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• Once-weekly (QW) insulin aims to reduce treatment burden by lowering 
injection frequency, potentially enhancing treatment acceptance and 
adherence1-2. 

• Insulin GZR4 (GZR4) is a novel QW basal insulin analog in phase 3 
development.

• Renal impairment may influence the pharmacokinetics (PK) of insulin in 
individuals.

• The objective of this trial was to investigate the effects of mild or 
moderate renal impairment on the PK, safety, and tolerability of GZR4.
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Introduction/Objective

• In this open-label, single-dose, parallel-group trial, 16 adults (body mass 
index [BMI] 18.5-27.9 kg/m2) were allocated to two groups: normal 
renal function (NRF, estimated glomerular filtration rate [eGFR] 90 to 
<130 mL/min; n=8) and moderate renal impairment (MRI, eGFR 30 to 
<60 mL/min; n=8). Following a single subcutaneous administration of 3 
nmol/kg GZR4, blood samples were collected up to 672 h post-dose. 

• An additional group of individuals with mild renal impairment (eGFR 
60 to <90 mL/min; n=8) was to be recruited if the AUC0-inf ratio of 
GZR4 between individuals with normal and moderately impaired renal 
function was outside the pre-defined threshold. 

Methods
Study design

• The primary endpoint was  the  PK parameters: area under the plasma 
concentration–time curve (AUC) from time zero to the time of the last 
measurable concentration (AUC0-last) and maximum plasma 
concentration (Cmax). Secondary endpoints included the PK parameters 
(Tmax, AUC0-168h ), safety and immunogenicity.

Endpoints

Results

• A total of 75 participants assessed for eligibility and 16 were included. 
Eight participants were assigned to each group and completed the study. 

Subject disposition

• Twelve (75%) participants were male. Mean age was 43.4±6.8 years old. 
Mean eGFR was 108.0 mL/min in the normal renal function group and 
46.0 mL/min in moderate renal impairment group. Other variables were 
well-balanced at baseline (Table 1). 

Demographics and baseline characteristics

• The mean Cmax of GZR4 was comparable between two groups (MRI, 
122 ng/mL versus [vs.] NRF, 118 ng/mL). The MRI group exhibited a 
13% higher GZR4 exposure compared to the NRF group (AUC0-last: 
19924 vs. 17680 ng*h/mL; AUC0-inf: 20076 vs. 17770 ng*h/mL)(Table 
2, Figure 1). 

• The estimated geometric mean difference ratio (90% CI) for Cmax,

    AUC0-last, and AUC0-inf were 101.22% (80.43%, 127.39%), 113.18% 
(96.42%, 132.86%), and 113.45% (96.69%, 133.12%), respectively. 
Based on these results, the contingency of recruiting individuals with 
mild renal impairment was not implemented. 

Pharmacokinetics

• The safety profiles of the two groups were comparable, with one 
hypoglycemia (CTCAE 5.0 level 1) reported in the MRI group, which 
recovered following glucose treatment. No serious adverse events  
occurred. Only one participant with NRF developed anti-GZR4 
antibodies (titer: 100) at the end of follow-up (Day 29) (Table 3). 

Safety Profile

Table 1. Demographics and baseline characteristics

Characteristics Normal renal 
function, N=8

Moderate renal 
impairment, N=8 Total, N=16

Age (years) 43.6 (6.0) 43.1 (7.9) 43.4 (6.8)

Sex (Male), n (%) 6 (75.0) 6 (75.0) 12 (75.0)

Ethnicity (Han), n (%) 8 (100.0) 8 (100.0) 16 (100.0)

Height (cm) 165.2 (6.1) 166.6 (6.1) 166.0 (6.0)

Weight (kg) 64.5 (5.5) 65.2 (6.7) 65.9 (6.0)

BMI (kg/m2) 23.6 (1.5) 23.5 (1.9) 23.5 (1.7)

eGFR (mL/min) 108.0 (12.9) 46.0 (10.1) 76.9 (33.9)

• Moderate renal impairment had no significant impact on the exposure and safety of GZR4. 
• No specific dose adjustment of GZR4 is required in individuals with mild or moderate renal impairment. 

Data were presented as Mean (SD) or n (%). 
BMI=body mass index; eGFR= estimated glomerular filtration rate.
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PK parameters Normal renal function, 
N=8

Moderate renal impairment,
 N=8

Cmax (ng/mL) 118 ± 22.7 (19.3%) 122 ± 36.4 (29.8%)

Tmax (h) 32.00 (23.92, 72.00) 32.00 (24.00, 72.00)

AUC0-last (ng•h/mL) 17680 ± 3451 (19.5%) 19924 ± 3339 (16.8%)

Tlast (h) 504.0 (503.9, 672.4) 672.0 (503.5, 672.2)

AUC0-inf (ng•h/mL) 17770 ± 3450 (19.4%) 20076 ± 3354 (16.7%)

AUC0-168h (ng•h/mL) 13747 ± 2327 (16.9%) 14795 ± 3278 (22.2%)

CL/F (L/h) 90.5 ± 18.7 (20.7%) 78.7 ± 15.4 (19.6%)

Vz/F (L) 9071 ± 1521 (16.8%) 8769 ± 2042 (23.3%)

Data were presented as Mean ± SD (CV%) or Median (minimum, maximum). Cmax=maximum plasma concentration; 
Tmax=Time to reach Cmax; AUC0-last=area under the plasma concentration–time curve (AUC) from time zero to the time of 
the last measurable concentration; CL/F=apparent total clearance; Vz/F=apparent volume of distribution.

Table 2. PK parameters after single dose of 3 nmol/kg GZR4 in 
individuals with moderate renal impairment and normal renal function. 

Conclusion

Event

Normal renal function, 
N=8

Moderate renal impairment, 
N=8

No. of patients
 (%) No. of events No. of patients

(%) No. of events

TEAE 3 (37.5) 7 7 (87.5) 19

Grade 1 3 (37.5) 7 6 (75.0) 12

Grade 2 0 (0.0) 0 2 (25.0) 4

Grade 3 and above 0 (0.0) 0 2 (25.0) 3

TRAE 2 (25.0) 3 4 (50.0) 11

Grade 1 2 (25.0) 3 3 (37.5) 5

Grade 2 0 (0.0) 0 1 (12.5) 3

Grade 3 and above 0 (0.0) 0 2 (25.0) 3

Hypoglycemia 0 (0.0) 0 1 (12.5) 1

SAE 0 (0.0) 0 0 (0.0) 0
TEAE leading to 
discontinuation from the study 0 (0.0) 0 0 (0.0) 0

TEAE=treatment-emergent adverse event; TRAE= treatment-related adverse event; 
SAE=serious adverse event. According to Common terminology criteria for adverse event (CTCAE 5.0).

Figure 1. Mean (SE) GZR4 plasma concentration-time plots during a 1 
week after a single subcutaneous injection of 3 nmol/kg GZR4 injection in 
individuals with moderate renal impairment and normal renal function. 

Table 3. Summary of adverse events (AEs) 

8 assigned to normal renal 
function group

8 assigned to moderate renal 
impairment group

8 completed the study 8 completed the study

75 assessed for eligibility

59 screen failure


