
Background
● Zosurabalpin is a first-in-class novel tethered macrocyclic peptide antibiotic in Phase 1 clinical development 

(Zampaloni 2024).

● It is active against Acinetobacter spp., including carbapenem-resistant Acinetobacter baumannii-calcoaceticus
complex organisms, exerting its antimicrobial activity through inhibition of the lipopolysaccharide transporter 
(LptB2FGC) (Pahil 2024).

● It is being developed for the treatment of severe infections caused by Acinetobacter, such as hospital-acquired 
bacterial pneumonia (HABP), ventilator-associated bacterial pneumonia (VABP) and bacteremia.

● An understanding of drug exposure in ICU patients is an important consideration for this patient population. 
Pharmacokinetic (PK) studies in ICU patients have identified augmented exposures related to covariates of critical 
illness, potentially affecting drug efficacy (Lodise 2021). We used data from two clinical studies to describe the 
plasma exposure of zosurabalpin in ICU patients in comparison with healthy participants (HPs).

Methods
● NCT05614895(1) is a multicenter, single dose, uncontrolled, open label, pharmacokinetic study. In the first three study cohorts, 

27 ICU patients with HABP, VABP or bacteremia received 600 mg IV zosurabalpin.

● Part 1 of NCT04605718 was an investigator/participant-blind, placebo-controlled, randomized, single ascending dose study, 
in which HPs were randomized 3:1 to receive IV zosurabalpin or placebo in sequential single ascending dose cohorts. In one of
the cohorts, 6 HPs received 600 mg IV zosurabalpin.

● Study drug was administered as a 100 mL solution (normal saline) and administered IV over the course of one hour.

● Plasma PK parameters were estimated by non-compartmental analysis.

● Safety was monitored throughout the studies: until 72 h ± 4 h post-dose in NCT05614895, and until 14 (± 2) days post-dose in 
Part 1 of NCT04605718.

Results – Pharmacokinetics (I)

● In all participants, Cmax was observed shortly after the end of infusion.

● The observed variability of PK data in ICU patients was larger than in HPs but within the limit to 
maintain 80% power for estimation of the 95% confidence interval for the geometric mean 
estimate for each PK parameter within the range of 60% to 140%.

● On average, in ICU patients, mean Cmax was lower than in HPs.

● On average, the clearance of zosurabalpin was reduced and the AUCinf was increased in 
patients compared to HPs (Table 3).

Results – Pharmacokinetics (II)

Results – Safety
● In ICU patients, 8 adverse events (AEs) were reported. All AEs were non-serious and 2 were considered as 

related to the study treatment:
o Grade 1 hepatic cytolysis was detected on the day after dosing. Maximum ALT and AST were observed 2 

days after dosing (respectively 2.3 x ULN and 2.5 x ULN). Bilirubin stayed within normal range. The AE 
resolved without treatment after 13 days.

o Grade 1 infusion related reaction manifested as hyperemia of face and neck, 2 hours after the end of 
infusion. Levocetirizine and montelukast were administered. The AE resolved after 4 hours.

● In HPs, 3 AEs were reported. All were grade 1, non-serious and considered as unrelated to the study 
treatment.

● All participants completed the studies as planned.

Conclusions
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• A single IV dose of 600 mg zosurabalpin was safe and well tolerated in ICU 
patients and HPs.

• The PK of zosurabalpin was different in ICU patients than in HPs.

• Characterization of the PK of zosurabalpin in ICU patients is of paramount 
importance to inform appropriate dose selection in future therapeutic trials 
ensuring that patients with serious Acinetobacter infections achieve 
adequately putative efficacious exposures.
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Population Tmax
Cmax

(µg/mL)
Free Cmax
(µg/mL)

AUCInf
(h•µg/mL)

Free AUCInf
(h•µg/mL) T 1/2 (h) Vss (L) CL (L/h)

ICU patients 
(N=27)

1.08
(1.08 - 2.08)

23.5
(28.2%)

11.5
(27.4%)

164
(49.6%)

80.7
(49.1%) (2)

9.73
(38.6%)

39.3
(23.4%)

3.67
(49.6%)

Healthy 
participants 
(N=6)

1.03
(0.92 - 1.08)

31.1
(7.4%)

11.9
(7.4%)(1)

97.3
(15.6%)

37.4 
(15.6%)(1)

6.32
(15.2%)

30.0
(6.9%)

6.17
(15.6%)

Table displays geometric mean and geometric mean CV%, except for Tmax: median and minimum - maximum 
Tmax: time to maximum plasma concentration; Cmax: maximum observed zosurabalpin concentration in plasma; AUCinf: area under the 
zosurabalpin plasma concentration–time curve from time 0 extrapolated to infinity; T1/2: apparent terminal elimination half life; Vss: 
volume of distribution at steady state; CL: total body clearance.
(1) Estimated as total zosurabalpin × average unbound fraction. Unbound fraction was determined in vitro and average value was 38.4%.
(2) Based on the individual time-averaged unbound fraction.

Table 3: Plasma PK parameters following single 1-hr IV dose administration of 600 mg zosurabalpin

Results – Demographics and baseline characteristics

Demographics and baseline characteristics ICU patients
N=27

Healthy participants
N=6

Age, years, mean ± SD 60.1 ± 14.8 45.3 ± 12.6

Gender, n (%)
Male
Female

19 (70.4%)
8 (29.6%)

6 (100.0%)
0

BMI, kg/m2, mean ± SD
Median (min-max)

31.9 ± 8.0
31.0 (19.5 – 49.4)

26.5 ± 1.1
26.3 (25.2 - 27.9)

Infection (1)

HABP
VABP
Bacteremia

8 (29.6%)
7 (25.9%)

16 (59.3%)

0
0
0

Primary site of infection (bacteremic patients)
Intra-abdominal infection
Meningitis
Pneumonia
Skin and soft tissue infection
Urinary tract infection

1 (3.7%)
1 (3.7%)

7 (25.9%)
2 (7.4%)

5 (18.5%)

NA
NA
NA
NA
NA

APACHE II, median (min-max) 14 (5-28) NA

Serum creatinine (umol/L), mean ± SD
Median (min-max)

151.4 ± 157.8
75.16 (38.9 - 685.3)

94.3 ± 18.3
92.8 (70.7 - 115)

Renal replacement therapy, n (%) 2 (7.4%) 0

Baseline albumin, g/L, mean ± SD
Median (min-max)

27.3 ± 5.4
27.0 (19.0 - 39.0)

41.0 ± 2.2
41.0 (37.0 - 43.0)

Diabetes mellitus, n (%) 4 (14.8%) 0
(1) Some patients had bacteremia in addition to HABP or VABP.
APACHE II: Acute Physiology and Chronic Health Disease Classification System II; BMI: body mass index; HABP: hospital-
acquired bacterial pneumonia; NA: not applicable SD: standard deviation; VABP: ventilator-associated bacterial pneumonia.

Table 1: Demographics and baseline characteristics of ICU patients and healthy participants

Figure 1: Median Plasma Zosurabalpin Concentration 
vs. Time Profiles following single 1-hr IV dose 
administration of 600mg zosurabalpin in ICU patients 
and healthy participants

The solid blue and red lines are the observed medians. The dashed 
blue and red lines are the observed 10th and 90th percentiles.

Adverse event (coded term) (1) Most extreme NCI 
CTCAE (2) grade Seriousness Relationship to 

study treatment Outcome (3)

ICU patients (N=27)
Renal failure
Urinary tract infection
Hepatic cytolysis
Hepatic cytolysis
Deep vein thrombosis
Abscess oral
Pulmonary oedema
Infusion related reaction

1
3
3
1
2
1
2
1

No
No
No
No
No
No
No
No

No
No
No
Yes
No
No
No
Yes

Recovered/Resolved
Recovered/Resolved
Recovered/Resolved
Recovered/Resolved
Recovered/Resolved
Recovered/Resolved
Recovered/Resolved
Recovered/Resolved

Healthy participants (N=6)
Diarrhoea
Abdominal discomfort
Nodule

1
1
1

No
No
No

No
No
No

Recovered/Resolved
Recovered/Resolved
Recovered/Resolved

(1) Investigator text for AEs encoded using MedDRA version 26.0.
(2) NCI CTCAE: Common Terminology Criteria for Adverse Events v6.0
(3) In NCT05614895, safety follow-up for 72 h ± 4 h post-dose; in Part 1 of NCT04605718, safety follow-up for 14 (± 2) days post-dose.

Table 2: Adverse events following a single 1-hr IV dose administration of 600mg zosurabalpin

(1) NCT05614895 is ongoing; data from this study is preliminary.

(1) CKD-EPI creatinine equation (2021)
Severe renal impairment: estimated glomerular filtration rate (eGFR) < 30 
mL/min/1.73m2 ; moderate renal impairment: eGFR ≥ 30 mL/min /1.73m2 and ≤ 
59 mL/min /1.73m2 ; mild renal impairment: eGFR ≥ 60 mL/min /1.73m2 and ≤ 89 
mL/min /1.73m2; normal renal function: eGFR > 89 mL/min/1.73m2 and < 
130mL/min /1.73m2; augmented renal clearance: eGFR ≥ 130 mL/min/1.73m2.

Figure 2: Individual Zosurabalpin Concentrations vs. 
Time Profiles Following a single 1-hr IV dose 
administration of 600mg zosurabalpin in ICU 
patients(1)
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