Pharmacodynamics of Ceftolozane-Tazobactam (C/T) as Monotherapy and in Combination with
Tobramycin or Fosfomycin Against P.aeruginosa with C/T MICs at or Above 4mg/L
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Background: Ceftolozane-tazobactam (C/T) is an emergent
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compartment pharmacokinetic model was used to simulate 0 24 48 72 96 120 144 168
the free-drug serum concentrations associated with time (hrs)

standard doses of ceftolozane-tazobactam, tobramycin and
fosfomycin. The apparatus, consists of a central culture
chamber for infusion of the study drugs, ensuring the
correct t,, is modelled which is connected via aluminium
and silicone tubing to a reservoir containing broth. Owing to
the differing serum t,, values of ceftolozane and tazobactam
(2.5 and 1h, respectively) the model was supplemented
with ceftolozane throughout each dosing period via a
separate dosing chamber to achieve the required
concentration—time profiles for both ceftolozane and
tazobactam. The temperature was maintained at 37°C, with
an initial inoculum of 108 cfu/mL.

Figure 6-shows the AUBKC24(log CFU/mL.h)values
for ceftolozane-tazobactam alone versus MIC

MIC (mg/L)
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Table 1 provides a summary of the antibacterial
effects in terms of AUBKC24 and AUBKC168 values
measured in logCFU/mL.h showing the mean +/-SD
Table 2 shows the changes in the ceftolozane-
tazobactam population profiles with each strain
and antibiotic exposures over time up to 168 hrs.
Values are absolute bacterial counts in logCFU/mL
showing mean +/-SD.

Figure 1 Antibacterial effect of simulated ceftolozane alone(C/T) and in combination with fosfomycin(C/T+FOS) or tobramycin(C/T+TOB) against P aeruginosa 93171 (C/T 4mg/L)
Figure 2 Antibacterial effect of simulated ceftolozane alone(C/T) and in combination with fosfomycin{C/T+FOS5) or tobramycin(C/T+TOB) against P aeruginosa 53174 (C/T MIC 8mg/L)
Figure 3 Antibacterial effect of simulated ceftolozane alone(C/T) and in combination with fosfomycin{C/T+FOS) or tobramycin(C/T+TOB) against P aeruginosa 53167 (C/T 16mg/L)
Figure 4 Antibacterial effect of simulated ceftolozane alone(C/T) and in combination with fosfomycin{C/T+FOS) or tobramycin{C/T+TOB) against P aeruginosa 77611 (C/T 32mg/L)
Figure 5 Antibacterial effect of simulated ceftolozane alone(C/T) and in combination with fosfomycin{C/T+F0S) or tobramycin{C/T+TOB) against P aeruginosa 77612 (C/T 64mg/L
Figure & Ceftolozane/tazocbactam MIC versus ceftolozane/tazobactam AUBKC2

Pharmacokinetics: Free-drug serum concentrations of ceftolozane-tazobactam at 2 g-1 g q8h
were modelled (i.e. C.. at1h of infusion was 112 mg/L for ceftolozane and 32 mg/L for

max

Bacteria: Eight strains of P aeruginosa were used with
ceftolozane-tazobactam MICs of 4mg/L (2 strains), 8mg/L (3
strains) and >16mg/L (3 strains). Fosfomycin MICs were in the
range 4-1024mg/L and tobramycin MICs 0.25-8mg/L

Conclusions: Simulations of ceftolozane-tazobactam
alone against P aeruginosa strains with MICs in the
range 4-64mg/L indicate early reductions in bacterial

tazobactam, and the t,, of 2.5-1hr . Fosfomycin concentrations modelled were those associated
with 4 g q8h as a bolus (i.e. C,,,, 250 mg/L and t,, 2.5 h). Tobramycin was simulated at 7mg/kg
24hrly doses ( C,,,, 20mg/L, t, 1.0 h).

Antimicrobials: Ceftolozane and tazobactam were supplied by
Merck and Co. Inc., Kenilworth, NJ, USA. Tobramycin and
fosfomycin solutions were prepared according to their
manufacturers’ instructions.

load but with subsequent regrowth with most
strains. Ceftolozane-tazobactam activity was related

sl i euies 8 Vikibla counis ure to MIC. As MICs increased activity in the model

determined using a spiral plater (Don Whitley, Shipley,
UK).

Medium: Unsupplemented Mueller—Hinton broth was used for Antibiotic assays: Ceftolozane, tazobactam were measured using HPLC and tobramycin by

all experiments. competitive inhibition immunoassay. Fosfomycin concentrations we measured by bioassay. decreased.

Addition of fosfomycin resulted in moderate
suppression of bacterial grow back compared to
ceftolozane-tazobactam alone. This effect was not
related to fosfomycin MIC

Table 2 Changes in ceftolozane population profiles for ceftolozane alone and in combination with either fosfomycin or tobramycin
Table 1 Summary of antibacterial effect for ceftolozane alone and in combination with either fosfomycin or tobramycin

Addition of tobramycin resulted in a more marked

Changes in population profiles

Ceftolozane alone + Fosfomycin +Tobramycin Strain 2an 36hrs Teshr suppression of bacterial load over the duration of the
Strain Ceftolozane/ (ceftolozane . .
simulations (168h)
tazobactam AUBKC24 AUBKC168 MIC AUBKC24  AUBKC168 MIC AUBKC24  AUBKC163 MIC/mg/L) Drugs MICxa MICx& MICx4 MICx8 MICx4 MICx8 . . . .
MIC({mg/L) 93171{4)  Ceftolozane alone <2 <2 <2 <2 3.6(n=2) 3.2(=2) Addition of either fosfomycin or tobramycin to
Ceftolozane+fosfomycin <2 <2 <2 <2 <2 <2 f I b d d lati
93171 a 14.3+1.1 272.9+139.0 4 13.1+1.8 177.3+138.4 0.5 2.2+0.1 2.240.1 Ceftolozane+tobramycin < < < < <2 < ceftolozane-tazobactam reduced C-T population
JBre(s)  Cefoomnesione 2 2 77i0=2) 7240=2) 68205 89209 profile changes seen with C-T alone indicating
olozane+fo: omycin < < < £ - = . . .
93176 4 24.48.0 632.55172.7 8 18.7£4.1  38.2%239 0.25 22301 2.2%0.1 Ceftolozane+tobramycin <2 <2 <2 <2 <2 <2 suppression of the risk of resistance
93169 (3) Ceftolozane alone <2 <2 6.0+0.1 5.4+0.2 7.8+0.1 5.4%0.1
93169 8 29.5+9.9 878.6+75.3 4 19.4+4.4  388.2+103.5 1 2.742.2 70.1+74.3 Ceftolozane+fosfomycin <2 <2 <2 <2 3.3£1.5 < Summary: In a pre-clinical pharmacokinetic model
Ceftolozane+tobramycin <2 <2 <2 <2 3.8(n=2) <2 . X . .
53174 s 237441 244.3451.9 4 23.0567 36214316 5 52501 4875557 53174 () Ceftolozane alone <2 <2 42516 3.542.0 7.340.3 5.7£3.0 addition of either fosfomycin or tobramycin to
v e ittt e A - Ceftolozane+fosfomycin =2 <2 <2 <2 =2 =2 R B
Coftoloanettabramycin > > > > Py > ceftolozane-tazobactam at simulated human
77609 8 17.9+0.6 57.8+18.9 1024 23.06.6 23.046.6 3 10.7#3.8  40.0+28.6 77609 (8) Cego:ozane aFIO:Fe <2 <2 <2 <2 <2 <2 exposures reduced P aeruginosa bacterial loads
Ceftolozane+fosfomycin =2 <2 =2 =2 <2 =2 . .
Ceftolozane+tobramycin <2 <2 <2 <2 < < and reduced the risk of resistance to ceftolozane-
93167 16 26.5+3.3 727.5£199.2 4 16.620.7  222.8£17.2 0.5 2.240.1 2.2401 53167 (16) iﬁﬁ:ﬂiiﬂiﬁ’f‘;’;im,cm 3,42:2} 4_32:4} 8.[:;2, 4{:;2, 8_@3:2, ?'9.{:;:2) tazobactam with P aeruginosa strains with MICs on
77611 32 34.6+11.1 542.6 96 19.5+4.8 319.6 2 2.4+0.5 2.4+0.5 el zgz:z::z‘:ﬁ:‘m*”“ :j Z :z :z 3 :i or above the c||n|c§| br'ea kpoint. .Cllnlcal stuFiles on
Ceftolozane+fosformycin - - - - - - the effect of combination therapies on the risk of
77612 64 49,0+0.8 762.3+19.3 16 16.5+1.1 45.6 2 12.3#1.5  78.6+58.4 Ceftolozanettobramycin <2 <2 <2 <2 <2 <2 emergence of resistance are warranted
77612 (64) Ceftolozane alone 4.2+0.2 3.5+0.2 6.7+1.8 6.5+1.5 79+0.1 7.210.5
Ceftolozane+fosfomycin =2 <2 2.6(n=1) 2.2(n=1) 2.8(n=1) 2.8(n=1)

Ceftolozane+tobramycin <2 <2 <2 <2 <2 <2




