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Dose Fractionation Murine Lung Infection — TP-271 vs. S. pneumoniae UNT039-2 Summary and Conclusions

Abstract

Background: TP-271 is a novel fluorocycline that is currently in preclinical development for the treatment of respiratory PLASMA _ Y ; ; g :
infections caused by susceptible and resistant pathogens including S. pneumoniae. We utilized a neutropenic mouse p > g i o R2=0.69 AUC / MIC AUC (ug*hr/mL) ‘ TP-271 _demonStrat_ed Slgm_fl(_:ant_ in vitro aCtIV”_:y ag_amSt both
lung infection model to assess the pharmacokinetics (PK) and efficacy of TP-271 against 3 S. pneumoniae clinical L S g ----------- 11og 2 109 11ogso CFU 2 log susceptlble and resistant clinical isolates used in this StUdy-
i = 10 10 10 10
isolates. N 8 TP-271| Static CFU CFU Static | reduction CFU
Methods: For all studies female CD-1 mice were rendered neutropenic through two intraperitoneal doses of S & reduction reduction reduction & TP-271 exhibited a dose-proportional pharmacokinetic profile
cyclophosphamide, 150 and 100 mg/kg on Day -4 and Day -1, respectively. Mice were infected via intranasal inoculation S 4 F 1413 4230 7047 14 4.2 70 S : . . e : .
under anesthesia with 10° colony forming units (CFUs) in 0.05 mL. TP-271 was administered at 12 hours post-infection. M - ree !n Infe_Cted animals with S|gn|f|cant accumulation at the site of
PK was performed in infected mice with plasma and epithelial lining fluid (ELF) collected following single IV doses A , Total 15108 45195 75282 15.1 452 75.3 infection (ELF)
ranging from 0.25 — 20 mg/kg. A urea correction was performed on the ELF samples. Dose fractionation studies were T T e o] T T e 1 1 1 1 1 1 1T 1T 1
performed with dosing intervals at g24h, q12h and q6h. CFUs were determined in lung at the beginning of therapy and & ,\QQQ Q@Q Q@Q N S &> ,\@Q Q@Q 0 10 20 30 40 50 60 70 80 90 100 ) . ) )
24 hours later. PK parameters were determined using PK Solutions™ and PK-PD analysis was performed using TP-271 Minimum Inhibitory Concentration (MIC) ® ® N % T>MIC ® The protein binding of TP-271 was higher in plasma then ELF
GraphPad Prism. Protein binding was determined by rapid equilibrium dialysis. with a greater percentage of free drug at the lower drug
ELF :
Results: The following table summarizes the results: . Tetraphase 107 - concentrations.
S. pneumoniae strain: UNTO039-2 UNTO040-2 UNTO043-2 UNT Strain P . 1 MIC MIC AUC/ MIC AUC (ug*hr/mL)
Macrolide-R, Penicillin-R, Designation S_traln_ PhenOtype (ug/mL) (ngImL) 2 11og1o 2 logo 1logso CFU 2 logqo . . .
Phenotype: |  Fluoroquinolone-R, | Tetracycline-S | Macrolide-R, Tet (M), Designation E 3 TP-271 | Static CFU CFU Static | reduction CFU ¢ AUC/ MIC was determined to be the best predictor of efficacy
TP TMIC (e Tewpoyidine S X ) MACRO-R, FQ-R, L E reduction | reduction reduction for two strains. Strain UNT040-2 demonstrated R2 values of
JAUC (ugihr/mL/) for 1 4/3.7 5.0/13.0 04/11 UNTO039-2 SP1517 TET-S 0.001 1 F 2 Free | 3668 10972 18277 3.7 11.0 18.3 0.62 and 0.76 in plasma and ELF, respectively. For the
Stasis in plasma / ELF ' ’ ’ ’ ’ ) e} . 2
FAUCTMIC oo () 0.69 0.62 073 UNT040-2 SP514 TET-S 0.002 5 - Total | 10181 | 30456 50731 10.2 305 50.7 UNTO043-2 strain, R* values of 0.73 for both plasma and ELF
JAUC/MIC ;5 (R?) 0.69 0.76 0.73 ) were calculated.
JCmax/MIC [jy6ma (R 0.74 0.49 0.64 PEN-R MACRO— ] L UL L L L L L
fCmax/MIC g r (R) 0.74 0.58 0.64 UNTO043-2 SP1579 ) 0.001 1 QQQQ 0 10 20 30 40 50 60 70 80 90 100 . . .
The f %T>MIC parameter for all 3 strains demonstrated R? values < 0.5 for both plasma and ELF. The fAUC for TP-271 R, Tet(M), Tet(O) A PT>MIC € Strain UNT039-2 demonstrated a slightly better correlation
required to achieve a static effect in both plasma and ELF was 0.4 = 13.0 pg-hriml. Protein binding of TP-271 was 1TET-S, tetracycline-sensitive; PEN-R, penicillin-R; MACRO-R, macrolide- nc - not calculated for C../MIC with R2 values of 0.74 for both Plasma and ELF.

higher in plasma than in ELF with a greater % free drug at lower TP-271 concentrations.

resistant; FQ-R, fluoroquinolone-resistant

The AUC/MIC correlation for this strain was an R2 of 0.69 for
both plasma and ELF.

Conclusions: TP-271 demonstrated potent efficacy in the murine pneumonia model against all three S. pneumoniae

tested. For two strains (UNT040-2 and 043-2) the fAUC/MIC for plasma and ELF was the predominant PK/PD indicator Pharmacokinetics of TP-271 Fo||owing Intravenous Administration to
of efficacy. For UNT039-2, the fAUC/MIC and fCmax/MIC were comparable. These results should enable dose

selections of TP-271 in future clinical studies for bacterial pneumonia. Female CD-1 Mice m AC TG PLASMA AUC (g hrmD) < Fo.r all three strains, % T> MIC was the least predictive of
- P E’ 1 log1o 2 10g+ 1 log1o CFU 2 log+g efﬁcacy
IntrOd UCtlon Single dose PK for free TP-271 in Plasma k 2 TP-271 | Static redCchLtJion redCchLtJion Static | reduction reCiJFCE[:OH o AUCIMIC e o i a1t
5 o e static ratios for free drug ranged from 0
Parameter 20 mg/kg | 10 mg/kg [ 5 mg/kg 1 mg/kg rr?%f S o Free | 2504 4501 6499 5.0 9.0 13.0 2504 in plasma and 1144 to 6495 in Eng J
TP-271 is a novel fully synthetic fluorocycline antibiotic that is currently in preclinical _ — - — 9X9 M - '
development for oral / IV therapy against complicated community-acquired bacterial Cmax (ug/mL) 2.205 1.722 0.716 0.107 0.018 A Total | 26755 | 48092 69430 >3- %62 1389 , o _ _
pneumonia. TP-271 has demonstrated excellent activity against both Gram positive and Tmax (hr) 0.083 0.083 0.083 0.083 0.083 s . i e e a0 10 20 30 40 50 60 70 80 90 100 ¢ Thgse data. will assist n the dose _selectlons for TP-271 in
Gram negative isolates associated with respiratory tract infections. TP-271 maintains AUC 0-t (ug-hr/mL) 11.416 5 858 2739 0.288 0.045 A ® & A S RLTSMIC clinical studies of bacterial pneumonia.
antimicrobial activity in strains that express the most common tetracycline-specific Half-life (hr) 5 1 57 5 55 59 AUC/MIC Cmax/MIC
resistance mechanisms (efflux and ribosomal) as well as Tet(X) inactivating enzyme. : : : : ELF
The purpose of these PK/PD studies is to elucidate which parameter best describes the ] ] o AUC / MIC AUC (ug*hr/mL)
pharmacodynamics of TP-271 to aid in dose selection and regimen for clinical Single dose PK for free TP-271 in ELF E % : 1 1og1o 2 logg 1 logso CFU 2 log1g Refe rences
development. Parameter 20 mg/kg | 10 mg/kg | 5 mg/kg 1 mg/kg | 0.25 mg/kg {; T g |TP-271| Static CFU CFU Static | reduction CFU
o reduction reduction reduction
R T . g - o [Fee [ews [ e | vesse | ta0 | ma | ws . Belder odenberg I, etal 206, Efietoftedtment uraton on PIIPD nass
max (hr : : : : :
Total | 18029 32408 46787 36.1 64.8 93.6 ; : : .
- pneumoniae lung infections. Antimicrob. Agents Chemother. 50:2919-2925.
Methods and Materials AUCI;—IOI-: l(.:cJQ;Er/)m'—) 350;151399 153;994360 55-81489 ggg: g;ij ;Q—""""':Qg—""""';g—"""";g R S R R E A X 2. Chiavol, D, G. Pozzl 8. Ricc. 2008, Animal modsis of S, peumoniae disease.
alt-lire (nr : . : : : N N & N A ATSMIC In Microbiol Rev. 21:666-669.
3. Cleeland,R. and E. Squires. 1991. Evaluation of New Antimicrobials in Vitro and in
In vitro MICs: Minimum inhibitory concentrations of all isolates were performed according to CLSI AUC/MIC fCmax/MIC nc —not calculated Experimental Animal Infections. In Antibiotics in Laboratory Medicine", 3rd. ed.,
standards using broth micro-dilution method. _ _ _ R - edited by Victor Lorian. Willams and Wilkins Baltimore, Maryland. pp. 752 - 783.
Animals: CD-1 female mice (weighing 18 — 22 grams) from Harlan (Indianapolis, IN) were acclimated Protein Binding Determination — TP-271 4. Grossman, T., Fyfe, C., O'Brien, W., Hackel, M., Sutcliffe, J. TP-271 is a Potent,

for 48 hours prior to start of study. All studies were performed under approved IACUC protocols.
Animals had free access to food and water throughout the study.

Broad-Spectrum Fluorocycline with Activity Against Community-Acquired Bacterial
Respiratory and Biothreat Pathogens. 52" ICAAC 2012, F-1525.

Neutropenia induction: mice were rendered neutropenic with two consecutive IP doses of TP-271 protein binding in mouse o ! ) PLASMA _ 5. Otsu, Y., etal. 2003. In vivo efficacy of a new quinolone, DQ-113, against
cyclophosphamide (Cytoxan) of 150 and 100 mg/kg on 4 and 1 days prior to infection, respectively. ELF vs plasma by P s ¥ i AUC /MIC AUC (ug™hr/mL) Streptococcus pneumoniae in a mouse model. Antimicrob. Agents Chemother.
Inoculum preparation and infection: Infection inoculums were prepared from over night growth . L ) . L S 1 logqo 2 logo 1logso CFU 2 log1o 47:3699-3703.

plates of S. pneumoniae strains. The isolates were resuspended in sterile saline and a predetermined 100+ Rapid Equilibrium Dialysis A S 6 TP-271| Static CFU CFU Static | reduction CFU 6. Experimental chronic pulmonary infection in mice. Y. lizawa. Micro. Immunol 1988.
density and further diluted in saline to achieve the infecting inoculum. Mice were anesthetized with an . S 5 reduction [ _reduction reduction pp 895-906.

IP injection of Ketamine and xylazine. The prepared bacterial suspension was delivered in a 50 pL M = 4 - - Free 441 5858 11275 0.4 5.9 11.3

aliquot intranasally and the mice were returned to their cages to recover from the anesthesia. A Total | 4714 62577 120440 4.7 62.6 120.4

Pharmacokinetics: TP-271 was delivered as a single intravenous injection over 5 selected dose TP-271 mouse plasma — Ackn owledgments

concentrations. At 8 predetermined time points, 5 mice per time point were euthanized via CO, 10 20 30 40 50 60 70 80 90 100

inhalation with blood collected for plasma and BAL (bronchial alveolar lavage) performed to collect ELF —&— TP-271 mouse ELF

(epithelial lining fluid). Both plasma and ELF were analyzed for drug level concentrations. PK

% T>MIC

% Free Compound
2

parameters were determined using PK Solutions™ software. Urea concentrations were determined on The authors would like to acknowledge the contributions of Phung Nguyen
ELF samples using a blood urea nitrogen kit (QuantiChrom) and urea correction was included with the o ELE | _ Si David Valt Kellv Pet 4 Si b : UN'I:
final PK analysis. < AGCTVIC AUC (ug°himD) essica Silva, David Valtierra, Kelly Peterson and Jerry Simecka o
Dosing studies: Mice received a single dose of TP-271 over 5 selected concentrations via E > Tiogm T Togms Tlog CFU | 21070 Health Science anter PreClinical Serwce§ for thelrlwork on this study.
intravenous injection beginning at 12 hours post infection. Twenty-four hours after the start of dosing, L © TP-271| static CFU CFU Static | reduction CFU Frontage Laboratories performed the analytical analysis of the plasma and
mice were euthanized via CO, inhalation with lung aseptically removed. CFUs were determined after F § reduction | reduction reduction ELF samples as well as protein binding determination.

homogenizing, serial dilution, plating on bacterial growth media and over night incubation. ~ An — 4 - - Free | 1144 | 15193 29241 1.1 15.2 29.2 These studies were funded by NIAID Contract #: HHSN272201100028C
fid:tignal group Olf Iung?twerg ZO'I'_eCte‘fj att) s:[tr?rt of tre?tzmﬁnt o sc;rve6az Starg()f therapy Cor.'trOISa Tr;e 4 d PP mtmrmrrrer , Total | 3177 | 42169 81162 3.2 42.2 81.2 awarded to CUBRC and Tetraphase Pharmaceuticals; the content is solely
elucidate the PD parameters. GraphPad Prism software was employed to determine which PK/PD 001 010 1 10 100 1000 S e s e e s Tt 10 % 30 40 %0 6 %0 %0 %0 the responsibility of the authors and does not necessarily represent the officia
parameter fits best in both plasma and ELF. Nominal concentration TP-271 (ug/mL) A N S N ) L TSMIC views of the National Institutes of Health

fAUC/MIC




