Pharmacokinetics and Pharmacodynamics (PK-PD) of F901318 Against Aspergillus fumigatus
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Background: F901318 is a novel mechanism of action antifungal agent with potent activity against Aspergillus ]_ Experi mental DeSign 2 |\/| uri ne Pharmacoki netiCS 4 EXpOSUI‘e Response RElatl()nSh | pS
spp. F901318 is in early stage clinical development. An understanding of the PK-PD of F901318 is required for : — .
sslpecti on of effective regime?]s for further studpy in phase Il and I1] clin?cal trials | P F901318 induces an exposure-dependent decline in galactomannan regardless of the triazole genotype/phenotype.
' 2| A clinically relevant exposure of posaconazole induces approx. 20% decline in galactomannan in this model
Methods: A neutropenic murine model of invasive pulmonary aspergillosis was used for all experiments. The 3 poiaggfi;g%f%?g;z% i posgggqulg'e;g%};zsmg/L PF901:18|M:\§|;?(§2::)0225 ot
primary PD endpoint was serum galactomannan (GM). The relevant PK-PD index was determined using azole- Neutropenic murine 5 e o . o ' o . . o .
susceptible and azole resistant strains as challenge organisms. The relationship between drug exposure and the model of IPA | | . PK linear with CinMIC versus Effect N Y ST I W
Impact of dose fractionation on GM, survival, and histopathology were determined. Results were benchmarked ° BT h i.v. dosing : be 8 § ‘ e 8 g o £
against a clinically relevant exposure of posaconazole. _ | C 8mg/kgash : 11 P Z
5 3 K 3 5
L - immunosuppression  inoculation : * 1,24 hours @ = * o
Results: F901318 exhibited linear PK. A total daily dose of F901318 of 24 mg/kg was found to produce a good _ _ . ~ 0 . : ; . . ;
i ] ; S - i ] y _ F901318 (various regimens) : i : v ? » : B 28 4 ? B e B »
dynamic range of responses, with consistently better response with increasingly fractionated regimens: once MY « All regimens TR e e
daily dosing produced little effect but division into 3 doses produced maximal effect. Total plasma concentrations /—/% $ T | cesult in TSMIC e b e e oo e A
of F901318 were > MIC of the test organisms (0.03 mg/L for all isolates) for the dosing interval for all studied K B e 0.03 mg/L for B wcindies ; (B Times1 ma/Lversus Effect “ I8 Seimiasii :
regimens. The ratio of the minimum total plasma concentration:MIC (Cmin:MIC) was the PD index that best _*E 15mgfkgqph 100% dosing : & 5 : N P *
linked drug exposure with observed effect. A Cmu_’] a}nd Cmin:MIC of 1 mg/L and_ 1_0_-30, respectively, appear to Days -4 & -1 ohéh 30h 54h  78h 3 i erval | - 3 s g Z
be appropriate PD targets for F901318. The target is independent of azole susceptibility, and such exposures L b f Bk g
result in a greater decline in GM than are observed with clinically relevant exposures of posaconazole in this Galactomannan I v - °
murine model. The pattern of maximal effect evident with these drug exposure targets was also apparent for syrvival o ! R e e e e S " i ke e P oo .
survival and histopathological clearance. Histopathology L R S i o e T sl e R e
Conclusions: F901318 exhibits time-dependent antifungal activity with the Cmin:MIC as the dynamically linked e oo TN PR - TeeMcRsaEe | ; l,
variable. A Cmin and Cmin:MIC of 1 and 10-30, respectively results in antifungal activity that exceeds that 3 DOSG FraCtiOnatiOn StUd ieS ; o : o B : s E
Induced by posaconazole. The PK-PD of F901318 was the same for azole-susceptible and azole resistant strains, : : ; : | : : e
using a variety of endpoints. These results can now be used to select regimens for phase Il and 111 clinical trials. : : ? P R i , 4
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 Invasive aspergillosis is a life threatening infection in immunocompromised hosts
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developed in the past 20 years S e - Orange: F901318 Cmin:MIC 15.34
' Red: F901318 Cmin:MIC 28.76

24 mg/kg G24h - 2 mg,kg q24h F901318 induces an improvement in _ _
histopathological appearances in the lung that F901_318 mdu_ce_s a drug exposure dependent prolongation of
| are comparable to posaconazole survival that is independent of triazole genotype/phenotype
Control (47 Contror (20 Bt L Blue: posaconazole 10 mg/kg/day
« There are relatively few treatment options and no new anti-Aspergillus drug classes have been Yoo Sf2ur e SO . .
y P perg 9 e Al b Green: F901318 Cmin:MIC 1.13

C. n D . C. x D * Y

« F901318 has potent in vitro activity against Aspergillus spp. and has a novel mechanism of action o 12mg/kgqi2h o 8mg/kggsh + 12mg/kg q12h .+ 8ma/kgqsh Black: Controls

« PK-PD is required to identify the optimal dosage and schedule of administration that is likely to
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NOTES on Transformation Studies § o0 — £ —
« Time-dependent antifungal activity evident " oy : 0 B |
« But, T>MIC for all regimens & a range of protein binding estimates mean a different descriptor is required A ) T ¢ o, -
* However, Cmin:MIC or T>MIC in presence of serum can both be used St o 2, (Y 105 10
et e 0 2 4 £ ¢ 10 o 2 4 & 8 10
EXPERIMENTAL MODEL on Studies. on Studies. T RS oo
_ _ | | | | | N_IH/4215 Transforrr_latlon Studies: The _1(.3216 Transformayon Studies: The ; » et e Strain 16216 (Lo8H) Stain 11638 (61360
« A well-validated persistently neutropenic model of invasive pulmonary aspergillosis was used. Cmin:MIC or T>MIC in Presence of Serum Cmin:MIC or T>MIC in Presence of Serum F901318 15 mglkg g8h (1.7%) * F601318 18 malkg a8h (20% c Posa MIC 0. 25 mg/L D. Posa MIC 0. 5 mg/L
Immunosuppression was induced with cyclophosphamide and cortisone acetate. Conidia were are the Dynamically Linked Variables are the Dynamically Linked Variables AR oy B R\ 1 — o0
_ _ _ ) _ _ ) _ ) / iR \» .,.‘\_",_:_.,_,_\-:-f_} . _ 90- T
Instilled into the nares, resulting in a lethal invasive pulmonary infection. Ay QU 3 80 | s 8] |
"o A, Peak/MIC versus Effect - B. Peak/MIC versus Effect v ¥ 5 s 704
0 (GM at End of Experiment) £ .l (Area Under GM-Time Curve) " A = FEEm—— &0 T R EIIC vereaE Bt e ; @ 60 ool
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* Preliminary dose-finding studies were conducted to identify exposure-response relationships : d - E
« The primary model readout was circulating galactomannan concentrations o f o ; ; : 3
 Dose fractionation studies were conducted with the full dose administered g24h, two half dosages e e 8 RO % LB S WIS T R R L R
administered g12h, and three one-third dosages administered g8h. fe AoMCwste g wt D AIOMC s et te MOMCwnstea | “eo MG s et
. . . at End of Experiment o rea Under GM-Time Curve GM at End of Experiment e Area Under GM-Time Curve
« The plasma PK was defined. Plasma concentrations of F901318 were measured using LC/MS/MS | - § ;
« Additional studies were performed using survival as an endpoint (3 days of treatment followed by P - 5 )
observation) . " 32 | -
- Histopathological changes in the lung were determined and sections were stained with GMS W W S e e R o LI AT CTTTALLTTTT T TTTLLLTTT » F901318 demonstrates linear plasma PK
« Posaconazole was used throughout as a positive control oL T ——— = miMICversusEflect ] '[E Croin/MIC versus Effect Crin/MIC versus Effec - - .- :
J P & © Gneraogmemm | a1 wesimonimecone i Gt | 21" wesUndarGoTmecoe » F901318 causes a dose-dependent reduction in circulating galactomannan,
PK-PD MODELING £ E orolongation of survival and improved histopathological appearances in
» A linked PK-PD mathematical model was fitted to the PK and PD dataset using a population b N Lol ) ' 5 the lung
methodology and the program Pmetrics MRS L LR ol » F901318 exhibits time-dependent antifungal activity
° I I 'l G. Fractipn Dosing Interval > 1 mg/L . § j . Fraction of Dosing Interval > 1 m . Fraction [:asr-i'niln;:r;?ilr:;;n:ngﬂ - - - - .
Tho? trr?athema“;al EEOdEIf V\;ere - t(t)' caloulate fhe galactomannan at fhe end of the experimen : ohwndorspamen | { 2\ i cuTme e B R » The relevant dynamically linked variables are Cmin:MIC or T>MIC
and the area under the galactomannan-time curve = ! ;g : :
| | 1o describe 1 y - i % determined in the presence of serum
« A Kaplan Meir analysis was used to describe the survival data “’ t - - . - -
P y v £ : | __ o > In this severe model a Cmin:MIC of 10-30 results In near maximal
S CEFET TR reduction in galactomannan, and is equivalent to a Cmin of 1 mg/L
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