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Background. Debio 1452 inhibits FabI, an essential enzyme in all staphylococci, resulting in specifi c, targeted 
spectrum of antibacterial activity. Debio 1450, the prodrug of Debio 1452, is being developed in IV and oral formulations 
for the treatment of complicated staphylococcal infections. The safety, tolerability and PK of orally administered Debio 
1450 (the prodrug) and the active form Debio 1452, were evaluated in a Phase I study.

Methods. A double-blind, placebo-controlled, single dose escalation study in healthy volunteers. Eligible subjects 
were aged 18–55 y, male or female of non-childbearing potential. They were assigned to 6 dosing cohorts (80, 160, 
320, 480, 640 and 800 mg of Debio 1450), each with 8 subjects (6 randomized to active drug, 2 to placebo). Fasted 
subjects were dosed with the appropriate number of 40 mg capsules. Safety and PK data were reviewed before 
continuing to an ascending dose. Blood and urine samples were collected predose and at pre-defi ned points over 60 
h for determination of plasma and urine Debio 1450 and Debio 1452 by LC-MS/MS. PK parameters were derived by 
non-compartmental analysis. 

Results. The mean age of randomized subjects (N = 48) was 34.1 y, and 94% were male. Prodrug Debio 1450 plasma 
levels were below the limit of quantifi cation (5 ng/mL) in the majority of samples, indicating pre-systemic conversion 
of the prodrug into the active moiety Debio 1452, which showed median tmax at 2.75–4 h post-dose. Debio 1452 then 
declined mono-exponentially with mean terminal half-lives of 9–12 h. Urinary excretion was low (≤ 0.03% of the dose). 
Debio 1452 plasma exposure increased approximately dose-proportionally in the range of Debio 1450 doses 80–800 
mg. No deaths or SAEs were reported. Adverse events were mild/moderate and the most frequent was headache.

Conclusion. 
• Debio 1450 was pre-systemically converted to active Debio 1452, which exhibited high bioavailability and  long 

plasma elimination half-life

• Debio 1452 plasma exposure increased in a dose-dependent manner

• Renal excretion was a minor route for drug elimination

• Debio 1450, administered as single oral doses (80–800 mg), was safe and well tolerated in healthy subjects

• Debio 1450 is a novel antimicrobial agent currently in clinical development for the treatment of complicated acute 
infections due to staphylococcal species

• Debio 1450 is a prodrug of Debio 1452, a potent inhibitor of staphylococcal FabI (enoyl-acyl carrier protein [ACP] 
reductase I), a critical enzyme for bacterial fatty acid synthesis

• Debio 1452 has a narrow spectrum of activity, targeting all staphylococcal species

• Debio 1452 has demonstrated effi cacy in an oral Phase 2 study in acute bacterial skin and skin structure 
infections (ABSSSI) due to Staphylococcus spp., with overall cure rates of 93% and an excellent safety profi le

• The prodrug Debio 1450 has an excellent solubility profi le and is being developed in both IV and oral formulations

• The safety, tolerability and pharmacokinetics (PK) of Debio 1452 administered as single escalating oral doses of 
its prodrug Debio 1450 in healthy volunteers, are described here

• This was a double-blind, placebo-controlled, dose-escalation Phase I study conducted at a single site in the US 
between 2 Jun 2014 and 3 Oct 2014 (NCT02162199)

• Inclusion criteria included:
• healthy subjects aged 18–55 years, male or female without childbearing potential, 
• non-smokers, with body mass index of 18–30 kg/m2, and body weight of ≥ 60 kg but ≤ 100 kg

• Eligible subjects were randomly assigned to one of six dosing cohorts (1–6), each cohort consisting of eight 
subjects (six randomized to study drug; two randomized to placebo)

• Subjects received capsules of the prodrug Debio 1450 at doses of 80, 160, 320, 480, 640 or 800 mg 

• For each cohort, two subjects (one receiving active drug and the other, placebo) were dosed on the fi rst day 
and monitored for safety, and the remaining six subjects (fi ve receiving active drug and one, placebo) were 
dosed 24 h later 

• Blood samples were collected for PK analysis at pre-dose and up to 60 h post-dose

• Plasma samples were analyzed for Debio 1450 and Debio 1452 concentrations using validated LC-MS/MS 
methods with a lower limit of quantifi cation of 5 ng/mL for Debio 1450 and for Debio 1452; PK parameters were 
derived by non-compartmental analysis (Phoenix® WinNonlin®)

• Safety assessment included monitoring adverse events, clinical laboratory parameters, and vital signs

• Safety was reviewed after each dosing cohort had completed study participation and before enrolment of 
the next cohort

Baseline characteristics and study populations (Table 1)
• The active treatment and placebo groups were comparable with regard to demographic characteristics 

• Overall, 94% of randomized subjects were male; among those administered Debio 1450, the mean age ranged from 30.5 years to 39.2 years across the six dosing cohorts

• All 48 randomized subjects completed the study and were included in the Safety analysis; all 36 patients who received Debio 1450 were included in the PK analysis

Pharmacokinetic evaluation (N = 36)
• For the prodrug Debio 1450, 

• only 7/36 subjects had some samples with quantifi able but limited Debio 1450 levels; the remaining samples were below the lower limit of quantifi cation (< 5 ng/mL)

• For the active moiety Debio 1452,
• plasma concentrations are plotted in Figure 1 and a summary of the PK parameters is shown in Table 2
• Debio 1452 appeared rapidly in plasma, with quantifi able concentrations at 30 min and median tmax at 2.75–4.00 h after dosing
• relative bioavailability was estimated at ca. 70%–80% when compared with PK data from a previous Phase I study with Debio 1450 by the IV route1

• exposure increased slightly less than dose-proportionally 
• plasma concentrations declined mono-exponentially with mean terminal half-life of 9–12 h
• apparent clearance was 5–9 L/h; apparent volume of distribution, 70–132 L
• urinary excretion was low, with ≤ 0.03% of the dose excreted unchanged into urine and very low values for renal clearance (1.6–2.6 mL/h) compared with plasma clearance  

Safety assessment (N = 48)
• Overall, 16 (38%) subjects had ≥ 1 treatment-emergent adverse event (TEAE): 15 in the active study drug group and 1 in the placebo group

• TEAEs were ‘possibly’ related to study drug in 14 subjects in the active study drug group 

• All adverse events were mild or moderate, most frequently reported was headache (13 subjects)

• No TEAEs leading to withdrawal, serious adverse events or deaths were reported during the study

• No clinically signifi cant abnormalities were reported in the clinical laboratory results or vital sign measurements
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Total Debio 1450 
N = 36

Placebo
N = 12

Gender (male) n (%) 34 (94.4) 11 (91.7)

Age (years) Mean (SD) 33.4 (8.7) 36.0 (12.1)

Range 20–53 19–55

Body mass index (kg/m2) Mean (SD) 25.4 (3.1) 25.4 (2.7)

Range 18.1–29.6 21.5–29.0

Table 1 Patient characteristics

Debio 1450
dose (mg)

Cmax

(ng/mL)
tmax

a

(h)
AUC0-inf

(ng·h/mL)
Terminal t½

(h)
Vz/Fb

(L)
CL/Fb

(L/h)
CLRapp

(mL/h)

80 525 (24%) 3.25 9716 (26%) 10.1 (21%) 93 (24%) 6.4 (26%) 1.6 (57%)

160 1373 (33%) 3 23400 (16%) 8.8 (17%) 67 (24%) 5.3 (16%) 1.8 (40%)

320 1989 (26%) 2.75 36900 (28%) 9.0 (24%) 87 (21%) 6.7 (28%) 2.2 (56%)

480 2615 (23%) 3 45070 (18%) 9.6 (27%) 114 (16%) 8.2 (18%) 1.8 (52%)

640 3446 (24%) 4 74810 (19%) 12.3 (26%) 117 (23%) 6.6 (19%) 1.7 (66%)

800 3910 (17%) 2.75 65830 (14%) 9.7 (31%) 132 (33%) 9.4 (14%) 2.6 (60%)

Table 2 Mean* plasma pharmacokinetic parameters of Debio 1452 following oral administration of Debio 1450 in healthy subjects
Abbreviations:  AUC 0-inf, area under the plasma concentration-time curve from time zero extrapolated to infi nity; CL/F, apparent clearance; CLRapp, apparent renal clearance; Cmax, maximum concentration 
observed after dosing; CV%, coeffi cient of variation (%); tmax, time of maximal concentration post-dose; t ½, half-life; Vz/F, apparent volume of distribution during the terminal phase
*Geometric mean (CV%) (n = 6)
aMedian for tmax
bApparent bioavailability (F) resulting from fraction of Debio 1450 dose converted to active moiety Debio 1452 and fraction absorbed
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Figure 1 Debio 1452 plasma concentrations

REFERENCE
1. Hafkin, B. and Kaplan, N. Tolerability, safety and pharmacokinetics in healthy subjects of single intravenous doses of Debio 1450 (previously AFN-1720), a prodrug of the staphylococcal-specifi c antibiotic Debio 

1452 (previously AFN-1252). Poster 1716 presented at ECCMID 2014, Barcelona, Spain.

Single Dose Escalation Study to Evaluate the Safety, Tolerability, and Pharmacokinetics
of a FabI Inhibitor, the Prodrug Debio 1450 and its Active Moiety Debio 1452, Administered Orally in Healthy Subjects
Frederick Wittke, MD1; Valérie Nicolas-Métral, PhD1; Annick Ménétrey, PhD1; Azra Hussaini, MD2; and Barry Hafkin, MD1

1Debiopharm International SA, Lausanne, Switzerland; 2PAREXEL, Baltimore, MD, USA; 3Nobelex Biotech Inc., Toronto, ON, Canada 

Contact

Frederick Wittke, MD

Debiopharm International SA
1002 Lausanne
Switzerland

frederick.wittke@debiopharm.com


