(7.1) 3(5.2)

Elevated aspartate a  

minotransferase

0 0 0 0 0 0 0 0 0 2(14.3) 2(3.4)

MAD

SOC  
PTa

25 mg 
n = 9

50 mg 
n = 9

75 mg 
n = 9

Active 
n = 27

Placebo 
n = 9

Total 
n = 36

Overall total n(%) 2(22.2) 7(77.8) 8(88.9) 17(63.0) 8(88.9) 25(69.4)

Investigations n(%) 2(22.2) 4(44.4) 2(22.2) 8(29.6) 5(55.6) 13(36.1)

Elevated blood ketones 0 0 2(22.2) 2(7.4) 0 2(5.6)

Infections and infections 
diseases n(%)

0 0 7(77.8) 7(25.9) 2(22.2) 9(25.0)

COVID-19 0 0 5(55.6) 5(18.5) 2(22.2) 7(19.4)

Suspected COVID-19 0 0 2(22.2) 2(7.4) 0 2(5.6)

Gastrointestinal system 
diseases n(%)

0 2(22.2) 0 2(7.4) 2(22.2) 4(11.1)

Diarrehea 0 2(22.2) 0 2(7.4) 1(11.1%) 3(8.3)

Food effect study

SOC  
PTa

Fasted 
n = 14

Fed 
n = 14

Total 
n = 14

Overall total n(%) 5(35.7) 3(21.4) 6(42.9)

Notes: Data are presented as number of participants (percentage). a,For Preferred Term (PT), only TEAEs occurring in ≥2 subjects are listed in the Table.
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drug. All AEs were recovered before the end of the study. There were no deaths, SAEs, or discontinuations during 
the study.

Discussion
BGT-002 is currently being developed as an oral ACLY inhibitor specifically for the treatment of hypercholesterolemia 
and has garnered significant interest as an innovative therapeutic option. Its potential as a therapeutic target is further 
supported by research on ACLY, such as studies on Nexletol.11 BGT-002 has shown favorable safety and effective 
absorption, with targeted efficacy in the treatment of hypercholesterolemia. When compared to Nexletol, the first ACLY 
inhibitor approved by FDA, our study revealed that BGT-002 demonstrates higher plasma exposure. Specifically, after 
a multiple dose of BGT-002 (50 mg), the Cmax reached 27.07±4.18 μg/mL, which is higher than the Cmax of 19.95 μg/mL 
observed with 180 mg dose of Nexletol. Furthermore, we also identified that administering 75 mg of BGT-002 for 14 
days reduced LDL-C by 24.9%, while 180 mg of Nexletol reduced LDL-C by 26% (data of Nexletol was quoted from the 
submission materials for new drug application). This reduction of LDL-C was comparable between the two drugs. Based 
on this limited data, it may be suggested that BGT-002 at the same dose could potentially exhibit a more potent lipid- 
lowering effect compared to Nexletol.

The safety and tolerability of BGT-002 were well-established, with no SAEs reported in the subjects who received 
with the drug. BGT-002 was safe, well tolerated, and not associated with any dose-limiting side effects, similar to the 
profile of Nexletol.18 In both single-ascending-dose study and food effect study, one case of Grade 3 AEs (elevated blood 
triglycerides) was observed in each study. However, in the single-ascending-dose study, there was an increase in blood 
triglycerides occurred in the placebo group, suggesting that it was unrelated to the drug. Similarly, in the food effect 
study, the increase in blood triglycerides occurred after a high-fat meal, suggesting it was not attributable to BGT-002.

For single oral doses of BGT-002 in the SAD study, within the dose range of 12.5 mg to 150 mg, the T1/2 of BGT-002 
increased with dose escalation, ranging from 24.53 h to 72.86 h. Additionally, the proportional increases in AUCo–t and 
AUCo-∞ slightly exceeded the proportional increases in dose, indicating characteristics of nonlinear pharmacokinetics. 
However, at doses above 150 mg, the T1/2 remained largely unchanged. Between 150 mg and 300 mg, the proportional 
increases in AUC were consistent with the proportional increases in dose. Although the AUC of BGT-002 exhibited 
certain nonlinear characteristics at lower dose levels, the Cmax demonstrated a good linear relationship with the 
administered dose within the studied dose range (12.5 mg to 300 mg).

Preliminary studies have shown that glucuronidation is the major metabolic pathway of BGT-002 in the body, with 
the resulting glucuronide conjugates being excreted via the kidneys or excreted in bile and excreted in feces.10 In this 
study, the concentration of the glucuronic acid metabolite ZM326E-M2 in plasma was measured and showed that the 
exposure (AUC0-∞) ratio of ZM326E-M2 to the parent drug increased from 0.112 at the 12.5 mg to 0.228 at 150 mg. At 
doses range from 50 mg to 300 mg, the ratio remained stable In vitro experiments demonstrated that ZM326E-M2 is 
a substrate of OATP1B1 and OAT3, and it exhibits an inhibitory effect on both transporters. Therefore, it is speculated 
that the nonlinear characteristics of drug elimination may be related to transporter saturation or inhibition.

When healthy subjects took 100 mg BGT-002 tablets after a high-fat meal, the Tmax was delayed by 2 hours, and the 
Cmax decreased by 26.89% compared to fasting condition. There were no significant changes in AUC0-t or AUC0-∞, 
suggesting that food may slow down the rate of absorption, but does not affect the overall extent of absorption. The lower 
incidence of adverse events observed under fed state compared to fasting state may also be attributed to a decrease in 
Cmax following food intake.

In the 12.5 mg to 200 mg dose groups of the SAD study, the sampling duration (0 to 120 h) was insufficient to fully 
characterize the PK profile of BGT-002 and its metabolite, which represents a limitation. However, additional sampling 
time points at 168 h and 240 h were included for the 250 mg and 300 mg dose levels. In the food effect study, sampling 
was extended to 240 h. The PK results indicate that the mean concentration of ZM326E-M2 at 240 h is less than 1/10 of 
its Cmax, which complies with guideline requirements.

Another limitation of the study is the small sample size used to evaluate the PD effect and food effect of BGT-002. 
However, it should be noted that this study is a Phase I clinical trial primarily designed to assess the safety, tolerability, 
and pharmacokinetic (PK) profile of BGT-002 in healthy volunteers. The study was deliberately designed with the 
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smallest sample size necessary to adequately address these primary objectives, thereby facilitating dose-escalation 
studies. Once sufficient safety data are established, clinical research with larger sample sizes will be conducted. 
Notably, despite the limited sample size, our study demonstrated the favorable safety profile and potential lipid- 
lowering effects of BGT-002, which has justified proceeding to a Phase II clinical trial with a larger cohort to further 
investigate its lipid-lowering efficacy (registration number: CTR20240756, chictr.org.cn). The results of this Phase II 
study will be reported in due course.

In conclusion, BGT-002 demonstrated favorable safety, pharmacokinetic profiles and promising efficacy character
istics in healthy volunteers. Data from nonclinical studies and current Phase 1 studies support the further clinical 
development of BGT-002 as a novel therapeutic approach for hypercholesterolemia and other metabolic disorders.
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