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Background: A multiple ascending dose (MAD) study was completed for TP-434. TP-434 was
administered for 10 days at doses of 0.5 mg/kg QD over 30 minutes, 1.5 mg/kg QD over 30 minutes, 1.5
mg/kg QD over 1 hour and 1 mg/kg BID over 1 hour. In each cohort, 6 subjects received TP-434 and 2
subjects received placebo. Plasma and urinary TP-434 samples were collected throughout the study.
This analysis aimed to describe the pharmacokinetics (PK) of TP-434, confirm previously determined PK
and select dosing regimens for further investigation.

Methods: Population PK analyses were done with ADAPT 5 (maximum likelihood expectation
maximization) using plasma and urinary data collected for each group. Standard model discrimination
criteria were used to determine the best model. Two-, three- and four-compartment models were tested.
Results were then compared to those obtained from single ascending dose (SAD) data.

Results: The PK of TP-434 was described by a 4-compartment model with linear elimination. Mean

(% ir j iability) were Vc = 12.2 L (10.9%), CLnr = 11.5 L/h (23.0%), Vp1 = 16.6 L
(2.28%), CLd1 = 29.9 L/h (21.2%), Vp2 = 188 L (15.4%), CLd2 = 4.90 L/h (46.7%), Vp3 = 103 L (9.56%),
CLd3 =21.2 L/h (29.4%) & CLr = 2.05 L/h (15.7%). Based on the MAD study, steady-state volume of
distribution was 320 L and mean half-life was around 48 hours. Residual variability for plasma and
urinary data was 14.0% and 21.5%, respectively. Results were similar to those reported following SAD

administration & daily doses = 1.5 mg/kg were predicted to be effective for organisms with MIC < 2 pg/ml.

Conclusion: The multiple dose PK of TP-434 was well-described by a 4-compartment model. Results
are in line with those previously determined using SAD data and indicate dose linearity. The doses
predicted to cover all pathogens with MICs < 2 pg/ml will be tested in a Phase 2 trial for treatment of
complicated intra-abdominal infections.

Background
+ TP-434 (Figure 1) is a novel fluorocycline being developed by Tetraphase Pharmaceuticals.

+ The potency and spectrum of TP-434 warrants

its further development as a new treatment Figure 1. Chemical Structure of TP-434

option for serious nosocomial infections,

including ints inal, skin, and respi y TP-434
infections.

+ Asingle ascending dose (SAD) study was
recently completed in healthy volunteers. N

Population pharmacokinetic (PK) analyses were
performed throughout the conduct of the SAD
study in order to describe the disposition of

Final Model for Single and Multiple-Dose Administration SAD Study MAD Study Figure 5. Example of a Plasma TP-434 Concentration-Time Profile for a Typical Subject
« The final model selected to describe the plasma PK of TP-434 was a 4-compartment model with * Atotal of 42 subjects (578 plasma samples and 209 urine samples) from the SAD « Atotal of 24 subjects (812 plasma samples and 237 urine samples) from the MAD study
linear elimination, as depicted in Figure 2. study were analyzed. were included in the analysis.
+ Amixed additive and proportional error model was used for residual variability. « Population PK parameters obtained from the SAD study are presented in Table 2. « Population PK parameters obtained from the MAD study are presented in Table 4. N Linear scale
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TP-434 using an appropriate model.

Simulations were performed with this model to determine what dosing regimens should be further
evaluated in a multiple ascending dose (MAD) setting.

Objectives
+ To describe the PK of TP-434 following single dose administration.
« To predict multiple-dose PK of TP-434 based on SAD study results.

+ To characterize the PK of TP-434 following multiple dose I ion and confirm previousl
determined results.
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Modeling
« All subjects who received active treatment were included in the analyses.
« Plasma and urinary data were simultaneously modeled.

« The software used for the analyses was ADAPT 5° (maximum likelihood expectation
maximization algorithm) (Ref 1).

« Various structural models were tested (2, 3 and 4-compartment models).

CLdi: Distributional clearance between central and peripheral compartment i, CLnr: non-renal
clearance, CLr: renal clearance, Vc: central volume of distribution, Vpi: Peripheral volume of
distribution of TP-434 (i*" compartment)

+ Residual variability for plasma was 14.0% while it was 21.5% for urine.
« In general, PK parameter estimates were similar to those obtained from the SAD analysis.
— TP-434 had a population mean total CL of 13.5 L/h and a Vss of approximately 320 L
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+ Residual variability for plasma was 9.4% while it was 19.2% for urine.
» TP-434 had a population mean total CL of 13.9 L/h and a Vss of approximately 262 L (~3.3 L/kg).
. i o

+ Standard model discrimination criteria were used, such as: Renal pathways accounted for approximately 17% of total clearance.

» Mean terminal elimination half-life was approximately 26.2 hours. =
Akaike information criterion test Conclusion
— Residual variability Simulations

Graphical representation of the goodness-of-fit (observed versus predicted concentrations, « Clinical endpoints obtained from the simulations using the final SAD model are presented + The pharmacokinetics of TP-434 is well described by a 4-compartment model following single and multiple-dose administration.
weighted residuals versus predicted values) in Table 3.

« TP-434 exhibits dose-proportional pharmacokinetics over the dose range studied.
Table 3: Predicted PK/PD F for Klebsiell: iae (MICs, = 0.5 ug/ml) * The model confirms that the elimination of TP-434 is mainly through non-renal pathways, given the relatively small contribution of renal clearance to total clearance.

— Maximization of the coefficient of determination

Simulations
ST T | « TP-434 exposure predicted by the simulations and confirmed by the MAD study suggest that dosing regimens of 1.5 mg/kg QD or 1.0 mg/kg BID would provide sufficient TP-434 exposure to
+ Simulations were performed with the final PK model determined from the SAD data. Dosing Regimen AUCHIGE e/ MIOH BT M) CE1 () treat cIAIsF::ausedpby multidn}lg-resistam gram-negative aerobigand facultativeybacgilﬁ and gram-pogitivg pathogens. 9% 9 P P
— Some of the simulated multiple-dose regimens included 1.5 mg/kg IV infused over 60 minutes 1.5 mg/kg IV infused over 60 minutes QD for 10 days 151 4 11.10% + These dosing regimens will be further investigated in Phase 2 studies
QD for 10 days, 1.0 mg/kg IV infused over 30 minutes BID for 10 days and 2.0 mg/kg IV infused 1 mglkg IV infused over 30 minutes BID for 10 days 201 43 15.00% 9 reg 9 )
over 30 minutes QD for 10 days. 2 mg/kg IV infused over 30 minutes QD for 10 days 201 8.1 15.30%
— Using the predicted concentration-time profiles associated with each regimen, clinical endpoints Note: For tigecycline, an overall AUC/MIC ratio of = 3.1 correlated with clinical success when all pathogens were considered,
Using e predict P 9 P B e oS s References
— Variables of interest included AUC/MIC (area under the concentration-time curve (AUC)/ minimal + Based on the simulated results, in conjunction with safety findings, the following modifications
inhibitory concentration (MIC)), T>MIC (% time drug concentration exceeds MIC at steady-state) were made to the MAD protocol prior to study initiation. 1) D'Argenio, D.Z., A. Schumitzky and X. Wang. ADAPT 5 User’s Guide: Pharmacokinetic/Pharmacodynamic Systems Analysis Software. Biomedical Simulations Resource, Los Angeles, 2009
and Cra/MIC. — The 1.0 mg/kg QD dosing regimen was replaced by 1.5 mg/kg QD. 2) Bhavnani SM, Rubino CM, Ambrose PG, Babinchak TJ, Korth-Bradley JM, Drusano GL. Impact of different factors on the probability of clinical response in tigecycline-treated patients with intra-abdominal

— Atwice-daily dosing regimen (1 mg/kg BID) was added as a treatment arm. infections. Antimicrob Agents Chemother. 2010 Mar; 54(3):1207-12




