CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

2054350r1g1s000

MICROBIOLOGY /VIROLOGY REVIEW(S)




DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Date Company Submitted: 10/18/2016
Date received by CDER: 10/21/2013
Reviewer: Avery Goodwin, Ph.D

NAME AND ADDRESS OF APPLICANT:
Trius Therapeutics, Inc.

6310 Nancy Ridge Drive

Suite 101,

San Diego, CA 92121

CONTACT PERSON:

Karen Potts, Ph.D.

Tel No: 858-452-0370 Ex 299
Fax No: 858-201-8431

Email: kpotts@triusrx.com

DRUG PRODUCT NAME:

Proprietary Name: Sivextro

Established Name: TR-701; Tedizolid phosphate
Structural Formula:

0] O\
b
_N . — —
N="" SN O Nz >_/—
- YN . N
| p \ /) \ N
NN Nl N7 OMF{P \\ /s \/\/OH
F HO OH
Tedizolid phosphate (TR-701 FA) Tedizolid (TR-700)

PROPOSED DOSAGE FORM AND STRENGTH:
Tedizolid phosphate: Injection for intravenous use and tablet.
Injection 200 mg sterile lyophilized powder; 200 mg tablet

ROUTE OF ADMINISTRATION AND DURATION OF TREATMENT:

For oral administration and IV administration: the recommended dosage of TRADENAME is 200 mg
administered once daily for six (6) days either orally (with or without food) or as an intravenous (1V) infusion in
patients il

PROPOSED INDICATION:

Tedizolid phosphate (Sivextro) is indicated for the treatment of acute bacterial skin and skin structure
infections (ABSSSI) caused by susceptible isolates of the following gram- positive microorganisms:
Staphylococcus aureus (including methicillin-resistant [MRSA] and methicillin-susceptible [MSSA] isolates, and
cases with concurrent bacteremia), Staphylococcus haemolyticus, Staphylococcus lugdunensis, Streptococcus
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pyogenes, Streptococcus agalactiae, Streptococcus anginosus Group (including Streptococcus anginosus,
Streptococcus intermedius and Streptococcus constellatus), and Enterococcus faecalis.

RELATED SUBMISSION REVIEWED:
IND 77,872; IND 106,307

TYPE OF SUBMISSION:
NDA submission

REVIEWER’S COMMENTS:

Based on the clinical microbiology data submitted by the Applicant, this NDA submission may be approved,
provided that the Applicant makes the changes in the microbiology subsection of the proposed label
recommended by the Agency. ]

FDA’s version of the Tedizolid label:

12.4 Microbiology
Mechanism of Action

The antibacterial activity of tedizolid is mediated by binding to the 50S subunit of the bacterial ribosome
resulting in inhibition of protein synthesis. B

(b) (4)

Mechanism of Resistance
®) @

(b)(4)
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(b) (4)

(b) (4)

Frequency of Resistance

Spontaneous mutations conferring reduced susceptibility to tedizolid occur in vitro at a frequency rate of

approximately 10™°. @

Interaction with Other Antimicrobials

In vitro drug combination studies with tedizolid and aztreonam, ceftriaxone, ceftazidime, imipenem, rifampin,
trimethoprim/sulfamethoxazole, minocycline, clindamycin, ciprofloxacin, daptomycin, vancomycin,
gentamicin, amphotericin B, ketoconazole, and terbinafine demonstrate neither synergy nor antagonism.

Spectrum of Activity

Tedizolid has been shown to be active against most isolates of the following bacteria, both in vitro and in
clinical infections, as described in ®“ Indications and Usage (1) ©¢

Aerobic and Facultative Gram-positive Microorganisms

e Staphylococcus aureus (including methicillin-resistant [MRSA] and methicillin-susceptible [MSSA]
isolates)
)@

e Streptococcus pyogenes

e Streptococcus agalactiae

e Streptococcus anginosus Group (including S. anginosus, S. intermedius, and S. constellatus)
e Enterococcus faecalis ]

The following in vitro data are available, but their clinical significance has not been established. At least 90%
of the following microorganisms exhibit an in vitro minimum inhibitory concentration (MIC) less than or equal
to ®® for tedizolid. However, the safety and effectiveness of TRADENAME in treating

3
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clinical infections due to these microorganisms have not been established in adequate and well-controlled
clinical trials.

Aerobic and Facultative Anaerobic Gram-positive Microorganisms

e Staphylococcus epidermidis {ineluding-methicilin-susceptible-and-methicillin-resistantstrains}

e Staphylococcus haemolyticus

e Staphvlococcus lugdunensis o

e Enterococcus faecium O10)

Susceptibility Test Methods

When available, the clinical microbiology laboratory should provide cumulative results of the in vitro
susceptibility test results for antibacterial drugs used in local hospitals and practice areas to the physician as
periodic reports that describe the susceptibility profile of nosocomial and community-acquired pathogens.
These reports should aid the physician in selecting the most effective antibacterial drug product for treatment.

Dilution Techniques

Quantitative methods are used to determine antibacterial minimum inhibitory concentrations (MICs). These
MIC values provide estimates of the susceptibility of bacteria to antibacterial compounds. The MIC values
should be determined using a standardized procedure based on dilution methods (broth, agar, or
microdilution)? or equivalent using standardized inoculum and concentrations of tedizolid. The MIC values
should be interpreted according to the criteria provided in Table 3.

Table 1 Susceptibility Interpretive Criteria for TRADENAME

Minimum Inhibitory Concentrations

Disk Diffusion Zone Diameter (mm
(ng/mL) (mm)

Pathogen

S | R S | R

Staphylococcus aureus
(methicillin-resistant and methicillin- <0.5 1 >2 >19 16-18 <15
susceptible isolates)

(b) (4
Streptococcus pyogenes <0.5 - - 218 - -
Streptococcus agalactiae <0.5 - - 218 - -
Streptococcus anginosus Group* <0.25 - - 217 - -
Enterococcus faecalis <0.5 - - 219 - -
S=susceptible, I=intermediate, R=resistant
4
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.
Includes S. anginosus, S. intermedius, S. constellatus

Diffusion techniques

Quantitative methods that require measurement of zone diameters also provide reproducible estimates of the
susceptibility of bacteria to antibacterial compounds. The standardized procedure® requires the use of
standardized inoculum concentrations. This procedure uses paper disks impregnated with 20 mcg tedizolid to
test the susceptibility of microorganisms to tedizolid. Reports from the laboratory providing results of the
standard single-disk susceptibility test with a 20 mcg tedizolid disk should be interpreted according to the
criteria in Table 3.

(b) (4)

is likely to inhibit growth of the pathogen if the
(0) (4)

A report of “Susceptible” indicates that the
antibacterial ®®@ reaches the concentration
A report of “Intermediate” indicates that the result should be considered equivocal, and if the
microorganism is not fully susceptible to alternative ®® drugs, the test should be repeated. This
category implies possible clinical ®@in body sites where the drug is physiologically concentrated.
This category also provides a buffer zone that prevents small uncontrolled technical factors from causing
major discrepancies in interpretation. A report of “Resistant” indicates that the ®@ is not likely to
inhibit growth of the pathogen if the ®® reaches the concentrations usually achievable at

the infection site; other therapy should be selected.
Quality Control

Standardized susceptibility test procedures require the use of laboratory control microorganisms to monitor
and ensure the accuracy and precision of supplies and reagents used in the assay, and the techniques of the
individuals performing the test.” %3 standardized tedizolid powder should provide the following range of MIC
values noted in Table 4. For the diffusion technique using the 20 mcg tedizolid disk, results within the ranges
specified in Table 4 should be observed.

Table 2 Acceptable Quality Control Ranges for Susceptibility Testing
. . Minimum Inhibitory Disk Diffusion
Quality Control Organism Concentrations (ug/mL) (zone diameter in mm)
Staphylococcus aureus .
0.25-1 Not Applicable
ATCC 29213
Staphylococcus aureus )
Not Applicable 22-29
ATCC 25923
Enterococcus faecalis .
0.25-1 Not Applicable
ATCC 29212
Streptococcus pneumoniae
0.12-0.5 24-30
ATCC 49619
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EXECUTIVE SUMMARY

Antibacterial Spectrum of Activity

The Applicant has submitted data from surveillance and other investigator studies to support the claim that
Tedizolid (TR-700) demonstrates in vitro activity against selected gram-positive pathogens associated with
acute bacterial skin and skin structure infections (ABSSSI).

Staphylococci

Tedizolid has demonstrated activity against staphylococcal isolates from the USA and Europe. The data
presented included staphylococcal isolates that tested positive for the Panton-Valentine leukocidin (pv/) gene;
vancomycin-intermediate and —resistant S. aureus (VISA/VRSA) isolates; methicillin-susceptible coagulase —
negative staphylococci (MSCoNS); and methicillin-resistant coagulase —negative staphylococci (MRCoNS). The
MIC values ranged from as low as 0.12 mcg/ml to 1.0 mcg/ml. Additionally, TR-700 appears to have limited
activity against a number of linezolid-resistant S. aureus. Against a subset of these isolates, MICqq values of 8
mcg/ml were reported for linezolid-resistant S. aureus with the MIC ranging from 0.25-16 mcg/ml.

Streptococci

Tedizolid is active in vitro against S. pneumonia, including penicillin susceptible, penicillin intermediate and
penicillin resistant Streptococcus pneumoniae isolates (MICyg 0.25 mcg/ml). Against beta hemolytic
streptococci (Streptococcus pyogenes and Streptococcus agalactiae) MIC values ranged from 0.06 mcg/ml- 1.0
mcg/ml with an MICqg value of 0.5 mcg/ml. Against the Viridans Group streptococci, the MICgo was 0.25
mcg/ml (range 0.06-0.5 mcg/ml).

Enterococci

The in vitro activity of TR-700 against vancomycin-susceptible and -resistant E. faecalis (VSEfa and VREfa) was
also evaluated. TR-700 demonstrated MIC values that ranged from 0.5 to 1 mcg/mL. The comparator, linezolid,
demonstrated an MICvalue of 2 mcg/ml; against vancomycin-susceptible and -resistant E. faecium (VSEfm and
VREfm) TR-700 demonstrated MICq values ranging from 0.25-1 mcg/ml.

Mechanism of Action

Tedizolid phosphate (TR-701) is TR-700 linked to a phosphate via an ester bond; the linking of TR-700 to a
phosphate, is said to improve the solubility and bioavailability of TR-700. Tedizolid is a member of the
oxazolidinone class of drugs and is a protein synthesis inhibitor that interacts with the bacterial ribosome and
prevents translation.

The Applicant conducted a number of studies to characterize the mechanism of action of TR-700. Their studies
explored the ability of TR-700 to inhibit bacterial translation using either a cell-free system or actively growing
bacteria. The data indicate that TR700 inhibits prokaryotic protein synthesis (prokaryotic translation) but not
eukaryotic protein translation. However, TR-700 was shown to inhibit mitochondrial protein synthesis at a
dose reported to be 17-26 folds lower than linezolid.
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Mechanism of Resistance and Resistance Studies

Resistance to oxazolidinone may be mediated through mechanisms that include mutations in genes encoding
the 23S rRNA, the ribosomal proteins L3 and L4, and/or the acquisition of the cfr methyltransferase gene. In

vitro studies have demonstrated the selection of TR-700-resistance in certain staphylococcal and enterococcal
strains during serial passages, and these mutants were cross-resistant to linezolid. However, under laboratory
conditions, TR-700 demonstrated activity against cfr+ isolates of S. aureus. TR-700 maintained a 16- to 32-fold
potency advantage over linezolid for all cfr strains tested. The clinical significance of this finding is not known.

Interaction with other antimicrobials

In vitro studies evaluating the fractional inhibitory concentration indices of TR-700 in combination with a wide
array of agents showed no apparent antagonism or synergy between TR-700 and other agents against both
gram-positive and gram-negative pathogens. Furthermore, combining TR-700 with common antifungal agents
also had no impact on the in vitro antibacterial activity of the compounds for the target pathogens

Intracellular Antibacterial Concentration Assessment

The data showed that similar to linezolid, TR-700 could penetrate phagocytic cells, in this case, human
macrophages. Studies show that TR-700 exhibited enhanced cellular accumulation that was both pH and
temperature dependent. TR-700 exhibited an intracellular to extracellular ratio of 10 to 14 while a ratio of 1 to
2 was observed for linezolid. A dose-dependent activity was also demonstrated with TR-700 against the
intracellular pathogens L. monocytogenes and L. pneumophila.

Animal Studies

The Applicant has provided data from a variety of animal models including 1) staphylococcal systemic
infections in mice; 2) enterococcal systemic infections in mice; 3) streptococcal systemic infections in mice; 4)
MRSA skin and soft tissue infection in mice; 5) mouse thigh infection model with MRSA and MSSA; 6) rat skin
and soft tissue infection; 7) lung infection and epithelial lining fluid exposure in mice; 8) a neutropenic mouse
pneumonia model; 9) an S. aureus endocarditis model in rabbits; 10) and a mouse Streptococcus pneumoniae
model. Efficacy was demonstrated in all models tested.

Effect of Granulocytes on the Antibacterial Effect of Tedizolid in a Mouse Thigh Infection Model

Treatment with TR-700 resulted in a significant increase in activity in the presence of granulocytes compared
with animals that were granulocytopenic. An examination of both normal and granulocytopenic animals
indicated an improvement in the exposure response as a function of the presence of granulocytes. Although
the mechanism behind this finding is unclear, it is possible that the generation of reactive oxygen species
(ROS) during the phagocytosis response may be contributing to the enhanced activity of TR-700.
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Pharmacokinetics/Pharmacodynamics

TR-701 FA has been shown to be rapidly converted by phosphatases to the microbiologically active moiety TR-
700. The absolute bioavailability of TR-700 following oral administration of TR-701 FA is said to be >80% and
steady-state concentrations is said to be achieved within 3 days and indicate modest drug accumulation of
approximately 30% following multiple once-daily oral or IV administration. Following oral administration, peak
plasma TR-700 concentrations are achieved within approximately 3 hours after administration.
Pharmacokinetic studies have demonstrated that TR-700 rapidly distributes into tissues and penetrates into
the interstitial space fluid of adipose and skeletal muscle tissue, resulting in TR-700 exposures in these
compartments that were similar to free drug exposure in plasma. Moderate protein binding was observed
with TR-700 in human plasma (70% to 90%, primarily to albumin), and binding appeared to be independent of
concentration. Pharmacodynamic parameter determinations were conducted using a neutropenic mouse S.
aureus pneumoniae model. The relationships between microbiologic effect against S. aureus and each of the
pharmacodynamic parameters, i.e., the percent time above the MIC, the AUC/MIC, and the peak/MIC were
examined. The strongest relationship was seen when results were correlated with the 24-h AUC/MIC.

Clinical Studies

The Applicant conducted a Phase 2 and two Phase 3 studies. The Phase 3 studies were randomized, non-
inferiority clinical trials comparing the efficacy of Tedizolid (200 mg/day for 6 days) with linezolid (600 mg
every 12 hours for 10 days) in adult patients with ABSSSI. In the Tedizolid and Linezolid groups, 95.6% and
98.0% of patients, respectively, had a favorable microbiological response for Staphylococcus aureus at the EOT
Visit. The favorable response rates for MRSA were 92.6% for the TR-701/FA group and 96.8% for the linezolid
group, and for MSSA were 97.7% and 98.9%, respectively. For Streptococcus pyogenes, both the Tedizolid and
Linezolid groups had a 100% favorable response at EOT Visit.

Tedizolid In Vitro Susceptibility Interpretive Criteria

Applicants Proposed TR-700 MIC and Zone Diameter Interpretive Breakpoints

Organism MIC (ug/mL) Zone Diameter® (mm)
Staphylococcus aureus ) )
(including methicillin-resistant and <0.5 Susceptlple 219 Susceptlb!e
Staphylococcus haemolyticus 22 Resistant <15  Resistant
Staphylococcus lugdunensis
Streptococcus pyogen?s <0.5 Susceptible 218  Susceptible
Streptococcus agalactiae 21 Nonsusceptible <17  Nonsusceptible
Streptococcus anginosus Group . .
(including S. anginosus <0.25 Susceptible 217  Susceptible

) ! >0.5 N tibl <16 N tibl
S. intermedius and S. constellatus) onstsceptibie onstisceptivie
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Enterococcus faecalis <0.5 Susceptible 219  Susceptible
(vancomycin-susceptibleisolates only) >1 Nonsusceptible <18  Nonsusceptible

20 mcg TR-700 disk.

INTRODUCTION

The Applicant has elected to develop Tedizolid (TR-700) for the treatment of Acute Bacterial Skin and Skin
Structure Infections (ABSSSI) formally referred to as complicated skin and skin structure infections (cSSSI). In
2012, the Applicant submitted a request for designation as a Qualified Infectious Disease Product (QIDP) for
tedizolid phosphate in the treatment of ABSSI and HABP/VABP and their requests were granted by the Agency.

Tedizolid is a member of the oxazolidinone class of synthetic antibacterial agents effective against many gram-
positive bacteria®®>. Linezolid is well known among this class and has demonstrated activity against gram-
positive pathogens, and is used to treat a wide range of infections including endocarditis, meningitis
complicated skin and soft tissue infections and nosocomial pneumoniae caused by methicillin-resistant
Staphylococcus aureus. The mechanism of oxazolidinone action has been suggested to be inhibition of protein
synthesis by the binding to domain V of 23S rRNA*.

Trius Therapeutics, Inc., is developing TR701, an orally-and IV administered oxazolidinone antibiotic, for the
treatment of Acute Bacterial Skin and Skin Structure Infections (ABSSSI) caused by Staphylococcus aureus;

methicillin-resistant (MRSA and —susceptible (MSSA); o
Streptococcus pyogenes ®®@ streptococcus
agalactiae, Enterococcus faecalis, including vancomycin- ®®sysceptible (VSE),

(b) (4)

Acute Bacterial Skin and Skin Structure Infections (ABSSSI)

Skin and skin structure infections represent one of the most common indications for antibiotic therapy and
skin infections. They are common and range from minor skin infections to severe necrotizing infections which
may require surgical intervention such wound drainage™®. Skin and skin structure infection are considered
complicated when they involves deeper layers of soft tissue such as fascia and muscle tissue. Complicated
infections including extensive cellulitis, abscess, traumatic or surgical wound infections, and foot infections in
diabetic patients are both severe and complex to treat. Therefore, one of the most important aspects of
treating complicated skin infection is the clinical assessment of the severity of infection>’. The etiological
agents associated with Acute Bacterial Skin and Skin Structure Infections (ABSSSI) are predominantly S. aureus
and streptococci, including Group A and Group B B-hemolytic streptococci (S. pyogenes and S. agalactiae,

10
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respectively). It is also not uncommon to identify Enterococcus species, as well as a mixed gram-positive and —
negative aerobic and anaerobic bacteria in cSSSI®°.

FACTORS INFLUENCING THE MANAGEMENT OF INFECTIONS

The routes of administration, the pharmacokinetic-pharmacodynamic profile of the antibacterial agent and
the dosing of the drug are some of the factors that must be considered in the treatment and management of
infections. Studies have shown that the majority of bacterial infections are present in the extracellular
compartment of tissues rather than in the plasma, and in the interstitial fluid of tissues and other body fluids.
Therefore, antibiotic penetration into fluids and tissues at infection sites is valuable in predicting therapeutic
outcomes and that successful therapy often relies on the unbound antibiotic concentration at the site of
action™.

For an antibacterial to be effective it is important that the drug is present at the site of the bacterial infection.
In some instances, treatment failures have been attributed to antibacterials characterized as being highly
protein bound in serum despite achieving concentrations in serum that are above the MIC for the target
pathogens'’. For bacterial pneumonia, the delivery of the treatment agent depends on the availability of the
unbound concentrations of antibiotic to the infection area. The availability of unbound drug concentrations
may also depend on the molecular size, drug diffusion, and a myriad of host factors. Therefore it is also
important to measure the concentration of drug from sites including sputum, bronchial secretions, and whole
tissue homogenates to determine drug penetration or accessibility™®. In the case of cSSSI, it is important to
obtain culture specimens for documentation of bacteria and for susceptibility testing to guide treatment®2.

ACTIVITY IN VITRO

ANTIBACTERIAL SPECTRUM OF ACTIVITY:

The Applicant submitted in vitro data from large surveillance and independent studies to support the claim
that Tedizolid (TR-700) is active against pathogens associated with ABSSSI. Tedizolid has demonstrated activity
against a wide range of gram-positive organisms associated with skin infections including those sought after in
the proposed indication. The Applicant has also submitted in vitro data from a number of centers across the
world and the results are summarized and tabulated below. The MICs were determined by referenced broth
and agar dilution methods with the appropriate quality controls using Clinical Laboratory Standard Institute
(CLSI) approved guidelines.

Independent studies:

Activity against Gram-positive Organisms:

In independent studies, the in vitro activity of Tedizolid has been determined during the preclinical and clinical
development. In addition, MIC data from the ®®@ initiative on large numbers
of recently collected and geographically diverse clinical isolates from the US and Europe were presented and
summarized. Susceptibility testing of the isolates was conducted using Clinical Laboratory Standard Institute

(CLSI) approved guidelines.

11

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Activity against Staphylococcus aureus (MSSA/MRSA)
The in vitro activity of TR-700 against clinical isolates of methicillin-susceptible S. aureus (MSSA) and
methicillin-resistant S. aureus (MRSA) is summarized below. Linezolid was used as a comparator. Table 1

shows the summary of TR-700 against clinical isolates of MSSA.

Table 1: MIC Values of TR 700 and Comparators Against Clinical Isolates of MSSA

Organism NIinilnl}ln Inhibitory
(No. of strains) Antibiotic (ioL.lcemmlmn (MIC, pg/mL) Source
MIC Range | MICs | MICy,
TR-700 0.25-1 0.25 0.5
o Linezolid 1-2 2 2 . _ "
MSSA (102) Levofloxacin 0.12->16 0.25 4 MCR-08-0701-016
Cefotaxime 0.03-4 2 2
TR-700 025-1 0.5 0.5
. Linezolid 1-4 2 4 PHA-07-0701-063
MSSA (101) Vancomycin 0.25-2 1 1 Table 1
Oxacillin 0.12-5 0.25 0.5
TR-700 05-05 0.5 0.5
Linezolid 2-2 2 2 . _
egﬁ;in(jzl& Oxacillin 025-05 | 025 0.25 PHA'?;;?E“ ?1'04‘
- Erythromycin 0.25->128 >128 >128
Clindamycin 0.12->128 | 0.12 0.12
Organism Miuiml-lm Inhibitory
_ . Antibiotic Concentration (MIC, pg/mL) Source
(No. of strains) - - -
MIC Range | MIC5, | MICy,
TR-700 05-1 0.5 0.5
Linezolid 2-4 4 4
Vancomycin 05-1 0.5 1
Erythromycin 0.5->128 0.5 >128
« Clindamycin <0.06-1 0.25 0.25 PHA-07-0701-042
MSSA (30) Levofloxacin 05-8 0.5 1 Table 1
Tetracycline 025-64 0.3 32
Gentamicin 0.06 ->128 0.5 128
Cotrimoxazole <0.06 - 32 0.25 2
Oxacillin 0.06-0.5 0.5 0.5
TR-700 0.12-05 0.25 0.25
MSSA (202) Linezolid =0.25-4 ! z Betriu 2010
bacteremia I?ﬂptomycm 701_' = 0.23 0 Table 1
Vancomycin <0.5-2 1 1
Teicoplanin <0.5-2 <0.5 1
o TR-700 0.06-2 0.25 0.5 MCR-11-0701-016
MSSA (909) Linezolid 05-4 2 2 Table 3

Abbreviations: MIC=minimum inhibitory concentration; MICsy=minimum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates:
MSSA=methicillin-susceptible S. aureus: No.=Number: *=resistant

“Derived from raw data from MCR-08-0701-016. as described in TR701-016.0. on file with sponsor.

To summarize, a total of 1389 MSSA isolates were tested across six studies; the MICq ranged from 0.25-0.5
mcg/ml compared to linezolid, which MICyy was reported to have ranged from 2-4 mcg/ml.

In another analysis, the activity of TR-700 against MRSA was evaluated in 9 independent studies against a total

of 1589 isolates. Across the 9 studies, TR-700 had MICqy values that ranged from 0.25 to 1 mcg/ml. The
comparator, linezolid, demonstrated MICqg values ranging from 2-4 mcg/ml (Table 2).

Reference ID: 3503934
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Table 2: MIC Values of TR 700 and Comparators Against Clinical Isolates of MRSA

o Minimum Inhibitory
(‘\,Slugfa;;:‘?m) Antibiotic Cﬂll.tenll'ﬂﬁﬂn MIC, pg/ m];) Source
MIC Range | MICs, | MICyq
TR-700 0.25-0.5 0.5 0.5
Linezolid 1-4 2 4 . - N
MRSA (88) Levofloxacin 0.12->16 3 ~16 MCR-08-0701-016
Cefotaxime 2->64 16 >64
TR-700 025-1 0.5 0.5
Linezolid 1-4 2 4 PHA-07-0701-063
S 3
MRSA (103) Vancomyecin 0.5-2 1 1 Table 2
Oxacillin 4->32 32 >32
TR-700 025-1 0.5 0.5
Linezolid 1-4 2 4 PHA-07-0701-063
CA-MRSA (100
00 Vancomyecin 1-4 4 4 Table 3
Oxacillin 4->32 32 >32
TR-700 025-025 0.25 0.25 PHA-07-0701-041
MRSA (19) Linezolid 2-2 2 2 Table 1
- < PHA-08-0701-003
-7 5-05 5
MRSA (50) LT.R 010 # 025 f 300 0; Table 1
mezol =T - Livermore 2009
TR-700 0.5-0.5 0.5 0.5
Linezolid 2-4 2 4
Vancomycin 05-2 1 1
Erythromycin 05->128 | =128 >128
Clindamycin 25->128 | =128 >128 PHA-07-0701-042
MRSA (30) Levofloxacin 0.5->128 16 >128 Table 2
Tetracycline 0.5-128 64 64
Gentamicin 0.25->128 64 >128
Cofrimoxazole | 0.25->128 0.5 >128
Oxacillin 32->128 >128 >128
Minimum Inhibitory
(\'Sl;,gfasl']:;;?m) Antibiotic Concentration (MIC, pg/mL) Source
A0 MIC Range | MICs, | MICy
TR-700 0.12-05 0.25 0.5
Li lid 2 4
MRSA (254) mezond . Betriu 2010
T Daptomycin 0.5 0.5
bacteremia ~ N Table 1
Vancomycin 1
Teicoplanin =0.5 1
MRSA (26) - s < PHA-07-0701-047
erythromyein® TR-700 0 0.5 Table 1
TR-700 0.5 0.5
Linezolid 2-4 2 2
. Daptomycin 0.12-1 0.5 1 R 5
MRSA (100) Vancomycin 025-2 1 1 MCR-12-0701-036
Teicoplanin 0.12-16 1 2
Oxacillin 16 - =128 128 =128
§ TR-700 0.06-2 0.25 0.5 MCR-11-0701-016
MRSA (818) Linezolid 0.5-16 2 2 Table 3

Abbreviations: CA-MRSA=community-acquired methicillin-resistant S. aureus: MIC=minimum
inhibitory concentration: MICs;=minimum inhibitory concentration against 50% of the isolates:
MICg=minimum inhibitory concentration against 90% of the isolates: MRSA=methicillin-resistant
S. aureus; No.=Number; P=resistant

Derived from MCR-08-0701-016 raw data. as described in TR701-016.0 (on file with sponsor)

Linezolid-Resistant S. aureus

The Applicant also investigated the activity of TR-700 relative to linezolid against vancomycin-intermediate
and —resistant S. aureus (VISA/VRSA) isolates (Table 3). TR-700 had an MIC range from 0.12-1 mcg/ml against
the 25 VISA isolates tested (MIC90 = 1 mcg/ml). Against the 7 VRSA isolates tested the MIC range from 0.25-1
mcg/ml. In contrast, linezolid had an MICq value of 4 mcg/mL against the 25 evaluated VISA isolates. The
linezolid MIC values ranged from 1 to 4 mcg/mL against VRSA.

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Table 3: MIC Values of TR-700 and Comparators Against Vancomycin- Intermediate and Resistant Clinical Isolates of
Staphylococcus aureus.

. Minimum Inhibitory
Organism Antibiotic Concentration (MIC, ng/mL) Source
(No. of Strains)
MIC Range | MICs, | MICso
TR-700 0.12-1 0.25 1 PHA-08-0701-017
TTIA (25 . . B -08-0701-017
VISA (25) Lmezohd. 1-4 2 4 Table 1 and Table 2
Vancomyein 2-8 4 8
TR-700 025-1 0.25 PHA-08-0701-017
VRSA (7) vLmezohd. 1-4 2 Table 1 and Table 2
Vancomycin >32 >32

Abbreviations: MIC=minimum inhibitery concentration: MIC sp=minimum inhibitory concentration
against 50% of the isolates; MICg=minimum inhibitory concentration against 90% of the isolates:
No.=Number: VISA=vancomycin-intermediate S. aureus: VRSA=vancomycin-resistant S. aureus

The in vitro activity of TR-700 was investigated against S. aureus isolates deemed to be resistant to linezolid
(MIC value 28 mcg/mL). There were 4 separate studies conducted to evaluate the activity of TR-700. The data
show that TR-700 had higher MIC values than those observed against MSSA/MRSA/VISA/VRSA (Table 4).

Table 4: MIC Values of TR-700 and Comparators Against Linezolid-Resistant Clinical Isolates of Staphylococcus aureus

Organism Minimum Inhibitory
(No. of Antibiotic Concentration (MIC, pg/mL) Source
Strains) MIC Range | MICs, | MICy,
TR-700 025-16 4 8 - .
LRSA (12) Linezolid .58 - . MCR-08-0701-016
-7 . 2 PHA-08-0701-003
o N Livermore 2009
TR-700 4 -
) Linezolid 32 - PHA-07-0701-063
LRSA () Vancomycin 1 - Table 17
Oxacillin 32
TR-700 1
Linezolid 8
Vancomycin 1
Daptomycin 0.25
. Erythromycin >2 PHA-08-0701-006
LRSA (8) Clindamyein 0.5 Table 7
Tetracycline <2
Cotrimoxazole <0.5
Ciprofloxacin -4
Gentamicin <2->8 <2

Abbreviations: LRSA=linezolid-resistant S. aureus: MIC=minimum inhibitory concentration;
MICs;=minimum inhibitory concentration against 50% of the isolates: MICgy=minimum inhibitory
concentration against 90% of the isolates: No.=Number

Note: Dashed lines represent no value due to insufficient number of isolates

*Derived from MCR-08-0701-016 raw data, as described in TR701-016.0 (on file with Sponsor)

Methicillin-Susceptible and —Resistant Coagulase-Negative Staphylococci

The in vitro activity of TR-700 was investigated against both methicillin-susceptible coagulase —negative
staphylococci (MSCoNS) and methicillin-resistant coagulase —negative staphylococci (MRCoNS). Against a total
of 165 isolates, TR-700 MIC ranged from 0.12-1mcg/ml with the MICyq values ranging from 0.25-0.5 mcg/ml.
Linezolid MIC values were 4- to 8-fold higher with MICqo values ranging from 2 to 4 mcg/ml (Table 5).
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Table 5: MIC Values of TR-700 and Comparators Against Clinical Isolates of MSCoNS

Oreani Minimum Inhibitory
. lgf“s“l‘?“:‘ Antibiotic Concentration (MIC, ng/mL) Source
(No. of Strains) MIC Range | MICs, | MICy,
TR-700 012-1 0.25 0.5
oared Linezolid 05-4 1 2 MCR-08-0701-016
MSCoNS" (46) Levofloxacin 0.06-16 0.25 0.5 Table 1
Cefotaxime 0.03-4 0.5 2
MSCOoNS (49) TR-700° 012-1 0.25 0.5
100% Linezolid 05-4 1 2 PHA-07-0701-063
Staphylococcus Vancomycin 1-4 2 2 Table 4
epidermidis Oxacillin 0.06 - 0.25 0.12 0.25
TR-700 0.25-0.5 0.5 0.5
Linezolid 1-4 4
Vancomycin 05-2 1 1
Erythromycin | 0.25->128 0.5 128
. . Clindamyein 0.12->12 0.25 1 PHA-07-0701-042
1SC 5
MSCONS (29) Levofloxacin 0.25-32 0.5 0.5 Table 3
Tetracycline 0.5-128 0.5 32
Gentamicin 0.06-128 0.12 64
Cotrimoxazole | <0.06-32 0.25 16
Oxacillin 0.06-0.25 0.12 0.25
TR-700 0.06 - 0.25 0.25 0.25
. , Linezolid <0.25-2 1 2 s
MSCoNS (41), Daptomycin | <0.12-0.5 | 025 | 05 Betrin 2010
bacteremia , - ; 5 Table 1
Vancomycin .5 2 2
Teicoplanin =05-8 2 4

Abbreviations: MIC=minimum inhibitory concentration: MICsy=minimum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates:
MSCoNSs=methicillin-susceptible coagulase-negative staphylococei: No.=Number

°23 8. epidermidis. 9 S. haemolyticus. 6 S. lugdenensis, 4 S. hominis. 3 . saprophyticus.

1 Staphylococcus spp.

bOnly 48 out of 49 isolates tested for TR-700 MIC.

The activity of TR-700 was evaluated across 4 independent studies against a total of 319 MRCoNS isolates.
Across the 4 studies, TR-700 had MIC values that ranged from 0.03-4 mcg/ml and MICgy values that ranged
from 0.25 to 0.5 mcg/mL. The Applicant reported that in a 2010 study, four isolates (1%) had TR-700 MIC
values that exceeded 1 mcg/ml with MIC values of 4 mcg/mL. Relative to TR-700, linezolid MIC values were 4-
to 8-fold higher MICy values ranging from 2 to 4 mcg/ml (Table 6).

Table 6: MIC Values of TR-700 and Comparators Against Clinical Isolates of MRCoNS

- Minimum Inhibitory
_Organism Antibiotic | Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range | MIC;, | MICy
TR-700 0.12-1 0.25 0.5
Linezolid 05-8 1 4 MCR-08-0701-016
S (5
MRCoNS® (58) Levofloxacin 0.12->16 8 >16 Table 1
Cefotaxime 0.5->64 8 >64
MRCOoNS (72) TR-700 0.12-1 0.25 0.5
100% Linezolid 05-4 1 2 PHA-07-0701-063
Staphylococeus Vancomycin 025-4 2 2 Table 5
epidermidis Oxacillin 0.5->32 16 >32

Reference ID: 3503934
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Minimum Inhibitory

Organism Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range | MICs, | MICq,
TR-700 0.12-0.5 0.5 0.5
Linezolid 05-4 2 2
Vancomyein 025-2 1 2
Erythromycin | <0.06 - >128 64 128
Clindamycin | 0.12->128 0.25 -128 | PHA-07-0701-042
5 y
MRCoNS (26) Levofloxacin 0.12-16 0.5 16 Table 4
Tetracycline 0.5->128 4 128
Gentamicin 0.06 - 128 16 64
Cotrimoxazole | <0.06 - 32 2 32
Oxacillin 0.5->128 4 64
TR-700 0.03 -4 0.25 0.25
Li lid <0.25 - 256 1 2 .
MRCONS (163), HezOUE | =20 - 2 3 i Betriu 2010
} Daptomycin =0.12-1 025 0.5
bacteremia - X " Table 1
Vancomycin <0.5-4 2 2
Teicoplanin <0.5-32 2 8

Abbreviations: MIC=minimum inhibitory concentration; MICsp=minimum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates:
MRCoNS=methicillin-resistant coagulase-negative staphylococei: No.=Number

31 8. epidermidis. 10 S. saprephyticus. 6 S. hominis. 5 S. haemelyticus. 5 Staphylococcus spp..

18. lugdenensis.

In addition, MRCoNS co-resistant to erythromycin were also evaluated (Table 7). The data showed that TR-70
MIC values ranged from 0.12 to 0.25 mcg/ml while linezolid MIC values ranged from 0.5 to 1 mcg/mL.

Table 7: MIC Values of TR-700 and Comparators Against Clinical Isolates of Erythromycin-Resistant MRCoNS

Minimum Inhibitory
(\‘Sl.;gf“;l:rl‘lilm) Antibiotic C Osﬁtz-mﬂnml (MIC, pg/mL) Source
S R S MIC;, | MICy
Range
TR-700 0.25 0.25
p 32 Li lid 1 1 -
MRCoNS* (9), mezol PHA-07-0701-047
erythromycin Oxacillin 0.25->128 2 - Table 1
ermA Erythromycin | 32->128 >128
Clindamycin | 0.06 - >128 >128 -
TR-700 0.12-0.25 0.25 0.25
MRCONS* (24), Linezolid 05-1 1 1 e -
erythromycin® Oxacillin 0.06 - >128 >128 >128 PHA__?A;)?:)II_OJ"
ermC Erythromycin 16 ->128 >128 >128
Clindamycin | 0.06 - >128 >128 >128

Abbreviations: MIC=minimum inhibitory concentration; MICsp=minimum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates:
MRCoNS=methicillin-resistant coagulase-negative staphylocoeci: No.=Number; Rresistant

Note: Dashed lines represent no value due to insufficient number of isolates

"species distribution unavailable.

Activity against Linezolid-Resistant Coagulase-Negative Staphylococci

S. lugdenensis and S. haemolyticus

The Applicant determined the in vitro antibacterial susceptibility studies to evaluate the activity of TR-700
against 106 S. lugdenensis and 103 S. haemolyticus (US and European) isolates. For S. lugdenensis, 72/106
(67.9%) isolates were from USA and 34/106 (32.1%) were from European countries. For S. haemolyticus,
69/103 (67.0%) isolates were from USA and 34/103 (33.0%) were from European countries. Isolates were
obtained in 2012-2013 and from the following specimen types (n): wound (50), blood culture (48), skin and
skin structure (32), and other (79). All susceptibility tests were conducted in accordance to CLSI methods and
the appropriate quality controls were used. The results of the study are shown in Table 8 below.

Reference ID: 3503934
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Table 8. Activity of tedizolid (read at 100% inhibition) and linezolid (read at 80% inhibition) against S. lugdunensis and S.
haemolyticus isolated from patients in United States and European medical centers during 2012 to 2013

MIC {pg/ml)
0.06 0.12 0.25 0.5 1 MICsg MICqq

Tedizolid (100% read): number of isolates at MIC ([cumulative % inhibited)

All strains (209) 0 (0.0) 61(29.2) 144 (98.1) 4(100.0) 0.25 0.25
S. lugdunensis (106) 0 (0.0) 55 (51.9) 50 (99.1) 1(100.0) 0.12 0.25
S. haemolyticus (103) 0 (0.0) 6 (5.8) 94 (97.1) 3 (100.0) 0.25 0.25

Linezolid (80% read): number of isolates at MIC (cumulative % inhibited)

All strains (203) 0 (0.0) 0 (0.0} 35 (16.8) 168 (97.1) 6 (100.0) 0.5 0.5
S. lugdunensis (106) 0(0.0) 0 (0.0} 35 (33.0) 70 (99.1) 1 (100.0) 0.5 0.5
S. haemolyticus (103) 0(0.0) 0 (0.0} 0 (0.0) 98 (95.2) 5 (100.0) 0.5 0.5

The activity of S. lugdenensis and S. haemolyticus against comparator agents are shown in Table 9 and 10.

Table 9: Activity of tedizolid and comparator antibacterial agents when tested against 106 isolates of S. lugdenensis
CLSF EUCAST*

Antimicrobial agent MICs, [MICs, | Range %8/ %0/ %R | %S [ %I/ %R
Tedizolid 012 | 0.25 | 0.12-0.5 - -
Linezolid 05 | 05 025-1 |100.0/0.0/0.0|100.0/0.0/00
Oxacillin 05 1 <025->2 | 98.1/0.0/19 |98.1/0.0/19
Gentamicin =1 <1 <1-=<1 |100.0/0.0/0.0{100.0/0.0/00
Levofloxacin 025 | 025 |<0.12->4 |99.1/0.0/0.9 |99.1/0.0/09
Clindamycin <0.25 <025 | <025->2 |88.7/00/11.3|88.7/00/11.3
Erythromycin >16 | >16 |<0.12->16|B0.0/4.8/16.2|828/1.0/16.2
Tetracycline =003 | »32 |006->32 |934/00/66 |934/00/66
Trimethoprim/sulfamethoxazole | =05 | =05 | =05-4 |991/00/09 991/059/00
Vancomycin 1 1 <0.12-2 |100.0/0.0/0.0|100.0/0.0/0.0

a. Cnteria as published by the CLSI [2014] and EUCAST [2014].
b. Mo breakpoints available

Table 10: Activity of tedizolid and comparator antibacterial agents when tested against 103 isolates of S. haemolyticus

Antimicrobial agent MICs, [MIC3, | Range %S ?“bjl:“fnR %E‘;L:C"fj?ER
Tedizolid 025 |0.25 | 0.12-05 - -
Linezolid 05 | 05 05-1 100.0/0.0/00 {100.0/0.0/0.0
Oxacillin =2 | =2 |<025->2291/00/709 |291/0.0/70.9
Gentamicin <1 >8 <1->8 |553/146/30.1|505/0.0/495
Levofloxacin 4 =4 |<012->4 | 388/1.0/602 |38.8/1.0/60.2
Clindamycin =025 =2 |=025->2 |63.1/1.0/359 |63.1/0.0/36.9
Enythromycin >16 | =16 |=0.12->16|175/1.0/816 [175/0.0/825
Tetracycline 1 =32 |006->32 | 745/20/235 |647/1.0/34.3
Trimethoprim/sulfamethoxazole | <05 | =4 | =05->4 |621/00/379 |621/20/359
Vancomycin 1 2 025-2 | 1000/00/00 [100.0/0.0/0.0

a. Cnteria as published by the CLSI [2014] and EUCAST [2014].
b. Mo breakpoints available
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In two additional and separate studies the Applicant conducted antibacterial susceptibility studies to evaluate
the activity of TR-700 against linezolid-resistant CoNS clinical isolates (Table 11). A total of 46 isolates were
tested and TR-700 demonstrated an MICgyg value of 16 mcg/ml in the larger study consisting of 40 isolates. In
contrast, linezolid had an MICqy value of >32 mcg/ml also in the larger study consisting of 40 isolates. In
summary, TR-700 MIC values ranged from 1- to >32 mcg/ml against linezolid-resistant isolates.

Table 11: MIC Values of TR-700 and Comparators Against Linezolid-Resistant Clinical Isolates of Coagulase-Negative Staphylococci

Minimum Inhibitory
_Ol'gnmm-l Antibiotic C OuCEI‘ltl'ﬂthIl (MIC, pg/mL) Source
(No. of Strains) MIC MIC MIC
Range B 50 | 1 00
CoNS" (6) TR-700 2-4 4 PHA'%?{)?; (i 1-003
. SR . : 5. 5 7
linezolid Linezolid 64 32 Livermore 2009
TR-700 1->32 4 16
Linezolid 8->32 32 32
Vancomycin 1-2 2 2
Daptomycin <0.25-1 0.25 0.5
CoNS*" (40) Erythromycin | <0.06 - =2 >2 >2 PHA-08-0701-006
linezolid® Clindamycin | =0.25->4 1 >2 Table 9
Tetracycline <2->8 <2 >8
Cotrimoxazole | <0.5->2 >2 >2
Ciprofloxacin 4->4 >4 >4
Gentamicin <2->8 >8 >8

Abbreviations: CoNS=coagulase-negative staphylococei; MIC=minimum inhibitory concentration;
MIC sp=minimum inhibitory concentration against 50% of the isolates; MICg=minimum inhibitory
concentration against 90% of the isolates: No.=Number: Fopesistant

Note: Dashed lines represent no value due to insufficient number of isolates

“species distribution unavailable.

Activity against Enterococci
Enterococcus faecalis

The in vitro activity of TR-700 against vancomycin-susceptible E. faecalis (VSEfa) was evaluated. A total of 329
isolates were evaluated across 5 independent studies. TR-700 had MICqy values that ranged from 0.5 to 1
mcg/mL compared with linezolid which demonstrated an MICgyy value of 2 mcg/ml (Table 12).
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Table 12: MIC Values of TR-700 and Comparators Against Clinical Isolates of Vancomycin-Susceptible Enterococcus faecalis

. Minimum Inhibitery
Organism Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range | MICs, | MICq
TR-700 025-1 0.5 0.5
e Linezolid 1-4 2 2 MCR-08-0701-016
VSEfa (34) Levofloxacin 1->16 1 >16 Table 1
Cefotaxime 0.25->064 >64 >64
TR-700 025-1 0.5 1
G (7 Linezolid 1-4 2 2 o
VSER(73) Vancomyein 05-4 1 2 PHA-07-0701-063
Oxacillin 0.06 - >32 16 >32
TR-700 0.12-0.5 0.25 0.5
Linezolid 05-2 2 2
Vancomycin 1-4 2 2
e e Teicoplanin <0.12-05 0.25 0.5 PHA-07-0701-042
VSEfa (43) Erythromycin | 0.12 ->128 4 >128 Table 5
Levofloxacin 0.5-64 2 64
Tetracycline 0.5-128 64 64
Ampicillin 0.25-8 1 4
TR-700 05-05 0.5 0.5
VSEfa “0-)’11 'Linezolid 2-2 2 2 PHA-07-0701-047
erythromycin Vancomycin 1-2 1 2 Table 2
ermdA Erythromycin 4-128 128 128
Clindamycin 8->128 -128 >128
TR-700 025-05 0.25 0.5
7S 7 Linezolid 2-2 2 2
e;?liilfycll)nk Vancomycin 05-4 1 2 PHA_TOT{)(:TO)I_Or
ermB Erythromycin | 0.12->128 128 >128 ave s
Clindamycin 4->128 ~128 ~128
T (e TR-700 0.12-05 0.25 0.5 MCR-11-0701-016
VSEf (76) Linezolid 025-2 1 2 Table 1
Abbreviations: MIC=minimum mhibitory concentration; MIC: mhibitory o0 against 50% of
the isolates; MIC; inhibitory 1on against 90% of the isolates; No.=Number; Rqeslsmm,

VSEfa=vancomycin-susceptible E. faecalis

In another study, the activity of TR-700 was evaluated across 3 independent studies against a total of 106
vancomycin-resistant E. faecalis (VREfa). TR-700 had an MIC90 value of 0.5 mcg/ml across all evaluated studies
and did not exceed 1 mcg/mL. Linezolid MIC values were 4- to 8-fold higher and MICgg values were reported to
range from 1 to 2 mcg/ml (Table 13).

Table 13: MIC Values of TR-700 and Comparators Against Clinical Isolates of Vancomycin-Resistant Enterococcus faecalis

Organism L }lillilnl:lln In]lib.itor_\'
(No. of Strains) Antibiotic Concentration (MIC, ng/mL) Source
MIC Range | MICs, | MICso
TR-700 025-1 0.5 0.5
. Linezolid 1-4 2 2 MCR-08-0701-016
VREfa (45) Levofloxacin 0.5->16 >16 ~16 Table 1
Cefotaxime 0.25 - >64 >64 =64
TR-700 025-1 0.5 0.5
- Linezolid 1-4 2 2 PHA-07-0701-063
VREfa (49) Vancomycin 4->32 >32 >32 Table 7
Oxacillin 4->32 >32 >32
TR-700 0.25-0.5 0.25 0.5
Linezolid 05-1 1 1
Vancomycin =128 ->128 >128 ~128
- Teicoplanin 32-128 64 64 PHA-07-0701-042
VREfa (12) Erythromycin >128 - >128 >128 >128 Table 6
Levofloxacin 16-128 64 64
Tetracycline 0.5-64 32 64
Ampicillin 1-4 2 4

Abbreviations: MIC=minimum inhibitory concentration: MICs;=minimum inhibitory concentration
against 50% of the isolates: MICso=minimum inhibitory concentration against 90% of the isolates;
No.=Number; VREfa=vancomycin-resistant E. faecalis

Enterococcus faecium
The activity of TR-700 was evaluated in 5 independent studies against a total of 202 vancomycin-susceptible E.
faecium (VSEfm) isolates. The data showed that across 4 studies, TR-700 had MICq values ranging from 0.25
to 1 mcg/mL. Linezolid MIC values were 4- to 8-fold higher MICqg values of 2 to 4 mcg/ml across evaluated
studies (Table 14).
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Table 14: MIC Values of TR-700 and Comparators Against Clinical Isolates of Vancomycin-Susceptible Enterococcus faecium

Organism Minimum Inhibitory
(No. of Strains) Antibiotic Concentration (MIC, pg/mL) Source
S ) Range MICsqo MICoqy
TR-700 0.25-1 0.5 0.5
- < Linezolid 2-4 2 2 MCR-08-0701-016
VSEfm (52) Levofloxacin 0.5->16 4 >16 Table 1
Cefotaxime 0.5 ->64 >64 >64
TR-700 0.25-1 0.5 1
- < Linezolid 1-4 2 4 PHA-07-0701-063
VSEfm (53) Vancomycin 0.25 -4 1 1 Table 8
Oxacillin 2->32 >32 >32
TR-700 0.06-0.25 0.25 0.25
Linezolid 0.5-2 2 2
Vancomycin 0.5-4 0.5 0.5
- Teicoplanin 0.25-2 0.5 0.5 PHA-07-0701-042
VSEfm (30) Erythromycin | 0.25->128 >128 >128 Table 7
Levofloxacin 2-128 64 64
Tetracycline 0.12 -32 0.5 1
Ampicillin 1->128 >128 =128
TR-700 0.5 0.5 -
VSEfin (8?. . leuezolld_ 2 2 - PHA-07-0701-047
erythromyecin Vancomycin 05-2 0.5 - Table 2
ermA Erythromycin 4-128 128 -
Clindamycin 0.12 ->128 >128 -
TR-700 0.5 0.5 0.5
VSEfin (17), Linezolid 2 2 2 PR -
ery (hromycin® Vancomycin 0.5-4 0.5 2 PHA'%' [)(; 021'04'
ermB Erythromycin 128 128 128 able
Clindamycin 16 ->128 >128 >128
- TR-700 0.03-0.5 0.25 0.5 MCR-11-0701-016
VSEfm (42) Linczolid 0.12-2 2 2 Table 3

Abbreviations: MIC=minimum inhibitory concentration; MICso=minimum inhibitory concentration
against 50% of the isolates: MICso=minimum inhibitory concentration against 90% of the isolates:
No.=Number: ®=resistant: VSEfin=vancomycin-susceptible E. faecium

Note: Dashed lines represent no value due to insufficient number of isolates

The activity of TR-700 was evaluated across 4 independent studies against a total of 161 vancomycin-resistant
E. faecium (VREfm). TR-700 had an MIC range from 0.06-4 mcg/ml, with MICgo values ranging from 0.25 to 0.5

mcg/mL. However, relative to TR-700, linezolid MIC values ranged from 0.5-32 mcg/ml, with MICqo values
ranging from 1 to 4 mcg/mL (Table 15).

Table 15: MIC Values of TR-700 and Comparators Against Clinical Isolates of Vancomycin-Resistant Enterococcus faecium

Organism o YIinimliun Inhibitory
(No. of Strains) Antibiotic Concentration (MIC, pg/mL) Source
Range MIC5 | MICsq
TR-700 025-2 0.5 0.5
. Linezolid 1->8 2 4 MCR-08-0701-016
VREfm (52) Levofloxacin 1->16 >16 >16 Table 1
Cefotaxime >64 - >64 =64 >64
TR-700 0.12-1 0.5 0.5
R Linezolid 1-4 2 2 PHA-07-0701-063
VREfm (51) Vancomycin §->32 =32 >32 Table 9
Oxacillin >32 >32 >32
TR-700 0.06 -0.25 0.12 0.25
Linezolid 05-1 1 1
Vancomycin 64 ->128 128 >128
T Teicoplanin 2-64 16 64 PHA-07-0701-042
VREfm (29) Elytlu'gmyci_u 64->128 128 | =128 Table 8
Levofloxacin 16-128 64 128
Tetracycline =0.06- 128 0.25 128
Ampicillin 64->128 >128 >128
VREfm (29) TR-700 025-4 0.25 0.5 MCR-11-0701-016
Linezolid 1-32 2 2 Table 3

Abbreviations: MIC=minimum inhibitory concentration; MICsp=minimum inhibitory concentration
against 50% of the isolates: MICgg=minimum inhibitory concentration against 90% of the isolates;
No.=Number; VREfin=vancomycin-resistant E. faecium
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Linezolid resistant Enterococci

To address the potential for cross-resistance of TR-700 with linezolid-resistant strains, a total of 117 linezolid-
resistant clinical isolates of enterococci (29% E. faecalis, 71% E. faecium) were evaluated across 4 independent
studies, and the results are summarized in Table 16 below. TR-700 had MICq values of 2 to 4 mcg/mL. In the
submission, the Applicant reported that with the exception of 1 isolate with a TR-700 MIC value of 16 mcg/mlL,
all evaluated isolates had TR-700 MIC values <8 mcg/mL. Linezolid had MICqy values of 16 to 32 mcg/mL.

Table 16: MIC Values of TR-700 and Comparators Against Linezolid Non- Susceptible Clinical Isolates of Enterococci
Minimum Inhibitory

Organism

_ . Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains) Range | MICy | MICy
TR-700 05-8 2 4
Linezolid 4-32 8 32
Vancomycin 1->16 1 =16
Enterococciis Daptomycip 0.3-2 ! !
faecalis (16) Er}ftlu‘muyclm 2->8 >8 >8 PHA-08-0701-006
‘ linezolid™ Clindamycin >2 - >8 >2 >2 Table 4
Tetracycline <0.25->8 >8 >8
Cotrimoxazole <0.5->2 >2 >2
Ciprofloxacin 1->4 >4 >4
Gentamicin 8->8 >8 >8
TR-700 05-4 1 2
Linezolid 4-32 8 16
Vancomycin 0.5->16 >16 =16
Daptomycin 0.12-4 1 2
Enterococcus | gy omyein | <0.25->2 >2 | PHA-08-0701-006

Jfaecium (55)

-
- L INS Clindamycin =0.25->2 >2 >2 Table 2
linezolid Tetracycline <2->8 <2 >8
Cotrimoxazole =05->2 2 >2
Ciprofloxacin >2 - >4 >2 >2
Gentamicin 4->8 >§ >8
Enterococci (36) _
lmezolid15 TR-700 1-16 2 4 PHA'gS{? ’?1'003
E. fuecalis (9) Linezolid 8-64 16 32 Li\'el‘l?ll)ft‘ 2009
E. faecium (27)
Enterococci (10) TR-700 2-8 4 4
linezolid® Linezolid 16 ->32 16 32 PHA-07-0701-063
E. faecalis (9). Vancomycin 1->32 32 >32 Table 17
E. faecium (1) Oxacillin 2->32 16 =32

Abbreviations: MIC=minimum inhibitory concentration; MIC sp=mininmum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concenfration against 90% of the isolates:
No.=Number; **= Nonsusceptible: ®=resistant

Activity against Streptococci
Streptococcus pneumoniae

TR-700 activity against S. pneumoniae was evaluated in 2 studies consisting of 243 isolates. The analysis
summarized in Table 12 focused on the activity of TR-700 relative to linezolid and the impact of the penicillin
susceptibility phenotype on TR-700 activity (Table 17). Against penicillin-susceptible S. pneumoniae (PSSP), TR-
700 had an MICqg value of 0.25 mcg/ml. Linezolid showed MICqyq values that ranged from 1 to 2 mcg/mL.
Against penicillin-intermediate S. pneumoniae (PISP), TR-700 had MICgqg values ranging from 0.25 to 0.5
mcg/mL. Linezolid had MICqyq values ranging from 1 to 2 mcg/mL. TR-700 had MICgyq values of 0.25 mcg/mL

against penicillin-resistant S. pneumoniae (PRSP), compared with MICqo values ranging from 1 to 2 mcg/ml
observed with linezolid.
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Table 17: MIC Values of TR-700 and Comparators Against Clinical Isolates of Penicillin-Susceptible, Intermediate, or Resistant
Streptococcus pneumoniae

. Minimum Inhibitory
_Organism Antibiotic Concentration (MIC, ng/mL) Source
(No. of Strains)
Range MIC;s, | MICy
TR-700 0.03-0.5 0.25 0.25
Linezolid 0.12-2 1 2 MCR-08-0701-016
SSP (53
PSSP (53) Levofloxacin 025-4 1 1 Table 1
Cefotaxime 0.015-0.25 | 0.015 0.03
TR-700 0.06-0.5 0.25 0.25
Linezolid 025-1 1 1 PHA-07-0701-063
PSSP (38 .
38) Vancomycin 0.12-1 0.25 0.5 Table 10
Oxacillin 0.06-0.5 0.06 0.12
TR-700 0.12-0.5 0.25 0.5
Linezolid 05-4 1 2 MCR-08-0701-016
PISP (26
(26) Levofloxacin 05-1 1 Table 1
Cefotaxime 0.03-1 0.12 0.5
TR-700 0.06-0.5 0.25 0.25
Linezolid 05-1 1 1 PHA-07-0701-063
SP (37
PISP(37) Vancomycin 0.25-0.5 0.25 0.5 Table 11
Oxacillin 05-16 4
TR-700 0.12-0.5 0.25 0.25
Linezolid 05-2 1 2 MCR-08-0701-016
h 54 .
PRSP (34) Levofloxacin 05-2 1 Table 1
Cefotaxime 05-8 1
TR-700 0.06-0.5 0.25 0.25
Linezolid 025-2 1 1 PHA-07-0701-063
PRSP (35 .
33) Vancomycin 0.12-1 0.25 0.5 Table 12
Oxacillin 8-32 16 16

Abbreviations: MIC=minimum inhibitory concentration: MICsp=minimum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates:
PISP=penicillin-intermediate S. pneumonia; PRSP=penicillin-resistant S. pneumonia: PSSP=penicillin-
susceptible S. pnewmonia: No.=number

In another study S. pneumoniae isolates were evaluated regardless of susceptibility to penicillin and TR-700
had an MICqy value of 0.25 mcg/mL compared to the linezolid MICqy value of 1 mcg/ml (Table 18). In summary,
the activity of TR-700 against S. pneumoniae was greater than that observed with linezolid. Neither agent
appeared to be affected by resistance to penicillin.

Table 18: MIC Values of TR-700 and Comparators Against Streptococcus pneumoniae Clinical Isolates of Mixed Penicillin
Susceptibility

. Minimum Inhibitory
‘Ol'gamsm Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
Range MICs; | MICyy
TR-700 0.12-05 0.25 0.25
Linezolid 05-2 1 1
Streptoc oeeus Penicillin 0.015-2 1 2
prieumoniae Cefotaxime 0.015-2 1 2 o .
1?9'23}29. Er_»'tlu‘omyc?n 025->128 | =128 | >128 PHA'%{)?@"?'M‘
479% PISP. Levofloxacin 1-32 2 2
37% PRSP Clindamycin | 0.25->128 >128 >128
Tetracycline <0.06 - 32 16 32
Cotrimoxazole 0.5-128 16 64

Abbreviations: MIC=minimum inhibitory concentration: MICs;=minimum inhibitory concentration
against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates:
PISP=penicillin-intermediate Strepfococcus pneumonia: PRSP=penicillin-resistant Streptococcus
pheumonia. PSSP=penicillin-susceptible Streptococcus pneumonia; No.=number
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Beta-Hemolytic Streptococci (Streptococcus pyogenes and Streptococcus agalactiae)

The activity of TR-700 and linezolid evaluated in two studies against 268 S. pyogenes and 127 S. agalactiae is
summarized in Table 19 and Table 20 below. Against S. pyogenes, TR-700 MICsq MICqy values ranged from 0.25
to 0.5 mcg/mL, compared to an MICqg value of 2 mcg/ml observed with linezolid. Against S. agalactiae, TR-700
had an MICqy value of 0.5 mcg/mL, compared MICqyg values of 2 mcg/ml observed with linezolid.

Table 19: MIC Values of TR-700 and Comparators Against Streptococcus pyogenes Clinical Isolates

. Minimum Inhibitory
_Organism Antibiotic Concentration (MIC, ig/mL) Source
(No. of Strains)
Range MICsz MICg
Steprococcus TR-700 0.06-0.5 025 05
pyogenes Linezolid 0.06-2 1 2 PHA 07-0701-063
(102) Vancomyein 025-1 05 05 Table 13
Oxacillin <0.03-025 0.06 0.06
TR-700 0.06-025 0.12 0.25
Linezolid 1-2 1 2
S. pyogenes Pemcﬂ?iﬂ =0.008 - 0.015 0015 0.015 PHA07.0701.042
"(15) Cefotaxime <0.06 - 0.03 0.015 0.03 Table 10
Erythromycin 0.12-025 0.12 0.25
Clindamyein 0.12-0.25 0.12 0.25
Levofloxacin 05-4 1 4
S Pﬁ‘i”g‘;’q‘” TR-700 0.06 025 0.12 025 MCR-11-0701-016
ery 11“_(;““5 Linezolid 05-1 05 1 Table 3
S. pvogenes (16) TR-700 0.06-0.25 0.12 0.25 MCR-11-0701-016
erythromycin® Linezolid 05-1 0.5 1 Table 3

Abbreviations: MIC=minimum inhibitory concentration; MIC ;;=minimum inhibitory concentration against
50% of the isolates; MICo;=minimum inhibitory concentration against 90% of the isolates; No.=Number

Table 20: MIC Values of TR-700 and Comparators Against Streptococcus agalactiae Clinical Isolates

. Minimum Inhibitory
_Organism Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
Range MICz | MICq
TR-700 006-1 0.25 05
Si;i‘}z;f;j” Linezolid 1-2 2 2| PHA-07-0701-063
52) ‘Vancomycin 025-1 0.5 0.5 Table 14
Oxacillin 0.12-16 0.5 0.5
TR-700 0.12-0.5 0.25 05
Linezohd 1-2 2 2
S. agalactiae Pem(‘il.lin 0.03-0.06 0.06 0.06 PHA-07-0701.042
5s) Cefomxune. 0.03-0.06 0.06 0.06 Table 11 -
Erythromyein 025->128 0.5 >128
Clmdamycin 025->128 025 =128
Levofloxacin 1-2 1 2
5. agalactiae (41) TR-700 0.12-0.25 012 | 025 | MCR11-0701-016
erythromyein® Linezolid 05-1 1 1 Table 3
5. agalactiae (19) TR-700 0.12-0.25 012 | 025 | MCR-11-0701-016
erythromyein™ Linezolid 05-1 1 1 Table 3

Abbreviations: MIC=minimum inhibitory concentration; MICs;=minimum inhibitory concentration
against 50% of the 1solates; MIC,=minimum inhibitory concentration against 90% of the isolates:
No.=Number; *=resistant; *=susceptible
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Viridans Group Streptococci

TR-700 activity was evaluated against 30 isolates of viridans group streptococci in one study (Table 21). An
MICgyp value of 0.25 mcg/ml was observed for TR-700 while linezolid an MICqg value of 2 mcg/mL. Similar to its
activity against beta-hemolytic streptococci, TR-700 had 8-fold greater activity than linezolid.

Table 21: MIC Values of TR-700 and Comparators Against Clinical Isolates of Viridans Group Streptococci

Minimum Inhibitory

_Organism Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
Range MICz; | MICs,
TR-700 0.06-05 0.25 0.25
Vindans Growp | Linezolid 05-2 2 2| MCR-08-0701-016
Streptococet Levofloxacin 025-2 1 2 Table 1
G0) Cefotaxime | 0.015-2 0.12 05

Abbreviations: MIC=minimum inhibitory concentration; MICs=minimum mhibitory concentration
against 50% of the isolates; MICg=minimum inhibitory concentration against 90% of the isolates;
No.=Number

Other Bacteria

In another study, TR-700 activity was also evaluated against Corynebacterium jeikeium and Listeria
monocytogenes (Table 22a) Against C. jeikeium, TR-700 had an MICgqg value of 0.5 mcg/mL; an MICg value of 1
mcg/ml was observed with linezolid. Against L. monocytogenes, a TR-700 MICqy value of 0.25 mcg/ml was
observed compared to an MICgg value of 2 mcg/ml observed with linezolid.

Table 22a: MIC Values of TR-700 and Comparators Against Miscellaneous Aerobic Gram-Positive Clinical Isolates

. Minimum Inhibitory
701‘gal.l.l‘3].r-l Antibiotic Concentration (MIC, ng/mL) Source
(No. of Strains)
MIC Range | MICs | MICsp
. ) TR-700 0.25-0.5 0.25 0.5
Corynebacteruit | - inegolid 05-1 1 1 | MCR-08-0701-016
J (12) Levofloxacin 16->16 >16 =16 Table 1
Cefotaxime 8-32 32 32
o TR-700 0.25-0.5 0.25 025
o i:j;' i; ;’g”ﬁ Linezolid 2 2 2 MCR-08-0701-016
('33) Levofloxacin 1-2 1 1 Table 1
Cefotaxime 2-32 32 32

Abbreviations: MIC=munimum inhibitery concentration; MICse=mmnimum mhibitory concentration
agamst 50% of the 1solates; MICyy=mmnmum mhibitory concentration agamst 90% of the 1solates:
No.=number

TR-700 activity was evaluated against 143 Haemophilus influenzae that included both beta-lactamase-positive
and beta-lactamase-negative, ampicillin-resistant isolates (Table 22b). TR-700 had MICqyg values ranging from 4
to 32 mcg/mL. Linezolid had MICqg values of >8 mcg/mL. Against 113 Moraxella catarrhalis isolates, TR-700
had MICqg values of ranging from 1 and 4 mcg/mL.
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Table 22b: MIC Values of TR-700 and Comparators Against Fastidious Aerobic Gram-Negative Clinical Isolates

. Minimum Inhibitory
701'ga[.1|5n:1 Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range | MICszp | MICy
Haemophilus TR-700 4-32 8 16
mfluenzae (32) Lmezohid 4->8 =8 =8 MCR-08-0701-016
Beta-lactamase- | Levofloxacin 0.12-0.12 0.12 0.12 Table 1
negative Cefotaxime 0.008 -0.03 0.008 0.015
Haemophilus TR-700 4-32 8 32
mfluenzae (42) Linezolid 8->8 =8 =8 MCR-08-0701-016
Beta-lactamase- | Levofloxacin 0.12-0.12 0.12 0.12 Table 1
posifive Cefotaxime 0.008 -0.03 0.015 0.015
- TR-700 2-16 8 16
I::j;i’:_’i j I(‘i;’;) Linezolid 8->8 >8 ~8 | MCR-08-0701-016
BLNAR Le\-‘oﬂox_acm 0.12-0.12 0.12 0.12 Table 1
Cefotaxime 003-2 0.5 0.5
Haemophilus TR-700 1-32 8 16 PHA-07-0701-063
influenzae (19) Linezolid §-32 16 32 Table 15
TR-700 2-16 2 4
Linezolid 4-16 8 16
§ Ampicillin 0.5->128 >128 >128
Ij:j;f:;"i’f(’;;) Cefuroxime | 0.25 - >128 1 >128 | PHA-07-0701-042
76% ampicillin® Azithromyein 2-4 4 4 Table 13
P! s -
Cotrimoxazole | <0.06 - 32 4 32
Levofloxacin 0.015->8 0.03 0.06
Tetracycline 0.25-32 0.5 8
Moraxella TR-700 2-4 4 4
catarrhalis Lmezolld_ 8-16 8 8 MCR-08-0701-016
(50) Levofloxacin 0.03-0.06 0.06 0.06 Table 1
Cefotaxime 0.03-2 0.25 1
:‘gf{;‘f’?;‘iﬁ; TR-700 05-4 2 4 PHA-07-0701-063
Linezolid 2-8 8 8 Table 16
(36)
TR-700 05-2 1 1
Linezolid 2-8 4 4
Pemcillin 0.03 -32 16 32
Moraxella Cefaclor 0.25-32 2 8
catarrhalis Erythromyein | 012-05 0.25 0.5 PHA'TO;'& 7;) }'042
27 Cotrimoxazole 1-2 1 1 : -
Levofloxacin 0.06 0.06 0.06
Tetracycline 0.25-16 0.5 05
Gentamicin 0.12-05 0.25 05

Abbreviations: BLNAR=Beta-lactamase-negative. ampicillin resistant; MIC=minimum nhibitory

concentration; MIC;;=minimum inhibitory concentration against 50% of the isolates; MIC,;=minimum

inhibitory concentration against 90% of the isolates: *=resistant; No.=number

The in vitro activity of TR-700 was evaluated activity against atypical respiratory pathogens (Table 20). TR-700
had MIC values of 0.5 to 1 mcg/ml against Legionella pneumophila (n=8), 8 mcg/ml against Mycoplasma
pneumoniae (n=3), and 1 mcg/ml against Chlamydophila pneumoniae (n=1). In contrast, linezolid had MIC
values of 4 to 8 mcg/ml against L. pneumophila, >32 mcg/ml against M. pneumoniae, and 2 mcg/ml against C.
pneumoniae (n=1). TR-700 activity against urogenital pathogens was also evaluated (Table 22c). Against
Neisseria gonorrhoeae (n=50), TR-700 had an MIC90 value of 4 mcg/ml compared to an MICqg value of 32
mcg/ml for linezolid. Against a single strain of Chlamydia psittaci and Chlamydia trachomatis, TR-700 had an
MIC value of 2 mcg/ml compared to 32 mcg/ml observed with linezolid.
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Table 22c: MIC Values of TR-700 and Comparators Against Clinical Isolates of Atypical Respiratory Tract Pathogens and Urogenital

Pathogens
- Minimum Inhibitory
_Organism Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range | MICsp | MICg
TR-700 05-1 0.5
Legionella - -
peumophila Linezohd — . PHA-07-0701-045
(8) Erythromycm | 0.015-025 | 0.12 Table 2
1 ea. from Ri aves
Rafampin <0.008 - 0.015 | 0.015
serogroup 1-8 | ppoxifloxacin | <0.008-0.06 | 0.015
TR-700 8-8
Mycoplasma Linezolid >32->32 PHA-07-0701-045
preumoniae -
3) Clanthromyein | <0.015-0.03 Table 1
Moxifloxacin 025-025
TR-700 05->128 2 4
Nf’iﬂ;”ﬂ Linezolid 8->128 16 32
-09-0701-
gomgo)omg Penicillin <006 -2 1 > | PHA0S-0701-018
Ceftriaxone <0.002 - >4 0.015 0.06
Chiamydia TR-700 1-1
prneumoniae (1) Linezolid 2-2
Chlamydia TR-700 2-2 PHA-09-0701-024
psittaci (1) Linezolid 32-32 Table 1
Chlamydia TR-700 2-2
trachomaris (1) Linezolid 32-32

Abbreviations: MIC=mmimum nhibitery concentration; M

TCsp=minimum hibitory concentration

against 50% of the isolates: MICg=minimum inhibitory concentration against 90% of the isolates;

No.=number

Note: Dashed lines represent no value due to msufficient number of 1solates

TR-700 was inactive at the highest concentration tested (64 mcg/mL) against other clinically prevalent gram-
negative pathogens, such as Escherichia coli, Pseudomonas aeruginosa, and Acinetobacter baumannii, as
shown in Table 22d. TR-700 and linezolid MIC values were greater than or equal to 64 mcg/ml against these

Table 22d: MIC Values of TR-700 and Comparators Against Other Aerobic Gram-Negative Clinical Isolates

pathogens.
o Minimum Inhibitory
70' ganism Antibiotic ‘Concentration (MIC, pg/mL) Source
(Na. of Strains)
MIC Range | MICs | MICs
Escherichia coli TR-700 >64 - >64 >64 >64 MCR-12-0701-057
¢ 9?161 ;“ €% | Linezolid 564 - >64 564 | >64 Table 1
Imipenem 0.06-0.12 0.06 012
Klebsiella TR-700 =64 - =64 >64 >64
pneumoniae Linezolid 64 ->64 =64 >64
(11) TImipenem 0.06 - 16 025 8
Pron TR-700 =64 - =64 64 | >64
otels - -
mirabilis (11) Linezolid 64 ->64 64 64
Imipenem 05-4 2 4
- >64 R
Enterobacter TR-700 ~64 - >64 ~64
cloacae Linezolid >64 - >64 >64 =64
an Imipenem 012->16 05 2
Citrobacter TR-700 =64 ->64 =64 >64
Sfreundii Linezolid =64 - =64 =64 >64
(11) Tmipenem 025-05 0.5 0.5
Serratia TR-700 >64->64 >64 | >64
marcescens Linezolid =64 ->64 =64 >64
(an Imipenem 025-8 1 2
Pseudomonas TR-700 >64 - >64 =64 =64
aeriginosa Linezolid =64 - =64 =64 ~64
(1 Imupenem 0.25-16 1 16
Acinetobacter TR-700 =64 - >64 =64 =64
bawmannii Linezolid >64 - >64 >64 ~64
(11) Tmipenem 0.06-16 4 16

Abbreviations: MIC=minimum inhibitory concentration; MICs;=minimum inhibitory cencentration
against 50% of the isolates; MICs=minimum inhibitory concentration against 90% of the isolates;

No =number

Activity of TR-700 against an array of Mycobacterium spp. and Norcardia brasiliensis is summarized in Table
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22e. TR-700 had MIC values of <0.06 to 2 mcg/ml against Mycobacterium avium (n=7), and an MICqyq value of
0.5 mcg/ml against Mycobacterium tuberculosis (n=115). Linezolid had MIC values ranging from 0.5 to 8
mcg/ml against M. avium (n=7) an MICqo value of 2 mcg/ml against M. tuberculosis (n=20). Against 31 N.
brasiliensis isolates, TR-700 had an MICg value of 1 mcg/mL. This was comparable to linezolid, which had an
MICgyo value of 1 mcg/mL.

Table 22e: MIC Values of TR-700 and Comparators Against Clinical Isolates of Mycobacterium tuberculosis, Mycobacterium avium,
and Nocardia brasiliensis

. Minimum Inhibitory
_Organism Autibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range MIC3z | MICy
TR-700 <0.06-2 2 -
Linezohd 05-8 4 -
My i 3 .5 - 2 -
Mycobacterium Rifampin 0.5-16 PHA-07-0701-044
avium Isoniazid 4-32 8 - Table 1
able
M Ofloxacin 1-32 8 -
Ethambutol 4-8 4 -
Clarithromyein 0.25-8 1 -
TR-700 <012-1 0.25 05
Mycobacteritm Linezolid 05-4 1 2
tuberculosis Rifampin <012 -64 32 64 PHA_$7L?721_M4
Lt able 2
(20) Isoniazid <0.12 ->64 4 =64
Ethambutol 1->64 32 64
Mycobacteritm
tuberculosis
-C a2
©5) TR-700 012-05 025 | os | Ve (filli:r; 006
26% isoniazid & ¢
rifampin®™
Nocardia
- -2 -C
brasiliensis TR-700 05-2 1 1 Vera-Cabrera 2006
Linezohd 012-2 05 1 Table 1
31
Abbreviations: MIC=minimum inhibitery concentration; MIC;;=minimum mhibitory concentration against
50% of the isolates; MICg=minimum inhibitory concentration against 90% of the 1solates; F—resistant:
No.=number

Note: Dashed lines represent no value due to insufficient number of isolates

Table 23 summarizes the TR-700 activity against evaluated isolates of gram-positive anaerobic bacteria. TR-
700 was active against the evaluated Clostridium spp. including Clostridium difficile (MICgg value of 1 mcg/mL),
Clostridium perfringens (MICqg values ranging from 0.25 to 2 mcg/mL), and Clostridium spp. (non-perfringens;
MICqo of 0.25 mcg/mL). Against Clostridium spp., linezolid MIC values were typically 4-fold higher than those of
TR-700. TR-700 was also evaluated against Peptostreptococcus spp. including P. anaerobius (MICqg value of 0.5
mcg/mL), P. micros (MICq value of 0.5 mcg/mL), and Peptostreptococcus spp. (MICgg value of 0.25 mcg/mL).
Against Peptostreptococcus spp., linezolid MIC values were typically 4-fold higher than those of TR-700.
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Table 23: MIC Values of TR-700 and Comparators Against Anaerobic Gram-Positive Clinical Isolates

. Minimum Inhibitory
_Organism Antibiotic Concentration (MIC, ng/mL) Source
(Na. of Strains)
MIC Range | MICs | MICo
TR-700 025-1 1 1
A .20 - - Table 1
(s Vancomycin 025-2 1 2
TR-700 025-2 05 2
Clostridrum Linezolid 2-8 2 PHA-07-0701-063
perfiingens Metronidazole 1-332 1 =32 Table 21
a0 Imipenem 0.06-1 0.12 05
TR-700 0.12-025 025 0.25
o Linezohd 1-2
;C)‘i;ﬁ;g:z: Metronidazole 1-4 4 4 PHA-07-0701-042
s Clindamycin <0.06-2 1 2 Table 15
Inupenem =<0.06-0.12 <0.06 [ <0.06
Vancomyein 05-2 0.5 0.5
TR-700 <0.06-025 025 0.25
Closwidi Linezolid 05-4 2 4
sy T [Mewomdazole | 012-16 | 4 | 8 | PHA07-070L042
non-perfiingens | Clindamycin | €006->128 | 1 | >128 Table 16
Imipenem <0.06-4 1 4
Vancomycin 025-8 4 8
TR-700 0.12-05 0.25 0.5
PFP’::::J%;{;;ZCTHS Ll.IlE'Z-O].ld 05-8 1 2 PHA-07-0701-063
Metromdazole <006-1 05 1 Table 21
an Imipenem <0.03-1 0.06 1
TR-700 012-1 025 05
PPPTGSIZEE:MFM Lme?ohd 05-4 1 2 PHA-07-0701-063
Metromdazole | <006 - >32 <0.06 =32 Table 21
10 Imipenem <0.03-0.06 <0.03 <0.03
Table 23: (Continued) MIC Values of TR-700 and Comparators Against Anaerobic Gram-Positive Clinical Isolates
i Minimum Inhibitory
_Organism Antibiotic Concentration (MIC, pg/mL) Source
(No. of Strains)
MIC Range | MICs | MICg
TR-700 0.03-0.25 0.06 0.25
Linezohd 025-2 0.5 1
Peptostreptococcus spp. | Metromdazole | <0.06 - >4 1 2 PHA-07-0701-042
(59) Clindamycin | <0.06->128 | 0.5 64 Table 14
Tmipenem <0D06-1 <0.06 012
Vancomycin <0.12-1 0.25 0.5
TR-700 0.06-05 0.06 05
Linezolid <0.06-4 05 2
Gram-positive rods | Metronidazole | 025->128 | >128 | >128 | PHA-07-0701-042
(13) Clindamycin <0.06 -4 <0.06 2 Table 17
Tmipenem <0.06-2 012 2
Vancomycin 0.25->32 05 >32

Abbreviations: MIC=minimum mhibitory concentration; MIC s7=minimum inhibitory concentration
against 50% of the 1solates; MICs=minimum inhibitory concentration against 90% of the isolates;
No.=number

The in vitro activity of TR-700 activity against gram- negative anaerobic bacteria isolates was also evaluated
(Table 24). TR-700 had MIC values ranging from 2 to 32 mcg/ml against Bacteroides spp.
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Table 24: MIC Values of TR-700 and Comparators Against Anaerobic Gram-Negative Clinical Isolates

o Minimum Inhibitory
Organism Antibiotic Caoncentration (MIC, pg/mL) Source
(No. of strains)
MIC Range | MICs | MICy
TR-700 2-4 4 4
Bacteroides fragilis Linezohd 4 4 B PHA-07-0701-063
(10) Metromidazole | 0.12 - >32 0.12 1 Table 21
Imipenem 012-1 0.12 0.5
TR-700 1-4 2 2
Bi roides fragili Linezol:d -4 4 + PHA-07-0701-042
acteraides fragilis | \roromdazole | <0.06->128 | 128 | >128 it
(30) . i Table 18
Clindamycim <0.06-0.5 0.12 0.5
Imipenem <0.06 -4 025 1
TR-700 <0.06-8 2 8
Bacteroides ovatus Linezolid 05-8 8 8 PHA-07-0701-063
(10) Metronidazole | 0.5 ->32 1 1 Table 21
Inupenem 0.06-05 0.25 0.5
X TR-700 2-4 2 2
glocterodes | L inezolid 4.8 4 8 | PHA-07-0701-063
(10) Metromdazole 0.5-=32 1 1 Table 21
Imipenem 012-4 05 1
TR-700 1-2 2 2
Bacteroides Linezold 4 4 4
-07- , 2
thetaiotaomicron | Metronidazole 2-4 4 4 PHA-07-0701-042
. - Table 19
(15) Clindamycin 2->128 8 >128
Imipenem 012-2 0.25 2
TR-700 1-8 2 4
Bacteroides Linezolid 2-4 2 2 PHA-07-0701-063
vulgatus (10) Metronidazole | 0.12-0.5 025 | 025 Table 21
Imipenem 012-05 | 025 | 05
TR-700 1-32 2 4
Bacteroid. Linezolid -3 2 * PHA-07-0701-042
acteroides spp. - 0as ~07- -042
s .\rle_h‘omdazc_:le <0.25-4 4 4 Table 20
Clindamycin 4->128 =128 >128
Inupenem <0.06-2 05 1

Abbreviations: MIC=minimum inhibitory concentration; MICs,=minimum inhibitory concentration
against 50% of the 1solates: MICgp=minimum mhibitory concentration against 90% of the isolates;
No.=number

®®@ patabase

Studies in this section describe the activity of TR-700 and comparators against target pathogens collected in a
single, large prospective surveillance study. More than 6,800 recent clinical isolates were prospectively
collected from 49 labs across the US (40 labs) and Europe (9 labs) in 2011 and 2012. All isolates were tested at
a central reference laboratory ®® under highly controlled testing conditions
(CLSI M7-A8 2009, CLSI M100-S21 2011). The surveillance data provide the FDA with the most up-to-date and
comprehensive evaluation of the activity of TR-700 against clinical isolates of the target pathogens at the time
of this submission. These data also compare the potency of TR-700 to linezolid and other comparators, and
evaluate any variation in activity between isolates from the US and those from Europe.

Staphylococci isolates
S. aureus

Tables 25, Table 26 and Figure 1 show the in vitro activity of TR-700 in the US and Europe collected between
2011 and 2012. An MIC value of 0.5 mcg/ml was reported for both the US and European isolates. Linezolid had
an MIC value of 2 mcg/ml.
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Table 25: Antibacterial Activity of TR-700 and Comparators Against Staphylococcus aureus in the US (2011-2012)

Minimum Inhibitory
Antibiotic Phenotype (N) Concentration (MIC, pg/mL) % Susceptible
Range MICs | MICy

Overall (3,743) <0 015-1 0725 05 ND

TR-700 MSSA (2.152) =0.015-05 0.25 0.25 ND
MRSA (1.591) <0.015-1 0.25 0.5 ND

Linezolid Overall <0.25->4 2 2 99.9
Clindamycin Overall <003 ->4 012 >4 831
Daptomyein Overall <0.06 - 4 0.5 0.5 99.8
Erythromycin Overall <0.12 -8 =3 =8 341
Gentamicin Overall <0.06 - =16 025 05 983
Levofloxacin Overall <0.03 - >32 0.25 32 62.0
Oxacillin Overall <0.06 - >4 0.5 >4 57.5
Tigecyclme Overall <0.015-0.5 0.06 0.12 100.0
Cotrimoxazole Overall <D5-=4 <05 <05 986
Vancomycin Overall <0.25-2 0.5 1 100.0

Source: Derived from MCR-13-0701-096. Table 18 and MCR-13-0701-096 Raw Data. as described in

TR701-017.0 (on file with Sponsor)

Abbreviations: MIC=minimum inhibitory concentration; MIC;;=mininmm inhibitory concentration against 50% of
the isolates; MICg=minimum inhibitory concentration against 90% of the isolates; MRS A=mefhicillin-resistant

5. aureus; MSSA=methicillin-susceptible 5. aureus: ND=interpretive criteria not defined; N=number

Table 26: Antibacterial Activity of TR-700 and Comparators Against Staphylococcus aureus in Europe (2011-2012)

Minimum Inhibitory
Antibiotic Phenotype (N) Concentration (MIC, pg/mL) % Susceptible
MIC Range | MICy | MICy,

Overall (756) 006-2 025 05 ND

TR-700 MSSA (577) 006-1 0.25 0.5 ND
MRSA (179) 006-2 0.25 0.5 ND

Linezolid Overall =0.25->4 2 2 99.7
Clindamycin Overall <0.03 - =>4 0.12 2 89.8
Daptomycin Overall <0.06-1 0.25 0.5 100.0
Erythromycin Overall <0.12->8 0.5 =8 64.8
Gentamicin Overall <0.06 - =16 025 >16 892
Levofloxacin Overall <0.03 - =32 0.12 16 7.7
Oxacillin Overall <006 - >4 0.25 =4 763
Tigecycline Overall =0.015-0.5 0.12 0.25 100.0
Cotrimoxazole Overall <0.5->4 <0.5 <0.5 98.9
Vancomycin Overall <0.25-2 0.5 1 100.0

Source: Derived from MCR-13-0701-096. Table 18 and MCR-13-0701-096 Raw Data, as described in

TR701-017.0 (on file with Sponsor)

Abbreviations: MIC=minimum nhibitory concentration: MIC;/=mininum inhibitery concentration against 50% of
the isolates: MICye=mininmm inhibitory concentration against 90% of the isolates: MRS A=methicillin-resistant

5. aureus; MSSA=methicillin-susceptible 5. aureus ND=interpretive criteria not defined; N=number
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Figure 1: MIC Distribution of TR-700 and Linezolid Against Staphylococcus aureus by Geographic Origin and by Phenotype
A: geography
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Source: Denved from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data, as described in
TR701-017.0 (on file with Sponsor).

Abbreviations: MIC=minimum inhibitory concentration; MRS A=methicillin-resistant 5. aureus
MSSA=methicillin-susceptible 5. aureus: US=United States; EU=Europe

Note: Staphylococei were tested withTR-700 in the range of 0.015-16 pg/mL and with linezolid in the
range of 0.25-4 pg/mL

S. epidermidis

Against S. epidermidis, TR-700 had an overall MICqo value of 0.25 mcg/ml against US isolates and an overall
MICgo value of 0.5 mcg/ml against European isolates (Tables 27, 28 and Figure 2). Linezolid had MICqy value of
1 mcg/ml against S. epidermidis. TR-700 activity was within one dilution of the weighted average MIC value
observed across independent studies profiling the activity of TR-700 against coagulase-negative staphylococci
during preclinical development (MSCoNS and MRCoNS). Similar results observed for TR-700 with S.
epidermidis in the US and Europe was observed with non-epidermidis coagulase-negative staphylococci in the

US and Europe.
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Table 27: Antibacterial Activity of TR-700 and Comparators Against Staphylococcus epidermidis in the US (2011-2012)

Minimum Inhibitory
Antibiotic Phenotype (N) Concentration (MIC, pg/mL) % Susceptible
MIC Range MICs | MICo

Overall (290) <0.015-4 0.12 0.25 ND

TR-700 MSSE (82) =0.015-1 0.12 0.25 ND
MRSE (208) 0.06-4 0.12 0.25 ND

Linezohd Overall =025->4 1 1 99.0
Clindamycin Overall <0.03->=4 0.12 =>4 59.0
Daptomycin Overall <0.06-1 0.5 0.5 100.0
Erythromycin Overall <0.12->8 >8 =8 26.2
Gentamicin Overall <0.06 - =16 <0.06 >16 748
Levofloxacin Overall <0.03 - =32 4 =32 414
Oxacillin Overall <0.06 - >4 4 >4 279
Tigecycline Overall =<0.015-0.5 0.12 0.25 ND
Cotrimoxazole Overall <0.5->4 2 =4 53.8
Vancomycin Overall <0.25-2 1 2 100.0

Source: Derived from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data, as descnibed in

TR701-017.0 (on file with Sponsor).

Abbreviations: MIC=minimum inhibitery concentration: MICs;=miminmm inhibitory concentration against 50% of
the isolates; MICy=mininmm inhibitory concentration against 90% of the isolates: MRSE=methicillin-resistant

5. gpidermidis; MSSE=methicillin-susceptible 5. gpidermidis; ND=interpretive criteria not defined

Table 28: Antibacterial Activity of TR-700 and Comparators Against Staphylococcus epidermidis in Europe (2011-2012)

Minimum Inhibitory
Antibiotic Phenotype (N) Concentration (MIC, pg/mL) % Susceptible
MIC Range | MICs | MICy
Overall (61) 0.06-4 0.12 0.5 ND
TR-700 MSSE (12) 0.12-025 0.12 025 ND
MRSE (49) 006-4 0.25 05 ND
Linezolid Overall <025->4 1 1 96.7
Clhindamycin Owerall 0.06 ->4 0.12 >4 65.6
Daptomycin Overall 0.12-1 0.5 1 100.0
Erythromyein Overall <0.12-=8 >3 =8 36.1
Gentamicin Overall <0.06 - >16 16 =16 36.1
Levofloxacin Overall 0.12 - =32 4 =32 29.5
Oxacillin Overall <0.06 - >4 =4 >4 19.7
Tigecycline Overall 0.03-05 0.12 025 ND
Cotrimoxazole Overall <0.5->4 2 >4 50.8
Vancomyein Overall 05-2 1 2 100.0
Source: Derived from MCR-13-0701-095. Table 18 and MCR-13-0701-095 Raw Data, as described in

TR701-017.0 (on file with Sponsor)

Abbreviations: MIC=minimum inhibitory concentration; MIC;=minimum inhibitory concentration against 50% of
the isolates; MICy=mininmm inhibitory concentration against 0% of the isolates; MR SE=methicillin-resistant

5. epidermidis; MSSE=methicillin-susceptible 5. gpidermidis: ND=interpretive criteria not defined

Based on MIC distribution (Figure 2), the activity of TR-700 in the US and Europe was nearly identical, as was
the activity against MSSE relative to MRSE. By MIC distribution the increased activity of TR-700 relative to
linezolid is also apparent.
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Figure 2: MIC Distribution of TR-700 and Linezolid Against Staphylococcus epidermidis by Geographic Origin and by Phenotype
A: geography
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Source: Derved from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data. as described 1n

TR701-017.0 (on file with Sponsor).

Abbreviations: MIC=mmimum inhibitory concentration; MRSE=methicillin-resistant S. epidermidis;
MSSE=methicillin-susceptible 5. epidermidis; US=United States; EU=Europe

Note: Staphylococe: were tested withTR-700 in the range of 0.015-16 pg/mL and with linezolid mn the
range of 0.25-4 ug/mlL.

Enterococcus
Enterococcus faecalis

TR-700 surveillance data against US and European isolates are shown in Tables 29 and 30. Figure 3 shows a
graphical representation of the MIC distribution of TR-700 against US and European E. faecalis isolates. The
data indicated that TR-700 had an overall MICgyy value of 0.5 mcg/ml against both US and European isolates.
Additionally the activity was identical against sub- populations of VSEfa and VREfa in the US. In Europe, TR-700
showed an MICgqg value of 0.5 mcg/ml against VREfa. Linezolid had an MICqyy value of 2 mcg/ml against E.

faecalis overall.
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Table 29: Antibacterial Activity of TR-700 and Comparators Against Enterococcus faecalis in the US (2011-2012)

DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

DATE REVIEW COMPLETED: 02/24/2014

Minimum Inhibitory
Antibiotic Phenotype (N) Concentration (MIC, pg/mL) % Susceptible
MIC Range MICsz; | MICq

Overall (527) <0.015-1 025 05 ND

TR-700 VSEfa (510) <0.015-1 0.25 05 ND
VREfa (17) 0.12-0.5 0.25 0.5 ND
Overall <025-2 1 2 100.0
Linezolid VSEfa <0.25-2 1 2 100.0
VREfa 05-2 1 2 100.0

Ampicillin Overall <0.12 ->16 1 1 99 4
Daptomycin Overall <0.06 - 4 1 2 100.0
Gentamicin (HLAR) Overall <500 - =500 =500 =500 674
S“g;”:g;m Overall | <1000->1000 | <1000 | >1000 734
Levofloxacin Overall <0.03 - =32 1 =32 66.8
Tigecycline Overall <0.015-0.25 0.06 0.12 100.0
Vancomycin Overall <0.25 ->32 1 2 96.6

Source: Derived from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data. as described in
TR.701-017.0 (on file with Sponsor).

Abbreviations: HLAR=high-level aminoglycoside resistance screen; MIC=minimum mhibitory
concentration; MICsy=mimmum mhibitory concentration against 50% of the 1solates: MICy=minimum
inhibitery concentration against 90% of the isolates; VREfa=vancomycin-resistant E. faecalis;
VSEfa=vancomvycin-susceptible E. faecalis: ND=mterpretive criteria not defined: N=number

Table 30: Antibacterial Activity of TR-700 and Comparators Against Enterococcus faecalis in Europe (2011-2012)

Phenatype Minimum Inhibitory
Antibiotic - Concentration (MIC, pg/mL) % Susceptible
™ Range MICs; | MICyy
Overall (107) 0.06-05 0.25 0.5 ND
TR-700 VSEfa (96) 0.25 0.5 ND
VREfa (11) 05 05 ND
Overall 05-2 1 2 100.0
Linezohd VSEfa 1 2 100.0
VREfa 1 1 100.0
Ampicillin Overall <0.12 ->16 1 1 99.1
Daptomyein Overall 0.12-4 1 2 100.0
Gentamicin (HLAR) Overall =500 - =500 =500 =500 59.8
Streptomycin (HLAR) QOverall <1000 ->1000 | <1000 | =1000 654
Levofloxacin Overall 0.12 ->32 1 >32 70.1
Tigecycline Overall 0.03-0.12 0.06 0.12 100.0
Vancomycin Overall <025 ->32 1 =32 88 8

Source: Derived from MCR-13-0701-096. Table 18 and MCR-13-0701-096 Raw Data. as described in
TR701-017.0 (on file with Sponsor)

Abbreviations: HLAR=high-level aminoglycoside resistance screen; MIC=minimum mhibitory
concentration; MICs;=mmimum mhibitory concentration agamst 50% of the 1solates; MICg=mimmum
inhibitory concentration against 90% of the isolates: VREfa=vancomycin-resistant E. faecalis:
VSEfa=vancomycin-susceptible E. faecalis; ND=interpretive criteria not defined; N=number
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Figure 3: MIC Distribution of TR-700 and Linezolid Against Enterococcus faecalis by Geographic Origin and by Phenotype
A: geography

100 mTR-700 - US (n=527)
90 OTR-700 - EU (n=107)
gg @Linezolid - US (n=527)
'3
£ 50 " @Linezolid - EU (n=107)
° 50
P 40
e 30
20
10
0 . e
£0.25 05 1 2 4 >4
MIC (mg/mL)
B: phenotype
100 u TR-700 - VSEfa (n=6086)
gg aTR-700 - VREfa (n=28)
° 70 aLinezolid - VSEfa (n=606)
ﬁ 60 @Linezolid - VREfa (n=28)
] 50
- 40
o
= 30
20
10
0 . S
50.25 05 1 4 >4
MIC {mg/mL)

Source: Derived from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data, as described in

TR701-017.0 (on file with Sponsor)

Abbreviations: MIC=minimum inhibitory concentration; VREfa=vancomycm-resistant E. faecalis;
VSEfa=vancomycin-susceptible E. faecalis: US=United States; EU=Europe

Note: Enterococci were tested withTR-700 in the range of 0.015-16 pg/mL and with linezolid in the range
of 0.25-4 pg/mL

Enterococcus faecium

Against E. faecium, a TR-700 MICq value of 0.5 mcg/ml was reported against US and European isolates.
Moreover, linezolid had an MICgyy value of 2 mcg/ml against E. faecium overall (Table 31 and 32). Figure 4
shows a graphical representation of the MIC distribution of TR-700 against US and European E. faecium

isolates.
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Table 32: Antibacterial Activity of TR-700 and Comparators Against Enterococcus faecium in the US (2011-2012)

Phenatype }Iinilm.lm Inhibitory
Antibiatic - Concentration (MIC, pg/mL) % Susceptible
™ Range MICz; [ MICy
Overall (176) 0.12-2 0.25 0.5 ND
TR-700 VSEfin (57) 0.25 0.5 ND
VREfm (119) 0.25 0.5 ND
Overall 0.5->4 2 2 99.4
Linezolid VSEfm 05-2 2 2 100.0
VREfm 1->4 2 2 99.2
Ampicillin Overall <0.12 ->16 >16 >16 148
Daptomycin Owerall <0.06 - >4 2 4 96.6
Gentamicin (HLAR) Overall <500 - =500 <500 <500 90.3
Streptomycin (HLAR) Overall <1000 - >1000 | <1000 | =1000 68.2
Levofloxacin Overall 0.25 - =32 >32 =32 14.2
Tigecycline Overall <0.015-0.5 0.06 0.12 100
Vancomycin Overall <0.25->32 =32 >32 324
Source: Derived from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data, as described in

TR701-017.0 (on file with Sponsor).

Abbreviations: HLAR=high-level aminoglycoside resistance screen; MIC=minimum inhibitory
concentration; MIC;=mininmm inhibitory concentration against 50% of the isolates; MIC=mininmm inhibitory
concentration against 90% of the isolates; VREfm=vancomycin-resistant E. faecium, VSEfm=vancomycin-
susceptible E. faecium; ND=interpretive criteria not defined; N=number

Table 32: Antibacterial Activity of TR-700 and Comparators Against Enterococcus faecium in Europe (2011-2012)

Phenotype Minimum Inhibitory .
Antibiotic - Concentration (MIC, pg/mL) % Susceptible
™ MIC Range | MICg | MICy
Overall (45) 0.12-05 025 0.5 ND
TR-700 VSEfm (31) 025 0.5 ND
VREfin (14) 025 0.5 ND
Overall <0.25-2 2 2 100.0
Linezolid VSEfm <0.25-1 2 2 100.0
VREfm 1-2 2 2 100.0
Ampicillin Overall 0.25->16 =16 =16 222
Daptomycin Overall <0.06 -4 2 4 100.0
Gentanucin (HLAR) Overall <500 - =500 =500 =500 48.9
Streptomyecin (HLAR) Overall <1000 - >1000 | >1000 | >1000 26.7
Levofloxacm Overall 0.25->32 =32 =32 15.6
Tigecycline Overall <0.015-0.25 0.06 0.12 100
Vancomycin Overall <0.25->32 1 =32 66.7

Source: Derived from MCR-13-0701-096, Table 18 and MCR-13-0701-006 Raw Data, as described in
TR701-017.0 (on file with Sponsor).

Abbreviations: HLAR=high-level aminoglycoside resistance screen; MIC=minimum inhibitory concentration:
MIC;p=mimmum inhibitory concentration against 50% of the isolates; MIC=minimum inhibitory concentration
against 90% of the isolates: VREfim=vancomycin-resistant E. faecium: VSEfm=vancomycin-susceptible E. faecium:
ND=interpretive criteria not defined; N=number
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Figure 4: MIC Distribution of TR-700 and Linezolid Against E. faecium by Geographic Origin and by Phenotype

A: geography
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Source: Denved from MCR-13-0701-096, Table 18 and MCR-13-0701-096 Raw Data, as described m
TR701-017.0 (on file with Sponsor).

Abbreviations: MIC=minimum inhibitory concentration: VREfm=vancomycin-resistant E. faecium:
VSEfm=vancomycin-susceptible E. faecium; US=United States; EU=Europe

Note: Enterococci were tested withTR-700 1n the range of 0.015-16 pg/mL and with linezolid in the range
of 0.25-4 pg/mL.

Conclusions

The data presented above demonstrated the in vitro activity of TR-700 (with linezolid as an active comparator)
against gram-positive pathogens. TR-700 is consistently more effective in vitro than linezolid against these
organisms, including against isolates with the following resistant phenotypes; methicillin-resistant
staphylococci and vancomycin-resistant enterococci. The activity of TR-700 against target pathogens was
consistent across the several profiling studies conducted during development and a large recent surveillance
study conducted in the US and Europe.

MECHANISM OF ACTION

Tedizolid (TR-700) is a member of the oxazolidinone class of antibacterial agents. TR-700 is a protein synthesis
inhibitor that interacts with the bacterial ribosome and prevents translation. The Applicant conducted a
number of studies to characterize the mechanism of action of TR-700. Their studies explored the ability of TR-
700 to inhibit bacterial translation using either a cell-free system of actively growing bacteria. TR-700 and TR-
701 was evaluated in their effects on the inhibition of prokaryotic and eukaryotic protein synthesis in vitro.
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The inhibition of protein synthesis was evaluated in a coupled transcription - translation assay that use pBEST
circular plasmid DNA encoding for luciferase reporter gene and an E. coli according to methods provided by
manufacturer. In this system the in vitro synthesis of luciferase was monitored by its enzymatic activity and
the concentration of compound resulting in 50% of inhibition of luciferase synthesis was determined from
plots of concentration vs. % inhibition of luciferase synthesis. Table 33 shows the ICs5o data of the test
compounds used in the study. Please note that the active compound TR-700 demonstrated a significantly
lower ICs that that of chloramphenicol and linezolid (these are compounds that are known protein synthesis
inhibitors).

Table 33: IC50s of test compounds for protein synthesis inhibition

Drugs ICs (nMM)
TR-700 0.9567
TR-701 3.4957

Linezolid 3.2965
Chloramphenicol 1.266
Ampicillin =20

Source: PHA-07-0701-039 Table 1
Abbreviations: TR-700=protein synthesis mhibitor, binds to the bacterial 50S ribosomal subumit;
biologically active moiety of TR-701

In another study, protein synthesis inhibition was also examined in a eukaryotic system using a rabbit
reticulocyte coupled transcription/translation assay. The data showed that neither TR-700 nor any of the other
compounds tested inhibited eukaryotic translation (Figure 5).

Figure 5: Inhibition of In vitro protein synthesis by TR-700, linezolid and controls determined by in vitro coupled transcription and
translation assay on prokaryotic and eukaryotic systems.

120
100 I f; s

40

8

% of protein synthesis

0, 002 0.02 nz 2 20
conc (uM)

Source: PHA-07-0701-039 Figure 1

Abbreviations: TR-700=protein synthesis mhibitor, binds to the bacterial 50S ribosomal subunit;
biologically active moiety of TR-701

Symbols: © TR-700; ¢ TR-701; m linezolid; A chloramphenicol; * ampicillin

The Applicant examined the inhibition of macromolecular pathways leading to DNA, RNA, protein, and cell

wall synthesis. TR-700 inhibition of macromolecule synthesis was studied in actively growing S. aureus ATCC
38
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29213. TR-700 was compared to 5 control antibiotics specific for selected metabolic pathways: linezolid and
tetracycline (protein synthesis) ciprofloxacin (DNA synthesis), rifampicin (RNA synthesis) and vancomycin (cell
wall synthesis).

Macromolecular synthesis in the presence of increasing doses of antibacterial agent was monitored by
measuring the incorporation of radiolabeled precursors of DNA ([3H]- Thymidine), RNA ([3H]-Uridine), protein
synthesis ([3H]-Leucine), and for cell wall synthesis ([3H]-N-acetylglucosamine, (NAG)). Inhibition of a
particular pathway is indicated by decreasing incorporation of the labeled precursor with increasing
compound concentration. The data indicate that TR-700 specifically inhibited protein synthesis in an actively
growing culture of S. aureus as shown in Figure 6A. Little to no inhibition of DNA, RNA, or cell wall synthesis
was observed. Figure 6B shows that linezolid also demonstrated selective inhibition of protein synthesis;
indicating that both compounds act similarly.

Figure 6: Specific Inhibition of Protein Macromolecular Synthesis by TR-700 and Linezolid in Staphylococcus aureus ATCC 29213

Metabuolic Labelling: S.aureus ATCC 29213 Metabolic Labelling: S.aureus ATCC 29213
TR-700 Linezolid
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MIC = 0.5 ugiml MIC = 2 ug/ml

Source: PHA-08-0701-034 Figure 2

Abbreviations: ATCC=American Type Culture Collection; MIC=nunimum inhibitory concentration;
NAG=N-acetylglucosamine; Cpd=compound; TR-700=protein synthesis inhibitor, binds to the bacterial
508 ribosomal subunit; biologically active moiety of TR-701

Note: MIC values are indicated by the dashed line

Studies that examined the effects of TR-700, TR-701 (and the comparator linezolid) on mitochondrial protein
synthesis were also conducted using intact mitochondria isolated from normal rat heart. In this study, the rate
of mitochondrial protein synthesis was calculated for each test compound by following the time course of
[35S]- methionine incorporation into mitochondrial protein at 20, 40, and 60 minutes of incubation using a
filter paper disc assay. The 50% inhibitory concentration (ICso) for each test compound was computed and
plotted on a dose response curve.

In Study 1, the ICsq for TR-700 was 0.3740.04 mcM, while linezolid showed an I1Csq of 6.2+2.0 mcM. The time
course for all treatments was linear over time. Similar results were obtained in Study 2: the IC5o for TR-700 was
0.25+0.02 mcM (Figure 7), while linezolid showed an I1Csq of 6.5+0.8 mcM (Figure 8). The inhibition time course
for TR-701 (Study 2 only; Rx900001=TR-701) was non-linear with moderate inhibition observed at the 20
minute time-point, and much higher inhibition at the later time points. Figure 9 shows the dose-response
effect of TR-701 at 20 minutes as compared to the last 40 minutes of the study. The dose response curve for
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TR-701 using the 20 minute time-point gave an ICsg of 28.946.6 mcM. Assays with TR-701 in this system were

consistent with a slow conversion of TR-701 to TR-700 over the course of the assay within the assay mixture.
Figure 7: Dose Response Curve of TR-700 (Rx90000) Inhibition of Mitochondrial Protein Synthesis

we ot Rx90000

Dose Response

50 -

80 4
IC, = 0.25 +/- 0.02 uM (% of Vehicle)

% of Vehicle

20+

o I:Jl 20 30 40 50
Rx20000 uMm
Source: SPH-08-0701-028 Figure 6

Abbreviations: Rx90000=TR-700; TR-700=protetn synthesis inhibitor, binds to the bacterial 50S
rihosomal subunit hologicallv active moietv of TR-701

Figure 8 Dose Response Curve of Linezolid Inhibition of Mitochondrial Protein Synthesis
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Figure 9: Dose Response Curve of TR-701 (Rx90001) Inhibition of Mitochondrial Protein Synthesis
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In summary, results of both studies were similar. TR-700 had an ICsq on isolated rat heart mitochondrial
protein synthesis that was approximately 17- to 26-fold lower than linezolid.

Assessment of Bactericidal Activity

The bactericidal activities of TR-700 were determined against bacterial isolates. Studies were conducted in
several independent laboratories and for the purpose of this review; the Minimum Bactericidal Concentration
(MBC) was defined as the lowest concentration of antibacterial agent that killed > 99.9 % of the starting
inoculum. The term “bactericidal” was defined as an MBC/MIC ratio of < 4. Assessment of bactericidal activity
was limited to gram-positive pathogens (staphylococci, enterococci, and streptococci) only, for which TR-700
has demonstrated in vitro activity.

Minimum Bactericidal Concentration

MBC values for TR-700 against species of staphylococci, enterococci, and streptococci were determined and
are summarized in Table 34, Table 35 and Table 36 below. TR-700 MBC:MIC ratios were indicative of
bactericidal activity (<4) for the majority of S. pneumoniae isolates (25/33), for a subset of S. aureus isolates
(27/82), and for 1 E. faecium isolate (1/34). TR-700 had MBC activity consistent with that of a bacteriostatic
agent (MBC:MIC ratios >4) for S. pyogenes, S. agalactiae and the majority of S. aureus (55/82) and enterococci
(67/68). Similar results were observed with linezolid across the evaluated species and phenotypes.

Table 35: Summary of MBC Data (mcg/mL) for TR-700 and Linezolid Against Staphylococci

Organism Type Drug l\il?gce MBC; | MBCy l?ilt::?acéil(icn)
all TZD 0.5-=32 4 16 27(32.9)
(n=82) LZD 2->8 >B >8 41° (51.9)
Staphylococcus. | Methicillin® | TZD 1-32 16 32 1(4.0)
aureus (n=25) LZD 4_=8 ) =8 3(12.0)
Methicillin® | TZD 0.5->32 2 16 26 (45.6)
(n=57) LZD 2_>8 38 >8 38° (70.4)
all TZD | 2->32 16 32 0(0.0)
(n=32) LZD 2_>8 =8 ~8 3°(10.0)
Coagulase- | \riinin® | TZD 2.32 16 32 0(0.0)
negative
staphylococei® (@=11) LZD 2->8 =8 >8 3°(30.0)
Methicillin® | TZD 2->32 16 32 0(0.0)
(n=21) LZD 3->8 =g >3 0° (0.0)

Source: MCR-08-0701-016

Abbreviations: LZD=linezolid: MBC=minimum bactericidal concentration; Methicillin®=methicillin-
resistant: Methicillin®=methicillin-susceptible; MIC=minimum inhibitory concentration

MRS A=methicillin-resistant 5. aurens: TZD=TR-700; TR-700=protein synthesis inhibitor, binds to the
bacterial 508 ribosomal subunit; biologically active moiety of TR-701

*3 MRSA isolates that exhibited undefined (=) MBC values within 4-fold of the MIC value were
excluded from analysis.

*Consisted of 3 unspeciated coagulase-negative staphylococci, 15 . epidermidis, 4 5. haemolyticus.

5 S. hominis, 1 . lugdenensis, and 4 S. saprophyticus.

1 Methicillin® isolate and 1 Methicillin™ §. saprophyticus isolate that exhibited undefined (=) MBC
values within 4-fold of the MIC value were excluded from analysis
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Table 36: Summary of MBC Data (mcg/mL) for TR-700 and Linezolid Against Enterococci

. MBC . . MBC:MIC
Organism Type Drug range MBCz | MBCyy ratio <4 (%)
all TZD =8 - =32 =16 >16 0(0.0)
(n=34) LZD >§ - >§ >§ >8 0°(0.0)
Enterococcus VSEfa TZD =8 ->16 =16 =16 0(0.0)
faecalis (n=15) LZD >8->8 =8 >8 07 (0.0)
VREfa TZD =8 ->32 >16 =32 0(0.0)
(n=19) LZD >§ ->8 =8 >8 07 (0.0)
all TZD 1->16 >16 =16 1(2.9)
(n=34) LZD 4->8 >8 >8 1° 3.0)
Enterococcus VSEfm TZD =8 ->16 =16 =16 0(0.0)
faecium (n=14) LZD >8 ->8 >3 >3 0° (0.0)
VREfm TZD 1->16 =16 =16 1(5.0)
(n=20) LZD 4->8 8 >8 1(5.0)

Source: MCR-08-0701-016

Abbreviations: LZD=linezolid: MBC=minimum bactericidal concentration; MIC=minimum inhibitory
concentration; TR-700=protein synthesis inhibitor. binds fo the bacterial 508 ribosomal subunit; biologically active
motety of TR-701; TZD=TR-700; VREfa=vancomycin-resistant E. faecaiis; VSEfa=vancomycin-susceptible

E. faecalis; VREfm=vancomycin-resistant E. faecim; VSEfim=vancomycin-susceptible E. faecium

Note: Ranges and MICs g, reported incorrectly in MCR-08-0701-016, correctly reported above

*1 VSEfa isolate and 1 VREfa isolate that exhibited undefined (=) MBC values within 4-fold of the MIC value were
excluded from analysis

°1 VREfm isolate that exhibited an undefined (=) MBC value within 4-fold of the MIC value was excluded from
analysis.

Table 37: Summary of MBC Data (mcg/mL) for TR-700 and Linezolid Against Streptococci

Organism Type Drug ?:fg(e MBCs | MBCy 1:];53(_14: [({'(n )
all TZD 0.5-16 1 2 25(75.8)
(n=33) LZD 2->8 4 8 24 (72.7)
PSSP TZD 05-8 1 4 8(66.7)
Streptococcus (n=12) LZD 2->8 4 8 8 (66.7)
preumoniae PISP TZD 05-16 1 1 9 (90.0)
(n=10) LZD 2->8 4 ] 3 (30.0)
PRSP TZD 1-2 1 2 8(72.7)
(n=11) 1LZD 48 4 8 8(72.7)
all TZD >4 ->16 =8 =16 0(0.0)
(n=22) LZD =8 _>8 =8 >8 0°(0.0)
Beta-hemolytic SPY TZD >4 ->§ >8 =8 0(0.0)
streptococei® (n=11) LZD >8->8 =8 >8 0" (0.0)
SAG TZD >§->16 >8 >16 0(0.0)
(n=11) 1ZD >8_>8 >3 >8 0(0.0)
Source: MCR-08-0701-016

Abbreviations: CLSI= Clinical and Laboratory Standards Institute; LZD=linezolid; MBC=minimum bactericidal
concentration; MIC=mininmm inhibitory concentration: PISP=penicillin-intermediate S. preumoniae:
PRSP=penicillin-resistant 5. pnenmoniae [applying oral penicillin breakpoints. CLSI M100-522 2012];
PSSP=penicillin-susceptible 5. pneumoniae; SAG=S5. agalactiae; SPY=S5. pyogenes: TZD=TR-700; TR-700=protein
synthesis inhibitor, binds to the bacterial 50S ribosomal subunit; biologically active moiety of TR-701

*Ranges and MIC;q, values derived from MCR-08-0701-016, Appendix A

*1 SPY isolate that exhibited an undefined (=) MBC value within 4-fold of the MIC value was excluded from
analysis.

Time-kill Kinetic Analysis.
The time-kill kinetics of TR-700 were evaluated primarily for S. aureus and enterococci across several

independent studies (PHA-07-0701-060, PHA-08-0701-029, PHA-09-0701-017, and CPH-12-0701-051). The
logig kill observed with various concentrations of TR-700 is summarized in Table 38 below.
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Table 38: Change in Log10 CFU/mL Relative to Starting Inocula Over Time for TR-700 and Linezolid Against Gram-positive
Pathogens

Time
o ) MIC | Fold MIC ALogyg ; )
Organism Drug (pg/mL) | Evaluated | (CFU/mL)" }(1][1)111)1: Source
1X -1.1
2X -18
5
TZD 0 ix 23
8X 22 24 PHA-07-0701-060
1X 07 - Table 1
2X 26
LZD 2 X BT
38X -2.4
1X -0.2
Staphylococcus | TZD 0.5 X -2.7
aureus 4X 24 24 PHA-09-0701-017
MSSA 1X -0.7 - Table 2
Smith LZD 2 X 22
4X -1.6
1X 0.9
3X -1.8
s
TZD 0.5 ox 19
12X 23 24 PHA-09-0701-017
1X 14 - Table 3
3X -0.2
LZD 2
9xX -15
12X -19
1X 13
3X -24
s
S aur 1zD 03 9X 24
: Jg'si” 12X 32 43 | PHA09-0701-017
- 1X 1.7 Table 3
Smith X 06
LZD 2 —
93X 22
12X -18
1X 03
2X -1.1
5
S o TZD | 0 4x 17
: Jg;:s X 1.7 ,4 | PHA-07-0701-060
97-3-2923 g 1089 Tablel
Lzb 2 4X -14
83X -1.8
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Table 38: (Continued) Change in Log10 CFU/mL Relative to Starting Inocula Over Time for TR-700 and Linezolid Against Gram-
positive Pathogens

. . Time
- ] MIC | Fold MIC | ALagy, ; .
Organism | Drug | \oinry | Evaluated | (CFU/ML) 1(’['::']'1,' Source
1X 18
X 0.6
9 TZD | 05 o Y
> m.” eus 838X -12 PHA-07-0701-060
MSSA < >0 24 Table 1
97-4-2022 x 6 9 ‘
, 2 .
LZD 2 4X 1.0
8X 14
X 11
2X 18
TZD | 05
co 4X 23
S. aureus 38X 22 PHA-07-0701-060
MRSA = 07 24 Table 1
98-11-R782 X 5 6 !
. 2 2
LZD 2 4% 26
8X 24
1X 1.0
2X 07
TZD | 05
co 4X 11
2. QUrens ax -14 PHA-07-0701-060
MRSA = o 24 Table 1
98-12-P85 x 07 ‘
) 3 -
LZD 2 4 11
8x 14
1X 0.1
X 038
TZD | 05
4X 18
S. aureus 8x -19 PHA-07-0701-060
MRSA X 07 24 Table 1
M126 x 07 '
R 2 0.
LZD 2 X 217
8X 22
1X 28
MRSA = -
b a
ATCC TZD | 025 4% 0.1° 24 PHA-08-0701-029
33591 X 1.6
16X 16
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Table 38: (Continued) Change in Log;, CFU/mL Relative to Starting Inocula Over Time for TR-700 and Linezolid Against Gram-
positive Pathogens

. Time
o ] MIC | Fold MIC ALogy, : ,
Organism | Drug (ng/mL) | Evaluated | (CFU/mL)" 1();::,?& Source
X 0.1
X 0.1
TZD | 05
4X 0.1
E”J’;Z’:;;;ms 8X 05 » PHA-07-0701-060
- Table 2
00-4-U563 }; ?ﬁ able
. 2 -
LzD - 4X 05
8X 038
1X 04
2X 03
TZD | 05
4X 0.1
E. faecium 8X 0.0 24 PHA-07-0701-060
00-4-U535 1X 04 - Table 2
X 02
2
LzD N 4X 0.0
8X 0.0
1X 0.7
X 0.1
5
_ TZD | 023 = 3
E J\:’;;‘;”m 8X 01 24 PHA-07-0701-060
= Table 2
99-4-C159 i g ? able
LZD 1 e 3
8X 02
X 0.6
2X 0.1
TZD | 025
] 4X 0.1
E J{‘f,’;‘;’”" 8X 03 - PHA-07-0701-060
98-4-5932 i g-i Table 2
LZD 1 - :
4X 02
8X 02
X 08
X 0.7
5
E ot TzD | 0.2 4X 0.1
- faectum 8X 01 - PHA-07-0701-060
1X 0.8 - Table 2
98-4-1074 = 0E
Lzb | 1 X 0.1
8X 0.1
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Table 38: (Continued) Change in Log;, CFU/mL Relative to Starting Inocula Over Time for TR-700 and Linezolid Against Gram-
positive Pathogens

Organism Dru Mic Fald MIC ALogi T:)Iiii Source
g £ (ng/mL) | Evaluated | (CFU/mL)" I(]lu')"
1X -0.2
TZD | 0125 2X 07
Streptococcus 4x 0.9
preumoniae 8X -1.3 7 PHA-07-0701-060
PRSP 1X -0.6 Table 3
98-3-3588 B
LZD 0.5 X 0.7
4X -1.0
8X -1.6
1X 0.7
X -0.1
5
s TZD 0.125 ax ]
preumoniae 8X -1.7 7 PHA-07-0701-060
PRSP 1X 0.7 Table 3
00-4-R456 X 03
LZD 05 ax 0.9
8X -1.5

Abbreviations: ATCC=American Type Culture Collection; CFU=colony-forming unit: h=hour:
Linezolid®=linezolid-resistant; LZD=linezolid; MRCoNS=methicillin-resistant coagulase-negative
staphylococci; MIC=minimum inhibitory concentration: MRSA=methicillin-resistant 5. aureus:
MSSA=methicillin-susceptible S. aurens, PRSP=penicillin-resistant 5. pnewmoniae, TR-700=protein
synthesis inhibitor, binds to the bacterial 505 ribosomal subunit; biologically active moiety of TR-701:
TZD=TR-700; VRE=vancomycin-resistant enterococci

“Change in mean log,; CFU/mL determined from time-kill assays performed in triplicate.

®4% time point determined at 22 hr for MRSA ATCC 33591, PRSP strains evaluated at 7 hr due to
autolysis after prolonged mcubation.

The time-kill kinetics of TR-700 and linezolid were also evaluated against S. aureus Smith strain (known their
ability to exhibit serologically distinct capsules) in several independent studies with similar results. Against the
Smith strain, at concentrations at or above 4X the MIC, both TR-700 and linezolid exhibited an approximate 2-
logio kill after 24 hours, which was below the 3-log;q kill threshold that is achieved with bactericidal agents.
The degree of killing observed with TR-700 and linezolid against the Smith strain was comparable when
evaluated in the presence or absence of human serum (Table 39).

Table 39: Growth of S. aureus ATCC 13709 (MSSA) Exposed to TR-700 or Linezolid in the Presence or Absence of 50% Human

Serum

TZD MIC TZD TZD+ser LZD MIC LZD+ser
Concentration (ALagiy (ALogio Concentration (ALog
CFU/mL) CFU/mL) CFU/mL)

ox 36 36 0x 36

1x (0.5 pg/mL) -0.2 0.5 1x (2 pg/mL) -0.7

2x% (1 pg/mL) -2.7 -0.6 2% (4 ng/mL) 22

4% (2 pg/mL) -2.4 -2.5 4% (8 pg/mL) -16

Source: PHA-09-0701-017 Table 2

Abbreviations: ATCC=American Type Culture Collection; CFU=colony forming units; LZD=linezolid:
MIC=minimum mhibitory concentration; ser=50% human serum; TR-700=protein synthesis inhibitor,
binds to the bacterial 508 ribosomal subunit; biologically active moiety of TR-701; TZD=TR-700

Against three evaluated MRSA isolates (Figure 10, Figure 11, and Figure 12), a bacteriostatic effect was
observed, with logyo reductions not exceeding 2 throughout the course of the experiment. Against the
remaining strains of S. aureus, including several MRSA isolates and one isolate of coagulase-negative
staphylococci, a 1 to 2 log10 kill was generally observed for both TR-700 and linezolid at concentrations 2X or
above the MIC, consistent with activity of a bacteriostatic agent rather than a bactericidal agent. Against the
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evaluated isolates of E. faecalis and E. faecium, including vancomycin-resistant isolates, the decrease in viable
bacteria rarely exceeded 1-logig at 24 hours for both TR-700 and linezolid, regardless of the concentration
evaluated. Against the 2 evaluated isolates of penicillin-resistant S. pneumoniae, a <2-logy, kill was observed
with both TR-700 and linezolid at 7 hours at 2X, 4X, and 8X the MIC.

Figure 10 Time-kill Kinetic Analysis of TR-700 Against S. aureus ATCC 33591 (Methicillin-Resistant)

1.00E+11
1.00E+10
1.00E+03
—a—0.25x MIC
——(.5X% MIC
2 1005408 g
] — MG
&
o —— 2 MIC
1 00F 07 —a— X MIC
=X MIC
1.00E+08 — 1 GXMIC
== Growth Control
1.00E+05

1.00E+04
0 05 1 15 2 4 6 & 10 12 14 16 18 20 22 24

Timea {hr)
Source: Derived from PHA-08-0701-029, Tables 4-7. as described in TR701-019.0. on file with sponsor.
Abbreviations: ATCC=American Type Culture Collection; CFU=colony forming units; hr=hour; MIC=minimum
inhibitory concentration: TR-700=protein synthesis inhibitor. binds to the bacterial 505 ribosomal subunit; biologically
active motetv of TR-701: TZD=TR-700

Figure 11 Time-kill Kinetic Analysis of TR-700 Against Staphylococcus aureus CMO05 (Methicillin- and Linezolid-Resistant)

1.00E+11
1.00E+10
1.00E+09
e () 25K MG
R —0.5X MIC
g —— XM
e
it ——2% MIC
1.00E+07 —AXMIC
=X MIC
© b0 08 —— X MIC
—c—Growth Control
1.00E+05
1.00E+04

005 1 15 2 4 6 A 10 12 14 16 18 20 22 24
Time (r)

Source: Derived from PHA-08-0701-029 Tables 8-11. as described in TR701-019.0. on file with sponsor.
Abbreviations: CFU=colony forming units; hr=hour: MIC=minimum inhibitory concentration; TR-700=protein
synthesis inhibitor, binds to the bacterial 505 ribosomal subunit; biologically active moiety of TR-701; TZD=TR-700
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Figure 12 Time-kill Kinetic Analysis of TR-700 Against Staphylococcus aureus NRS271 (Methicillin- and Linezolid-Resistant)
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Source: Derived from PHA-08-0701-029 Tables 12-15, as described in TR701-019.0, on file with sponsor.
Abbreviations: CFU=colony forming units; hr=hour; MIC=minimum inhibitory concentration;
TR-700=protein synthesis inhibitor. binds to the bacterial 505 ribosomal subunit; biologically active moiety
of TR-701: TZD=TR-700

Summary and Conclusions

A common method for the estimation of the potential activity of an antibiotic is to compare the MICs of the
bacteria with the achievable antibiotic concentration. Factors such as inoculum size, test medium,
pharmacologic response, post antibiotic effect and pharmacokinetic properties of the antibiotic can affect the
achievable antibiotic concentrations. Moreover, highly protein bound antibiotics may have minimal
bactericidal activity despite good MICs or MBCs. Therefore, the measurement of bacterial activity in the
presence of serum against becomes a useful predictor of antibacterial effect in vitro.

MBC analysis indicated that both TR-700 and linezolid were bactericidal against a subset of S. aureus and the
majority of S. pneumoniae isolates examined. Bacteriostatic activity was observed against the majority of S.
aureus isolates, enterococci, and other streptococci including S. pyogenes and S. agalactiae. In contrast, by
time-kill kinetic analysis, little bactericidal activity was observed for either TR-700 or linezolid against
evaluated staphylococci, despite the proportion of isolates with MBC values indicating bactericidal activity.
Furthermore, against the two isolates of S. pneumoniae evaluated by time-kill kinetic analysis, a 23-logs kill
indicative of bactericidal activity was not achieved with either TR-700 or linezolid, despite MBC values <4
observed with 75.7% and 72.8% of evaluated strains for these agents, respectively. Time-kill kinetic analysis of
enterococci confirmed the bacteriostatic activity of both TR-700 and linezolid against these species suggested
by MBC analysis.

Intracellular Antibacterial Concentration Assessment

The intracellular accumulation of TR-700 within human macrophages (THP-1) and human endothelial cells and
the activity of intracellular TR-700 against phagocytized S. aureus, L. monocytogenes, and L. pneumophila were
investigated. The data showed that similar to linezolid, TR-700 could penetrate phagocytic cells, in this case,
human macrophages. However, TR-700 exhibited enhanced cellular accumulation that was both pH and
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temperature dependent (Figure 13). TR-700 exhibited an intracellular to extracellular ratio of 10 to 14 while a
ratio of 1 to 2 was observed for linezolid.

Figure 13: Intracellular Accumulation of TR-700 and Linezolid Within THP-1 Human Macrophages

Source: Lemaire 2009 (A: accumulation over time. B: accumulation after 0.5 hours at varied pH,
C: accumulation after 2 hours at varied temperature)

Abbreviations: Cc/Ce=apparent cellular to extracellular concentration ratio; LNZ=Linezolid:

THP-1=human macrophages

The Applicant conducted additional studies to show that intracellular TR-700 exhibited dose-dependent
activity against phagocytized S. aureus (Figure 14), including linezolid-resistant isolates (Figure 15).

Source: Lemaure 2009

Abbreviations: CFU=colony-forming unit; HUVEC=human umbilical vein endothelial cells:
LNZ=Lmezolid; THP-1=human macrophages

Note: the panel designated broth rep the activity observed with extracellular drug; strain S aurens

ATCC 25923 was evaluated m this expert tesults rep means + SD of 3 independent experiments
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Figure 15 Intracellular Activity of TR-700 and Linezolid Against Staphylococcus aureus Varying in Susceptibility to Linezolid

Source: Lematire 2009

Abbreviaty ATCC=American Type Culture Collection; CFU=colony-forming unit; NRS=Isolatc from
Network on Antimicrobial Resistance in S. aurens (NARSA)

Note: ATCC 25923. NRS 384. and SA 238 are linezolid-susceptible isolates of 5. aureus. CM05 and SA
238 L are linezolid-resistant isolates of S aureus, results reprasent means + SD of 3 independent
experiments

Moreover, dose-dependent activity was also demonstrated with TR-700 against intracellular pathogens L.
monocytogenes and L. pneumophila (Figure 16). This activity was approximately 1-logyo decrease over time at
concentrations approaching the extracellular MIC as determined by broth microdilution (Table 40). Such
activity reflects the bacteriostatic mode of action described for the compounds belonging to the oxazolidinone
class of antibacterial agents.

Figure 16: Dose-dependent Activity of TR-700 and Linezolid Against L. monocytogenes and L. pneumophila

Source: Lemaire 2009

Abbreviations: CFU=colony-forming unit

Note: Intracellular (THP-1) L. monocviogenes sirain EGC and L. pneumophila strain ATCC 33153 were
luated; results rep means + SD of 3 independent experiments

50

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Table 40: In vitro Activity of TR-700 and Linezolid Against Isolates Evaluated Intracellularly
COPYRIGHT MATERIAL

Source: Lemaire 2009

Abbreviations: ATCC=American Type Culture Collection; MIC=minimum inhibitory concentration;
NRS=Isolate from Network on Antimicrobial Resistance in S. aurens (NARSA)

*Strain from Trius Therapeutics (San Diego. CA).

*Strain from Peter Appelbaum (Kosowska-Shick 2006)

‘USA300 PFGE-type community-acquired MRSA

“Strain from P. Berche (Hopital Necker, Pasis, France).

Conclusions

The data submitted by the Applicant demonstrate that TR-700 accumulated within human THP-1 macrophages
and HUVEC cells and exhibited concentration-dependent bacteriostatic activity against the evaluated gram-
positive organisms, including S. aureus strains that were resistant to linezolid. The accumulation of TR-700, at
an intracellular to extracellular concentration ratio of 10 to 14, exceeded the 1 to 2 ratio for linezolid.

MECHANISMS OF RESISTANCE

Resistance to oxazolidinone may be mediated through mechanisms that include mutations in genes encoding
the 23S rRNA, the ribosomal proteins L3 and L4, and/or the acquisition of the ¢fr methyltransferase gene. In
the studies detailed below, TR-700 resistance was evaluated in vitro using both spontaneous mutation
frequency and serial passage methods with staphylococci, enterococci, and streptococci.

Spontaneous Mutation Frequency (S. aureus)

The frequency of spontaneous mutations that confer reduced susceptibility to TR-700 and linezolid was
evaluated in 6 strains of S. aureus including 3 MRSA isolates. Results from this study are summarized in Table
41 below. Among S. aureus, no TR-700- resistant mutants were observed when selection was performed at 2X
the MIC value, resulting in mutation frequencies <10, In contrast, when selection was performed using
linezolid at 2X the MIC value, mutants occurred at frequencies between 107 t0 10 in 5 of the 6 evaluated S.
aureus isolates. In a second study, the mutation frequency of TR-700 and linezolid for S. aureus ATCC 29213
(MSSA) and ATCC 33591 (MRSA) was determined at 2X the MIC value for 12 replicates. TR-700 mutants
occurred at a median frequency of 1.1x10™° for ATCC 29213 and 1.9x10™*° for ATCC 33591, and linezolid
mutants occurred at the median frequencies of 2.0x10™ and 3.0x10 for the same strains, respectively (Table
41). The genetic basis of the elevated TR-700 and linezolid MIC values consisted of mutations in either the 23S
rRNA genes or the rplC gene resulting in a mutant L3 protein. In a third study (PHA-13-0701-074), spontaneous
mutation frequencies of TR-700 were determined against S. aureus ATCC 29213 and a USA300 PFGE-type
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MRSA strain. No mutants were observed with TR-700 at 4X, 8X, and 16X the MIC resulting in mutation
frequencies of <4.5x10'° (Table 41). Taken together, data from these studies illustrate the low potential for
spontaneous resistance to develop among S. aureus to TR-700, and further show that the frequency of
spontaneous TR-700 resistance is lower than that observed with linezolid.

Table 41: Spontaneous Mutation Frequency of TR-700 and Linezolid in Staphylococcus aureus (MSSA/MRSA)

Mutation Freguency

Isolate Antibiotic| Inoculum Source

Selection (CFU)
TR-700 Linezaolid

IXMIC | ~1x10" | 1.1x10"% | 2.0x10 Locke 2009

4X MIC 2x10° <4 5x107% ND

Staphyvlococcus aureus
ATCC 29213 (MSSA) X MIC

5
2%10° -4 5%10"™® ND PHA-13-0701-074
7

)
Y
- Table 2
16XMIC | 22x10° | <4.5x1070P ND
S. aureus DR3 (MSSA) 6.0x10" <1.7x107" | 33x107%
8. aureus DRS (MSSA) X MIC 42x10" <2 4107 5 7%107 PHA-07-0701-049
= ’ Table 1
%S’Sc(’&jmsm 27x10" | <3.7x10" | 8.2x107
i;c‘f:‘_f’;;ﬁgl MRsay | 2XMIC | - 1x10'° 19x107% | 30x10°° Locke 2009
S. aureus DR1 (MRSA) 3.0x10" | 33«10 | 3.7x10M
S. aureus DR3 (MRSA) | 2XMIC | 40x10"° | <25x10% | <2 5x10" PHA’IO;')‘EOII’O”
S. aureus DR5 (MRSA) 3.0x10" | =33x10" | 23x10%
4XMIC | 22x10° <4 5x10"% ND
5. aureus ) _— ) 106 PHA-13-0701-074
USA300-0114 (MRsA) | EMIC | 224107 | “45x10 D Table 2
16XMIC | 22x10° | <4.5x107" ND

Abbreviations: CFU=colony-forming units; MIC=minimum inhibitory concentration; ND=not determmed;
MSSA=methicillin-susceptible S, qurens; MRSA=methicillin-resistant S. aureus

“Results shown represent the median frequency observed for 12 replicates

No growth: mutation frequency calculated as <1/inoculum.

Spontaneous Mutation Frequency (Enterococci)

In another study, the development of spontaneous resistance was evaluated in 5 E. faecalis and 5 E. faecium
strains, including vancomycin-resistant isolates. Among the evaluated enterococci, no TR-700-resistant
mutants were observed at 2X the MIC value resulting in mutation frequencies <10, In contrast, at 2X the
MIC, linezolid mutants occurred at frequencies between 10 to 10 for 3 of the 5 evaluated E. faecium isolates
and 10° for 4 of the 5 evaluated E. faecalis isolates. Since the genetic basis of these mutants was not
determined, and an increase in MIC was not confirmed by broth microdilution, it is difficult to draw
conclusions about mutations arising under these conditions. In a second study, no resistance was observed for
TR-700 at 4X, 8X, and 16X the MIC against E. faecalis ATCC 29212 resulting in a mutation frequency of <9.1x10°
19 (mutation frequency calculated as <1/inoculum). In a third study (PHA-13-0701-076), spontaneous mutation
frequencies in the presence of TR-700 were determined for E. faecalis ATCC 29212 (vancomycin-susceptible)
and E. faecalis ATCC 700802 (V583; vancomycin-resistant). No spontaneous mutants were observed with
either TR-700 or linezolid at 4X, 8X, and 16X the MIC resulting in mutation frequencies of <10™. Similar to S.
aureus, enterococci exhibited a low potential for spontaneous resistance in the presence of TR-700 (Table 42).
In the single study where the spontaneous mutation frequency was evaluated at 2X the MIC, mutants were
readily observed with linezolid for several enterococcal isolates at a frequency of 10 but were not observed
with TR-700 (<10™"9).
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Table 42: Spontaneous Mutation Frequency of TR-700 and Linezolid in Enterococci (VSE/VRE)

Mutation Frequency
Isclate Antibiotic |Inoculum Source
Selection | (CFU) h

TR-700 Linezolid

aXMIC | 1.1x10° | =9.1x107% ND
SXMIC | L110° | 91-10°% D PHA-13-0701-074
Table 2
Enterococcus faecalis 16X MIC | 1.1x10° <9 11071 ND
ATCC 29212 (VSE) 4X MIC | 1.8%10% | =57x107" | <5.7x10"
SXMIC | 18-100 | =5.72107 | =3.7x1077| PHA-13-0701-076
Table 2
16X MIC | 1.8x10" | =57x10™" | <5.7x10™"
E. faecalis DR1 (VSE) 84x10° | =12x10"° | 3.1x107
E. faecalis DR3 (VSE) | 2XMIC | 4.0x10° | <25x101° | 38x10° pm’gzl’fl’qu’mg
E. faecalis DRS (VSE) 1.7x10" | =5.9x10™" 1.2x10°

AXMIC | 17%10%° | <g1x10M! | <61x10!

E. faccalis SXMIC | 1710 6.1=101 612101 PHA-13-0701-076
ATCC 700802 (VRE) . o - Table 2

16X MIC | 1.7%10 <6.1x10" <6.1%107
E. faecalis DR3 (VRE) M 15101 | <6.7x10"" | <6.7210" | pya 07.0701-049
E. faecalis DRS (VRE) | 19x10° | =51x10"" | 5.0x10° Table 2
Enterococcus faecium 9 . 10 9
DRI (VSE) 5.0%10 2.0x10 9.8x10

% MIC - - 1 PHA-07-0701-049
E. faecium DR7 (VSE) - 1.0=10 <1.0x10" 2.4x10° Table 2
E. faecium DR9 (VSE) 1.0x10" | <1.0x10"° | <1.0x107
E. faecium DR16 12%101 | =g 3x10™" g 35107
(VRE) 2% MIC PHA-07-0701-049
E. faecium DR17 - 5 10 11 ® Table 2

2.0x10 =5.0%10 1.0x10

(VRE)

Abbreviations: CFU=colony-forming units; MIC=minimum inhibitery concentration; ND=not determmed:
‘VSE=vancomycin susceptible enterococci, VRE=vancomycin-resistant enterococci
*No srowth: mutation frequency calculated as <1/inoculum.

In another study, the tendency for resistance to develop spontaneously to TR-700 among Group A and Group
B streptococci was evaluated. In this study the spontaneous mutation frequency for TR-700 and linezolid at
4X, 8X, and 16X the MIC value was determined for 2 isolates of S. pyogenes and 2 isolates of S. agalactiae. No
TR-700 or linezolid mutants were observed at the evaluated concentrations resulting in mutation frequencies
of <10 for both agents against the tested isolates (Table 43). As with enterococci and staphylococci, there
was a low propensity for resistance to develop spontaneously to TR-700 among beta-hemolytic streptococci.

Table 43: Spontaneous Mutation Frequency of TR-700 and Linezolid in Beta-hemolytic Streptococci

Antibiotic | Inoculum Mutation Frequency
Isalate . . Source
Selection | (CFU) | TR-700 | Linezolid

4XMIC | 9.6x10° | <1.0x10™ | <1.0x10™°
ff{g’é"i‘;;’g pyogenes | g MIC | 9.6x10° | <1.0x107 | <1.0x107°
16XMIC | 9.6x10° | <1.0x10™ | <1.0x10™
4XMIC | 1.5%10" | <6.7=10" | <6.7x10"
SXMIC | 1.5x10" | <6.7x10" | <6.7x10™"
16X MIC | 1.5x10" | <6.7x10" | <6.7x10" | pya_13-0701-076
4XMIC | 32x10° | <3.1x10" | =3.1x107"° Table 2
SXMIC | 32x10° | =3.1x10" | =3.1x107"°
16X MIC | 3.2x10° | =3.1x10" | <3.1x107"
4xXMIC | 1.7x10" | =6.0x10" | =go0x10
SXMIC | 1.7x10" | =6.0=10" | <6.0x10"
16X MIC | 1.7x10" | =6.0x107" | =6.0x107"

Abbreviations: ATCC=American Type Culture Collection; CFU=colony-forming units; MIC=minimum
inhibitory concentration

5. pyogenes
MMX 3929

Streptococcus agalactiae
ATCC 13813

5. agalactiae
MMX 4114
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Development of Resistance by Serial Passage

In the clinical setting, resistance develops during repeated exposure to an antibacterial over a course of
treatment. The capacity for resistance to develop to TR-700 among target organisms during repeated
exposure was evaluated in several studies using multiple methodologies, which are summarized by pathogen
below.

Serial Passage S. aureus

The development of resistance in a methicillin-resistant strain of S. aureus (MRSA DR1) was evaluated during
serial passage in the presence of either TR-700 or linezolid. In this study, mutants were initially selected based
on growth on agar plates containing either TR-700 or linezolid at 2X the MIC. The starting inoculum was 108
CFU/mL. These mutants were subsequently passaged on agar plates containing either TR-700 or linezolid at
higher concentrations (4X, 8X, 16X MIC, etc.). When growth was observed during the subsequent passages,
the result was reported alphanumerically using a D or L to denote selection with TR-700 or linezolid,
respectively, and the corresponding multiple of the MIC used during selection. For example, D4 indicates
growth after selection with TR-700 at 4X the MIC. The results, including confirmatory MIC by agar dilution of
the selected mutants and determination of point mutations in 23S rRNA, are summarized in Table 44. Taken
together, the results show that TR-700-resistant mutants were selected during serial passage, and that these
mutants were cross-resistant to linezolid. Additionally, the 4-fold potency advantage of TR-700 versus linezolid
was maintained against these strains. The data also show that TR-700 demonstrated an 8-fold activity
advantage versus mutants selected on linezolid. Mutants selected during passage with linezolid had a different
23S rRNA point mutation (G2576T) than mutants selected with TR-700 (T2500A). The copy number of the 23S
rRNA mutations or presence of additional mutations among ribosomal proteins L3 and L4 were not evaluated
in this study.

Table 44: MIC and Point Mutation Results for Laboratory Generated Oxazolidinone-Resistant Mutants of Staphylococcus aureus

Strain Treated MIC (ug/ml) Point muts_ttion
passage Linezolid TR-700 235 TIRNA
Control® 2 0.5 -
D1-D1 4 1 T2500A
D1-D1-D4 16 4 T2500A
Staphylococcus D1-D1-D§ 32 8 T2500A
aureus DR1 D1-D1-D4-L32 64 16 T2500A
L4-L8 16 2 G2576T
L4-L8-L16 16 2 G2576T
L4-L8-L16 16 2 G2576T

Source: PHA-07-0701-051 Table 2

Abbreviations: DA-7157=TR-700; MIC=minimum inhibitory concentration

Notes: For each treated passage, D refers to DA-7157 and L refers to Linezolid. The number following
D or L mdicates the pg/ml concentration that showed growth during a three-day passage.

‘Control cultured without antibiotics.

In another experiment, the Applicant evaluated resistance development during serial passage of S. aureus
ATCC 29213 (MSSA) and ATCC 33591 (MRSA) using antibiotic gradient agar plates containing a range of
concentrations of either TR-700 or linezolid. After each passage, colonies from the leading edge of growth (the
highest concentration of drug with visible growth) were cultured in liquid media and used to initiate the
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subsequent passage. Isolated colonies from each passage were evaluated by PCR for mutations in target genes
(23S rRNA and ribosomal protein genes rplC, rpID, and rplV) and underwent susceptibility testing to determine
the MIC value. The results are summarized in Figure 17.

With strain ATCC 29213 (MSSA), no changes in TR-700 MIC value were apparent during 30 passages, while
with linezolid the MIC value increased 64-fold from 2 to 128 mcg/mL. These linezolid-resistant isolates
harbored mutations in the gene encoding ribosomal protein L3 and/or a G2447T mutation in multiple copies
of 23S rRNA. For strain ATCC 33591 (MRSA), 30 passages resulted in an 8-fold increase in the TR-700 MIC value
from 0.25 to 2 mcg/mL, with an accumulation of a double mutation (T2571C/G2576T) in multiple copies of 23S
rRNA. In contrast, the linezolid MIC value increased 32-fold for the MRSA strain from 1 to 32 mcg/ml during
passage, with mutations in the gene encoding ribosomal protein L4 and the accumulation of a G2576T
mutation in multiple copies of 23S rRNA.

Figure 17 Activity of TR-700 and Linezolid Against Staphylococcus aureus During Serial Passage and Mutational Analysis

TR-TUO Lzp G2447T
caaar |;‘;‘:EL
(3/5) BIENR
Glyls2asp ()
100 100 3 G2447T  G2447T 3
— = (2/s) (3/5)
E E G2a477 GZ576T
Ei E (2/8) (a5
2 10 Tsre = 104 Ghissag /6 | )
o (9] (L3)
s it 5(2;2?1 s pafiressesessece “f;‘_ﬁ" e—
TSI/ G576t G2aTeT G257eT e} Lzp'
Gs76T 12/6) 1 yusacin (15l (2/6) breakpoint
1 iLfe} E iLa)
P No mutations
0.1 +—r—r—rrrr—rrrrrrrrrereer 0.1 +———rr—rrrrrrrrrreree
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Passage # Passage #
—& ATCC 29213 (MSSA)
@ ATCC 33581 (MRSA)

Source: Locke 2009 Figure 2

Abbreviations: LZD=lnezolid; L3=ribosomal protein L3 encoded by rp/C; L4=ribosomal protein L4
encoded by rplD; MSS A=methicillin-susceptible S. aurens; MRS A=methicillin-resistant §. aureus;
LZD™=linezolid resistant; ATCC=American Type Culture Collection

Note: 235 tRNA mutations designated by change m the gene base and position number (E. coli
numbermg) (eg, G2576T) and number of copies impacted 1s shown below as a ratio (1e, 1/6=mutation
present m 1 of 6 235 tRNA alleles).

In another experiment, several strains of MSSA and MRSA were passaged in the presence of TR-700. Linezolid
was included as a comparator for a subset of these strains. Broth microdilution MIC panels were inoculated
per CLSI guidelines at 10° CFU/mL. The MIC value was recorded, and a fresh MIC panel was inoculated with
cells from the well with the highest concentration of drug that permitted growth (ie, the highest sub-inhibitory
concentration). This process was repeated 14 times, resulting in 15 passages of the bacteria. To evaluate the
stability of the mutants, the cells were subsequently passaged 3 times in antibiotic-free medium followed by
evaluation of the MIC value. The resulting MIC values during serial passage are shown in Table 45 below. For
both TR-700 and linezolid, there was no observed increase in MIC value over 15 passages. However, the
relatively small inoculum used in this experiment does not confer the sensitivity required to detect resistance
at the rate of <10™°, typical for TR-700 in other studies.

o
(]
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Table 45: MIC Values of TR-700 and Linezolid During Serial Passage of Staphylococcus aureus

MIC (pg/mL)

Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day
5 7 8 9 10 11 12 13 14

Organism Drug Baseline Reversion

S aurens
ATCC 29213

TR-700 (] 05 ] 05| 05 05 1 0.5 05 | 05 05 ] 05|05 05 0.5 0.5 0.5

(MSSA) linezolid 2 2 2 2 2 4 2 2 2 2 4 1 2 8 4 2
S. aureus

025-6337A TR-700 | 025 [025|025|025|025]| 05 | 05 |025|025 025|005 |05 |025] 05 | 05 025
(MSSA)

s.

aurens TR-700 05 |os|os|os|os|os|os|os|o0s|0s|os|os| 05 |os]|os 05
USA300-0114

(CA-MRSA) 7077 | linezohd 2 2 2 2 2 2 2 2 2 2 2 4 2 2 2 2
S. aureus

USA400 TR-700 05 o5 | as|os|os|os|as|os 025|065 |o0s|o05]| 05 |o0s|os 025

(CA-MRSA) 7133

S. aureus
USA100 TR-700 05 05 05 0.5 05 05 0.5 05 0.5 05 05 0.5 05 05 05 05
(HA-MRSA) 7067
Source: PHA-13-0701-074 Table 1

Abbreviations: CA=community-acquired; HA=hospital-acquired; MIC=minimum inhibitory concentration; MSSA=methicillin-susceptible S. anreus;
MRS A=methicillmn-resistant 5. aureus

Serial Passage Enterococci

The investigation into the development of resistance in a vancomycin-susceptible (strain DR8) and
vancomycin-resistant (strain DR9) E. faecium was examined using serial passage in the presence of either TR-
700 or linezolid. Mutants were initially selected in this study based on growth on agar plates containing TR-
700 or linezolid at 2X the MIC value. The starting inoculum was 10% CFU/mL. These mutants were
subsequently passaged on agar plates containing TR-700 or linezolid at higher concentrations (4X, 8X, 16X
MIC, etc). Where growth was observed during passage, the result was reported alphanumerically using a D or
L to denote selection with TR-700 or linezolid, respectively, and the corresponding multiple of the MIC value
used during selection. For example, D4 indicates growth after selection with TR-700 at 4X the MIC value.

The results of the selected mutants, including confirmatory MIC by agar dilution, and corresponding point
mutation in 23S rRNA, are summarized in Table 46. The copy number of the 23S rRNA mutations was not
evaluated in this study. The results for serial passage of the vancomycin-susceptible DR8 strain show that TR-
700 mutants were selected which were cross-resistant to linezolid. MIC values increased up to 16-fold and up
to 64-fold, for TR-700 and linezolid, respectively. Mutants were also selected during passage of DR8 with
linezolid with MIC values increasing 4-fold; however, these mutants maintained low TR-700 MIC values (0.5-1
mcg/mL). For E. faecium (DR8), selection with TR-700 resulted in a T2504A 23S rRNA gene mutation, and
selection with linezolid resulted in a G2576T mutation. For the vancomycin-resistant strain of E. faecium (DR9),
selection with linezolid resulted in up to a 16-fold change in MIC for linezolid and up to 4-fold change in MIC
for TR-700. The G2576T mutation was detected in these mutants.
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Table 46: MIC and Point Mutation Results for Laboratory Generated Oxazolidinone-Resistant Mutants of Enterococcus faecium

Strain Treated passage MIC (ugml) Poilsltsn"mtsfiou
Linezolid TR-700 S rRNA
Control® 2 05 —
L2 4 0.5 G2576T
L2 4 1 G2576T
L2-14-L8 8 1 G2576T
E”};Z‘;jﬁ;f” L2-L4L8L16 8 0.5 G2576T
DRS L2-L4-L8-L16 8 1 G2576T
D1-D1-D2-D4 32 2 T2504A
D1-D1-D2-D4 64 8 T2504A
D1-D1-D2-D4-D16 128 8 T2504A
D1-D1-D2-D4-D16 128 8 T2504A
Control® 2 0.5 -
L2-14-L8 16 2 G2576T
) L2-L4-L8 16 2 G2576T
VR EI')’;:’;C”"” 21418116 16 2 G2576T
L214-L16-1L32 32 2 G2576T
L2-14-L16-132 32 2 G2576T
L2-14-L16-L32 32 2 G2576T

Source: PHA-07-0701-050 Table 2

Abbreviations: D=DA 7157: DA 7157=TR-700; L=Linezolid: MIC=minimum inhibitory concentration;
VR=Vancomycin resistant

Notes: For each treated passage, D refers to DA-7157 and L refers to linezolid. The number following
D or L mdicates the pg/ml concentration that showed growth duning a three-day passage.

*Control cultured without antibiotics.

In separate studies, a vancomycin-susceptible and resistant E. faecalis was passed in the presence of TR-700 or
linezolid. In these studies, broth microdilution MIC panels were inoculated per CLSI guidelines at 10° CFU/mL.
The MIC was recorded and a fresh MIC panel was inoculated at 10° CFU/mL with cells from the well with the
highest concentration of drug that permitted growth (sub-inhibitory concentration). This process was
repeated 14 times resulting in 15 passages of the bacteria. To evaluate the stability of resistance mutations
the cells were subsequently passaged 3 times in antibiotic-free medium and the MIC value was determined as
shown in Table 47.

Table 47: MIC Values of TR-700 and Linezolid During Serial Passage of Enterococcus faecalis

MIC (pg/mL)

Organism Dru Baseline Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day Reversion
& g vl 2 34| s 6| 7 8| 9 |0 || 12|13 14
Enterococcus | 1R-100 0.5 0510505 |05(05]05|05|05]|05]|05|05]|05]|05]05 0.5
faecalis

"C 29212
ATCC 29212 linezolid 2 2 2 2 2 2 2 2 2 2 2 2 4 2 4 2

E. faecalis

003-4732A TR-700 0.25 05 |05[05|05(05]05|05|05]|05]|05]|05]|05]|05]05 0.5
(VAN A)

Source: PHA-13-0701-074 Table 1
Abbreviations: MIC=mnimum inhibitory concentration; VAN A=vand vancomycin resistant genotype; ATCC=American Type Culture Collection

The changes in TR-700 and linezolid MIC values during passage in study PHA-12-0701-066 are shown in Figure
18. Over 15 passages, there was no observed increase in TR-700 or linezolid MIC values against the evaluated
E. faecalis in either of the studies. However, the relatively small inoculum used in this experiment does not
confer the sensitivity required to detect resistance at the rate of <10, typical for TR-700 in other studies.
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Figure 18: Activity of TR-700 and Linezolid Against Enterococcus faecalis During Serial Passage

A: Enferococcus faecalis ATCC 29212
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B: E. faecalis ATCC 700802 (V583: vancomyein-resistant)
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Source: PHA-12-0701-066 Figure 3AB
Abbreviations: MIC=minimum inhibitory concentration; TZD=TR-700; LZD=Linezolid; ATCC=American

Type Culture Collection
Serial Passage Beta-hemolytic Streptococci

In additional separate studies conducted by the Applicant (PHA-13-0701-074 and PHA-12-0701-066), Group A
and Group B streptococci were serially passaged in the presence of TR-700 or linezolid. As described above,
broth microdilution MIC panels were inoculated per CLSI guidelines at 10°> CFU/mL. The MIC was recorded,
and a fresh MIC panel was inoculated with cells from the well with the highest concentration of drug that
permitted growth (ie, highest sub-inhibitory concentrations tested). This process was repeated 14 times,
resulting in 15 passages of the bacteria. To evaluate the stability of any mutants in study PHA-13-0701-074,
after the final passage in antibiotic media, the cells were passaged 3 times in antibiotic-free medium and the
MIC was determined. The resulting MIC values from study PHA-13-0701-074 for the evaluated S. pyogenes are
shown in Table 48.
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Table 48: MIC Values of TR-700 During Serial Passage of Streptococcus pyogenes
MIC (pg/mL)
Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day

Organism Drug | Baseline 1 2 3 4 5 p 7 3 9 10 1 12 13 14 Reversion
S. pyogenes
30-2666X
armd TR-700 025 025|025 (025|025 (012|025|025|025|025|025|025|025)|025| 05 025
D-test pos

Source: PHA-13-0701-074 Table 1
Abbreviation: MIC=mmmum inhibitory concentration; 5. pyogenes=Streptococcus pyogenes
Note: ermA: ermd methylase gene positive; D-test positive for inducible clindamycin resistance

The change in TR-700 and linezolid MIC value during passage in study PHA-12-0701-066 against 2 strains of S.
pyogenes and 2 strains of S. agalactiae are shown in Figure 19 and Figure 20, respectively. Over 15 serial
passages, there were no observed increases in TR-700 or linezolid MIC values for the evaluated streptococcal
isolates in either of the studies. However, the relatively small inoculum used in this experiment does not
confer the sensitivity required to detect resistance at the rate of <10, typical for TR-700 in other studies.

Figure 19: Antibacterial Activity of TR-700 and Linezolid Against Streptococcus pyogenes During Serial Passage
A: Streptococcus pyogenes ATCC 49399
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Source: PHA-12-0701-066 Figure 1AB
Abbreviations: MIC=minimum inhibitory concentration; TZD=TR-700; LZD=Linezolid: ATCC=American
Type Culture Collection
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Figure 20: Antibacterial Activity of TR-700 and Linezolid Against Streptococcus agalactiae During Serial Passage

A: Streptococcus agalactiae ATCC 13813
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Source: PHA-12-0701-066 Figure 2A/B
Abbreviations: MIC=mimum inhibitory concentration; TZD=TR-700; LZD=Linezolid

Summary of Serial Passage Studies

In summary, it was noted that TR-700-resistant mutants emerged during serial passage in a subset of the
studies described above in S. aureus and E. faecium, but not in streptococci. Oxazolidinone mutants with
elevated MIC values were observed. It was noted that mutants were generated when S. aureus and E. faecium
were used as the testing strains where the starting inocula were 10% CFU/mL, and in a study using gradient
plate methodologies in which the starting inoculum was larger. All laboratory mutants and clinical strains with
an increase in MIC to TR-700 also showed an elevated MIC to linezolid. However, the data showed that not all
mutants and strains with an elevated linezolid MIC demonstrated an increase in the MIC of TR-700.
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Structure-Activity Relationships (SAR) and Resistance:

In these series of experiments (with the premise that oxazolidinones shares a common mechanism of action)
the Applicant hypothesized that structural differences may lead to unique antibacterial activities against wild-
type isolates and isolates possessing different classes of resistance mechanisms. A review of the structure-
activity relationships (SAR) among a structurally-diverse group of oxazolidinones demonstrates how unique
structural features of TR-700 may result in its increased activity relative to linezolid against linezolid-resistant
S. aureus. Five oxazolidinones were used to explore SAR trends (Figure 21). Compounds included linezolid, TR-
700 and three TR-700 analogs: bl

Figure 21: Oxazolidinone Structures Used to Explore SAR Trends

®) @

The 5 oxazolidinones (Figure 21) were tested against isogenic S. aureus strains to evaluate SAR trends for S.
aureus with ribosomal mutations (ie, 23S rRNA, or ribosomal proteins L3 or L4) (Table 49). Each of the
mutations resulted in 22-fold increase in MIC values for all compounds tested. Potency against all wild-type
and isogenic strains appear to correlate strongly i
From most to least potent, compounds were ranked as follow: compound 2, compounds 1/3/TR-700, linezolid.
Among the three ®® compounds (TR-700, compounds 1 and 3) all were equipotent against the
wild-type ATCC strains, and only minor potency differences were present between the ribosomal mutants. The

LI (compound 1) was 2-fold less potent than TR-700 against the NRS127 and G2447T and G2576T
mutants, while the B (compound 3), was 2-fold more potent against the G2447T
mutant than TR-700. Linezolid had the lowest potency against all strains tested and had fold increases in MIC
values greater than or equal to TR-700.
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Table 49: MIC Values for Staphylococcus aureus Ribosomal Mutants

COPYRIGHT MATERIAL

Source: Locke 2010

Abbreviations: ATCC=American Type Culture Collection; MIC=minimum mnhibrtory concentration; LZD=linezolid; NARSA=Network on Antimicrobsal
Resistance in S. aureus: VAN=vancomycmn

"ATCC 29213 and ATCC 33591 1sogeme mutant panels were generated through selection m the presence of LZD and/or TR-700. NRS127 15 a
LZD" clinteal isolate

*Mutations in 23S fRNA genes (as well as mutant allele copy number) or ribosomal proteins L3 or L4 are shown.

“MIC valuss (broth microdilution, CLSI) were performed against the oxazolidinone panel (Figure 37) and vancomycin (VAN).

Population analysis and Global spread for cfr+ S. aureus

It is noted that Cfr methyltransferase confers resistance to many 50S ribosomal subunit targeted antibacterial
compounds, via methylation of a specific region of the 23S rRNA petidyl transferase center. The Applicant
used a panel of ¢cfr+ S. aureus strains, including isogenic wild-type laboratory (RN4220 and 29213) and clinical
(CMO05 and 42262) strains, to investigate oxazolidinone SAR trends in the presence of the Cfr methytransferase
(Table 50). Contrary to activity versus the ribosomal mutants (and isogenic parent strains thereof), linezolid
and Compound 2, O® |ost potency (2- to 8-fold) in the presence of Cfr
methylation. Each of the three ©@ compounds however, retained potency in the presence of
Cfr methylation. Linezolid, which has an acetamide C-5 group and lacks a D-ring, had the greatest loss of
potency against the cfr+ strains. TR-700 maintained a 16- to 32-fold potency advantage over linezolid for all cfr
strains tested. Reports of environmental, veterinary, and clinical isolates of Staphylococcus, Streptococcus, and
Enterococcus species with the cfr gene are being reported with increasing frequency from multiple sites in
North America, South America, Europe, and Asia, as shown in Figure 22.

Figure 22: Global Spread of the cfr Gene
COPYRIGHT MATERIAL

Source: Publications listed 10 Appendnx 13

Note: Each dot represents a sirain of group of suains fom published work. The year(s) and city/country of
isolation are indicated adjacent to the dot. The source of isolation for clinical (brown). veterinary (dark
blue) and environmental (green) is shown.
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Table 50: MIC Values for cfr+ Staphylococcus aureus

COPYRIGHT MATERIAL

Source: Locke 2010
Abbreviations: ¢fi=chloramphenicol-florfenicol resistance gene; MIC=minimum inhibitory concentration;
LZD=lmezolid: CMPD=Compound: VAN=vancomycin
*MIC values (broth microdilution. CLSI) were performed against the oxazolidinone panel (Figure 37) and
vancomycin (VAN).

e pLXMI cfi~containing plasmid is 1sogenic to empty pLIS( vector.
“CMOSA 1s 1sogenic to the CMOS clinical ¢fi+ strain. but lacks ¢fr and one copy of ermB.
929213 + p42262 was generated through transformation of ATCC 29213 with the p42262 cf~containing plasmid
1solated from strain 42262.
42262 1s a clmical ¢f# 1solate from a 2008 hospital outbreak 10 Madnd. Spain.

Summary:

The SAR trends observed here appear largely conserved for isolates possessing mutations in 23S rRNA and
ribosomal proteins L3 and L4. It was noted that this general class of chromosomally-encoded mutations led to
some level of reduced susceptibility to all oxazolidinones and the increases in MIC values for linezolid are
greater than or equal to those observed for TR-700 in these strains. TR-700 demonstrated >4-fold more
effective than linezolid against wild-type and linezolid-resistant S. aureus with ribosomal mutations. It is
hypothesized that much of the antibacterial activity of TR-700 is due to the methyltetrazole D-ring and pyrid-
3-yl C-ring, structural features lacking in linezolid.

The SAR data for cfr+ strains also revealed a trend towards loss of activity for oxazolidinones possessing the C-
5 acetamide group. The Applicant stated that TR-700 analog @@ (compound 2) experienced
a 2- to 4-fold increase in MIC against cfr+ strains. Overall, these SAR data reveal that different structural
features of the oxazolidinones may contribute to the activity against linezolid-susceptible and linezolid-
resistant S. aureus. Activity against all wild-type and resistant strains is aided by the presence and optimization
of D-ring substituents. For TR-700, the presence of a highly optimized methyltetrazole D-ring and a
hydroxymethyl A-ring C-5 substituent appear to offer a configuration that maintains antibacterial activity
advantages over linezolid for isolates of S. aureus tested.

Susceptibility Test Methods and Detection of Resistant Organisms

The Applicant evaluated the activity of TR-700 by a variety of CLSI antibacterial susceptibility test methods
including broth microdilution, disk diffusion and agar dilution.

63

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Disk Content Studies

A study was conducted to determine the appropriate disk mass for use in disk diffusion testing of TR-700
against target pathogens (MCR-08-0701-016). Given the increased in vitro activity of TR-700 relative to
linezolid (tested with a disk mass of 30 mcg), The Applicant evaluated TR-700 disk masses of 2, 5, 10, and 20
mcg that were made in-house at a reference laboratory ®@ | this study, 338
Staphylococcus spp. (234 S. aureus, 104 coagulase-negative staphylococci), 202 Enterococcus spp. (99 E.
faecalis, 103 E. faecium), 133 S. pneumoniae, and 200 beta-hemolytic streptococci were tested for
susceptibility to TR-700 and linezolid using concurrent inocula by broth microdilution and disk diffusion test
methods in accordance with CLSI testing guidelines (CLSI M2 2006 and CLSI M7 2006). Disk diffusion zone
diameters for TR-700 versus staphylococci were read using reflected and transmitted light. Zone diameters for
all other genera were read using reflected light as specified by CLSI methodology. The disk diffusion data
presented below for testing TR-700 and staphylococci summarizes results obtained by reading with
transmitted light only. Using transmitted light during reading is specified by CLSI for testing in-class
comparator linezolid against staphylococci, and the quality control ranges developed for disk diffusion testing
of TR-700 against staphylococci are based on reading with transmitted light. Ultimately, the 20 mcg TR-700
disk mass was selected for the manufacture of commercially prepared disks to be used for all subsequent disk
diffusion testing of TR-700 during clinical development.

Summary of disk diffusion data in this section is limited to the 20 mcg mass; data on the other evaluated disk
masses is located in Study Report MCR-08-0701-016. The 20 mcg disk mass was selected because of the
observed correlation between broth MIC values and disk zones. Additionally, isolates with elevated TR-700
MIC values exhibited disk zones of <15 mm, which were easily distinguished from isolates with lower MIC
values where disk zones were typically >19 mm. Figure 23, Figure 24, Figure 25, Figure 26, and Figure 27
illustrate the correlation between broth microdilution MIC values and disk zone diameters for the TR-700 20
mcg disk overall and by pathogen.

Figure 23: Overall Broth MIC Value Versus Disk Zone Diameter Correlation for TR-700 (20 mcg) Against Evaluated Target
Pathogens (n = 873)

32
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Source: Derived from MCR-08-0701-016 Figures 25a, 31a, and 36a, as described in TR701-020.0, on file
with sponsor
Abbreviations: MIC=minimum inhibitory concentration
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Figure 24: Broth MIC Value Versus Disk Zone Diameter Correlation for TR-700 (20 mcg) Against Staphylococcus spp. (n = 338)
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Source: Derived from MCR-08-0701-016 Figure 25a. as described in TR701-020.0, on file with sponsor.
Abbreviations: MIC=minimum inhibitory concentration

Figure 25: Broth MIC Value Versus Disk Zone Diameter Correlation for TR-700 (20 mcg) Against Enterococcus spp. (n = 202)
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Source: Denved from MCR-08-0701-016, Figure 31a, as described m TR701-020.0, on file with sponsor.
Abbreviations: MIC=minimum inhibitorv concentration

Figure 26: Broth MIC Value Versus Disk Zone Diameter Correlation for TR-700 (20 mcg) Against Streptococcus pneumoniae (n =

133)
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Source: Derived from MCR-08-0701-016 Figure 37a. as described in TR701-020.0, on file with sponsor.
Abbreviations: MIC=minimum inhibitory concentration

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Figure 27: Broth MIC Value Versus Disk Zone Diameter Correlation for TR-700 (20 mcg) Against Beta-Hemolytic Streptococci (n =
200
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Source: Derved from MCR-08-0701-016. Figure 38a. as described in TR701-020.0. on file with sponsor.
Abbreviations: MIC=pummum mhibitory concentration

COMPARISON OF AGAR AND BROTH DILUTION METHODS:
Broth Microdilution MIC versus Agar Dilution MIC

The antibacterial breakpoint may be defined as the drug concentration that differentiates between dissimilar
populations of microorganisms, and isolates are subsequently classified as susceptible, intermediate or
resistant. It is also important to note that susceptibility breakpoints may differ by region. Methods using zone
diameters to classify bacteria as susceptible or resistant to antibiotics depend on clinically meaningful MICs, a
representative sample of bacteria, adequate and reproducible methods for determining MICs and zone
diameters and a method for the relation of zone diameters to MICs”.

The Applicant compared the broth microdilution MIC and agar dilution MIC values in two separate studies
(MCR-08-0701-016, MCR-12-0701-063). In study MCR-08-0701-016, this evaluation included testing inocula of
104 S. aureus, 105 enterococci, and 106 S. pneumoniae simultaneously by broth microdilution and agar
dilution in accordance with CLSI guidelines (CLSI M7 2006). Broth microdilution was conducted with frozen 96-
well MIC trays prepared at a reference laboratory ®® The same analysis was conducted in
study MCR-12-0701-063 with 98 beta-hemolytic streptococci (50 S. pyogenes, 40 S. agalactiae, and 8 Group
C/F/G streptococci).

Results for the comparison of TR-700 broth microdilution MIC values with agar dilution MIC values are shown
in Figure 27 and Table 49. As shown, 97.6% of TR-700 agar dilution MIC values were at or within 1 doubling-
dilution of broth microdilution MIC values; 59.8% were identical. By organism, the Applicant reported that
essential agreement was observed for TR-700 between agar and broth microdilution methods for 100% of S.
aureus, 99.0% of enterococci, 98.1% of S. pneumoniae, and 92.8% of beta-hemolytic streptococci evaluated in
this study. Of note, 44% of the evaluated S. pneumoniae and 70.4% of beta-hemolytic streptococci had agar
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dilution MIC values that were 2-fold higher than broth microdilution MIC values for TR-700.

DATE REVIEW COMPLETED: 02/24/2014

Figure 27: TR-700 Broth Microdilution vs. Agar Dilution MIC Values®
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Source: Derived from MCR-08-0701-016 Figure 44a; MCR-12-0701-063, as described n TR701-021.0,

on file with sponsor.

Abbreviations: AD=agar dilution; BMD=broth microdilution; MIC=minimum mhibitory concentration

*N=413; 8. aureus (n=104), enterococci (n=105), S. pneumoniae (n=106), and beta-hemolytic streptococci

(n=98).

Table 49: Comparison of TR- 700 Broth Microdilution and Agar Dilution MIC Values Overall and by Organism

Log; Difference of TR-700 AD MIC relative to BMD MIC
(number of isolates [%a])

Organism N >-3 -2 -1 0 1 2
Staphyiococcus aureus 104 9(8.7) 93 (89.4) 2(1.9)
Enterococei’® 105 1(1.0) | 16(152) | 76(724) | 12(11.4)
Streptococcus pneumoniae 106 1(0.9) 56 (52.8) 47(443) | 2(1.9)
Streptococeus spp. (beta-hemolytic)® 98 1(1.0) 22 (22.4) 69 (70.4) | 6(6.1)
OVERALL: 413 | 1(02) | 1(02) | 26(6.3) | 247(59.8) | 130(31.5) | 8(1.9)

Sounrce: Derived from MCR-08-0701-016; MCR-12-0701-063, as described in TR701-021.0, on file with sponsor.
Abbreviations: AD=agar dilution; BMD=broth microditntion; MIC=minimmm inhibitory concentration

Note: Dashes represent no value

*Tsolates include 33 Enterococcus faecalis and 52 Enterococcus fascium.

*Isolates include 50 Strepiococcus pyogenes

treplococcu,

agalactias, and 10 Group C/F/G streptococci

The results observed with TR-700 were similar to those of linezolid (Figure 50, Table 28) where 98.5% essential
agreement was observed against the same test isolates, and 74.0% of isolates had identical MIC values by agar
dilution and broth microdilution.
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Figure 28: Linezolid Broth Microdilution vs. Agar Dilution MIC Values
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Source: Derived from MCR-08-0701-016 Figure 45a; MCR-12-0701-063. as described in TR701-021.0,
on file with sponsor.

Abbreviations: AD=agar dilution; BMD=broth microdilution; MIC=mininmum inhibitory concentration

*N=412; 5. aureus (n=104), enterococci (n=104). 5. pneumoniae (1=106), and beta-hemolytic streptococci
n=98).

'EOue iJsolate of E. faecalis had an undefined linezolid MIC value by BMD (=8 pg/ml) and an AD MIC

value of 8 pg/ml; this isolate was removed from the linezolid analysis as the difference between AD and

BMD MIC values could not be interpreted.

Table 50: Comparison of Linezolid Broth Microdilution and Agar Dilution MIC Values Overall and by Organism

Log: Difference of Linezolid AD MIC relative to BMD MIC
(number of isolates [%0])
Organism N =3 -2 -1 0 1 2 =3
Staphylococcus aureus 104 - - 2(19) 101 (97.1) 1(1.0)
Enterococci® 104° - - 11(10.6) 92 (88.5) 1(1.0)
Sireptococcus preumoniae 106 - - 6(5.7) 35(80.2) 15(14.2)
Streptococcus spp. (beta-hemolytic)® o8 1(L.0y - - 27(27.6) 65 (66.3) 5(5.1)
OVERALL: 412 1(0.2) - 19 (4.6) 305 (74.0) 82(19.9) 5(12)

Source: MCR-08-0701-016; MCR--12-0701-063. as described in TR701-021.0. on file with spensor.

Abbreviations: AD=agar dilution; BMD=broth microdilution; MIC=minimmum inhibitory concentration

Note: Dashes represent no value

“Isolates mnclude 33 E. faecalis and 52 E. faecium.

*One isolate of E. faecalis had an undefined linezolid MIC value by BMD (-8 pg/ml) and an AD MIC value of 8 pg/ml; this isolate was removed from the
linezolid analysis as the difference between AD and BMD MIC could not be interpreted.

“Isolates include 30 Strepfococcus pyogenes, 40 Streptococcus agalactiae, and 10 Group C/F/G streptococci

Testing of TR-700 by Broth Microdilution Using Dry-form MIC Test Plates

The Applicant performed equivalency test between @@ dried plates to the CLSI broth microdilution
reference method (CLSI M7) using 200 isolates. Briefly, the susceptibility of gram-positive organisms to TR-700
using microtiter plates made with dried plate technology ®® \vas evaluated in
a study conducted 0@ ( ®® \MCR-08-0701-035). The 200 isolates evaluated
consisted of 70 staphylococci (40 S. aureus, 30 coagulase-negative staphylococci), 90 streptococci (30 S.
pneumoniae, 20 S. pyogenes, 20 S. agalactiae, 20 viridans group streptococci [VGS]), and 40 Enterococcus spp.
To establish the equivalency of testing TR-700 with dried plates relative to the reference method of using
frozen plates, concurrent inocula of the evaluated isolates were tested simultaneously on frozen broth
microtiter plates ®® 3nd on dried microtiter plates containing TR-700 and a
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variety of comparator drugs. The results from the equivalency study overall and by organism are shown in
Table 51. There was 100% agreement for the evaluated staphylococci and enterococci, such that TR-700 dried
plate MIC values were identical or within one doubling-dilution of TR-700 frozen plate MIC values.
Additionally, the Applicant sated that among streptococci, essential agreement for TR-700 during initial testing
varied from 93% for S. pneumoniae and 95% for VGS, to 100% for beta-hemolytic streptococci (S. pyogenes
and S. agalactiae). The data indicated a trend towards two-fold lower TR-700 MIC values on dried microtiter
plates relative to reference frozen broth microtiter plates. However, given the effectiveness of TR-700 against
streptococci, it was hypothesized that this trend is likely to have minimal to no impact on the susceptibility
testing of TR-700. The Applicant also tested twenty inocula each of S. aureus ATCC 29213, E. faecalis ATCC
29212, and S. pneumoniae ATCC 49619 on both dried and on frozen microtiter plates for their susceptibility to
TR-700. It was stated that all twenty inocula evaluated in this study had MIC values within the CLSI approved
guality control ranges on both dried microtiter plates and reference frozen microtiter plates.

Table 51: TR- 700 MIC Values - Dried Microtiter Plates vs Reference Frozen Broth Microtiter Plates Overall and by Organism

Log; Difference of TR-700 MIC on Dried Plates Relative to Frozen Plates
(number of isolates [%])
Organism N 23 -2 -1 0 1 2 =3
Staphylococer® 70 - - - 34(48.9) 36 (51.4)
Enterococei 40 - - 2(5.0) 31(77.5) 7(17.5)
Streptococer” 90 - - 82°(91.1) 8(8.9)
OVERALL: 200 - - 84 73 43

Source: MCR-08-0701-035, Table derived from Tables 1A through 1G, as described in TR701-021.0, on file with sponsor.

Abbreviations: MIC=minimum inhibitory concentration

Note: Dashes represent no value

°40 5. aureus. 30 coagulase-negative staphylococei

30 S. pneumoniae, 20 S. pyogenes, 20 5. agalactiae, 20 viridans group streptococci (VGS).

“Three isolates (2 S. pneumoniae, 1 VGS) initially had a Log; difference of -2. but on retesting in triplicate it was determined that all three had modal MIC
values with a Log, difference of -1.

Table 52 summarizes the overall essential agreement of TR-700 and the comparators evaluated in this study
on dried microtiter plates in comparison to the reference test method. These results validate the. ©®®dried
microtiter TR-700-containing plate for use in the susceptibility testing of TR-700 and comparators in
accordance with the manufacturer’s instructions.

Table 52: Percent Essential Agreement of TR-700 and Comparator MIC Values - Dried Microtiter Plates vs. Reference Frozen Broth
Microtiter Plates
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Drug %EA Befu%‘e %EA _—\ﬂe.r
Repeat Testing Repeat Testing
TR-700 983 100
Linezolid 100 100
Clindamycin 100 100
Vancomycin 99.6 100
Daptomyein 100 100
Levofloxacin 100 100
Penicillin 98.7 100
Tigecycline 98.6 100
Oxacillin 100 100

Source: MCR-08-0701-035, Summary
Abbreviations: EA=essential apreement; MIC=minimum inhibitory concentration

EFFECT OF TESTING DYNAMICS ON TR-700 ACTIVITY:
Effect of non-standard test conditions on the in vitro activity

In another study, the effect of non-standard test conditions on the in vitro activity of TR-700 was evaluated in
studies MCR-08-0701-016 and MCR-12-0701-062. In these studies, replicates of S. aureus ATCC 29213 and E.
faecalis ATCC 29212 (MCR-08-0701-016) and S. pneumoniae ATCC 49619 (MCR-12-0701-062) were tested
using broth microdilution in standard and non-standard test conditions in parallel to evaluate the impact of
variation in the standard testing conditions on TR-700 activity.

Conditions evaluated in this study included divalent cation concentration, media pH, inoculum size,
atmosphere of incubation, the presence of lysed horse blood, and the presence of the non-ionic surfactant
polysorbate-80. In a separate study (PHA-07-0701-043), the impact of testing by agar dilution in the presence
of human serum was evaluated for a selection of methicillin-resistant S. aureus (MRSA) and vancomycin-
resistant enterococci (VRE). There was no apparent impact on the activity of TR-700 against the evaluated
organisms in 6 out of 7 non-standard conditions tested. MIC values under non-standard conditions were
within one doubling-dilution of MIC values under standard conditions when tested by broth microdilution in
non-standard concentrations of either Ca2+ or Mg2+ (Table 53), at pH higher or lower than standard pH (Table
54), when incubated in 5% to 8% CO2 rather than ambient air (Table 55), or when tested in the presence of
lysed horse blood or polysorbate-80 (Table 56). The presence of human serum also had no impact on TR-700
activity when tested by agar dilution (Table 57).
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Table 53: Impact of Cation Concentration on the MIC Value (mcg/mL) of TR-700

Ca™ (ug/mL): 25 20 5 25 5 10 50 25
Mg (ng/mL): 12 10 s 5 10 10 15 15
Replicate MIC (pg/mL)
1 05 05 05 05 05 05 05 05
2 05 05 0.5 05 05 05 05 05
Staphylococcus aurens 3 025 025 025 025 025 025 025 025

ATCC 29213

4 025 025 025 025 025 025 025 025
5 025 025 025 025 025 025 025 025
1 05 05 05 05 05 05 05 05
fneca 2 05 05 0.5 05 05 05 05 05
Enterococcus faecalis
3 05 05 05 05 05 05 05 05
ATCC 29212
4 05 05 0.5 05 05 05 05 05
5 05 05 0.5 05 05 05 05 05
. ] 1 012 012 012 012 012 012 012 012
Streptococcus pnewmoniae 2 012 012 o012 012 012 012 012 012
ATCC 49619
3 012 012 012 012 012 012 012 012

Source: MCR-08-0701-016 Table 4; MCR-12-0701-062 Table 1
Abbreviations: ATCC=American Type Culture Collection; MIC=minimum inhibitory concentration
Note: Standard testing conditions (20-25 pg/mL Ca”™"; 10-12.5 pg/mL Mg”") shaded in gray.

Table 54: Impact of Media pH on the MIC Value (mcg/mL) of TR-700

pH

6.0 6.5 7.0 12 73 74 7.6 8.0

Organism Replicate MIC (pg/mL)
1 05 05 05 05 05 05 05 05
srapin 2 05 05 05 05 05 05 05 05
""PKT"C‘(‘?‘;‘; 1"3””’“’ 3 025 025 025 025 025 025 025 025
4 025 025 025 025 025 025 025 025
5 025 025 025 025 025 025 0.25 025
1 05 05 05 05 05 05 05 05
s , 2 05 05 05 05 05 05 05 05
”'i’\"_lfgf:"fgg‘;‘;m = 3 025 05 05 05 05 05 05 05
4 05 05 05 05 05 05 05 05
5 05 05 05 05 05 05 05 05
Streptococcus pnenmoniae ! 0-06 0.06 0.06 - ) 0.12 B 0.12
Srep s fsﬁm 2 0.06 006 0.12 - . 0.12 B 0.12
3 0.06 0.06 0.12 - - 012 - 012

Source: MCR-08-0701-016 Table 5: MCR-12-0701-062 Table 2
Abbreviations: ATCC=American Type Culture Collection; MIC=minimum inhibitory concentration
Note: Standard testing conditions (pH 7.2 - 7.4) shaded in gray

Table 55: Impact of Incubation Atmosphere on the MIC Value (mcg/mL) of TR-700

Incubation Atmosphere
Organism Replicate Ambient air 5-8% CO:
1 05 05
ol 2 05 05
St i L

raphylococcus aureus 3 05 05

ATCC 29213
4 05 05
5 05 05
1 05 05
2 05 05

Enterococclis faecalis

3 05 05

ATCC 29212
4 05 05
5 0.5 0.5
5 X 1 0.06 012
treptococcus pneumoniae 5
ATCC 49619 2 0.12 012
3 0.12 012

Source: MCR-08-0701-016 Table 7: MCR-12-0701-062 Table 4
Abbreviations: ATCC=American Type Culture Collection; MIC=minimum inhibitory concentration
Note: Standard testing conditions (ambient air) shaded in gray.
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Table 56: Impact of Testing in the Presence of Lysed Horse Blood or Surfactant (Polysorbate-80) on the MIC Value (mcg/mL) of TR-
700

CAMHB supplement (MIC Values ng/mL)
Organism Replicate None 3-5% LHB 0.2% Polysorbate-80
1 0.5 0.5 0.5
2 0.5 0.5 0.5
Staphylococcus aureus
X 3 .5 .5 5
ATCC 20213 0 05 0
4 0.5 0.25 0.5
5 0.5 0.5 0.5
1 0.5 0.5 0.5
. 2 0.5 0.5 0.5
Enterococcus faecalis 3 0.5 05 1
ATCC 29212
4 0.5 0.5 0.5
5 0.5 0.5 0.5
s 1 0.12 0.12 0.12
treptococcus pneumoniae , 5 ) S
ATCC 49619 N 0.12 012 o1
3 0.12 0.12 0.12

Source: MCR-08-0701-016 Table 8 and Table 9: MCR-12-0701-062 Table 5

Abbreviations: ATCC=American Type Culture Collection; MIC=minimum inhibitory concentration; LHB=lysed horse blood; CAMHB=Cation-adjusted
Mueller Hinton Broth

Note: Standard testing conditions (CAMHB, no supplement) shaded in gray

Table 57: Impact of Human Serum on the Agar Dilution MIC Value (mcg/mL) of TR-700 and Linezolid Against MRSA and VRE

Organism Drug Media MIC range MICs MICyy
MHA 0.5 0.5 0.5
Staphylecoccus aureus TR-700 MHA w/ 20% plasma 1 1 1
(MRSA) B ~ z
N=18 Linezolid MFA -
MHA w/ 20% plasma 2-4 4 4
TR.700 MHA 025-05 0.5 0.5
Enterococcus spp MHA w/ 20% plasma 05 05 05
(N—n) o MHA 1-2 2 2
= Linezolid
MHA w/ 20% plasma 1-2 2 2

Source: PHA-07-0701-043 Table 1

Abbreviations: MRSA=methicillin-resistant 5. aureus; VRE=vancomycin-resistant enterococci; MIC=minimum inhibitory concentration; MICs=minimum
inhibitory concentration against 50% of the isolates; MICsg=minimum inhibitory concentration against 90% of the isolates; MHA=Mueller Hinton agar
*Mixture of E. faecalis and E. faecium

Effect of inoculum size on activity:

In the case of inoculum size (Table 58), MIC values were 4-fold lower at the lowest inoculum size evaluated
(103 CFU/mL) for S. aureus ATCC 29213. It was noted that there was a trend towards increasing TR-700 MIC
values with increasing inoculum size for all evaluated organisms. However, except for the 10° CFU/mL
inoculum size when testing S. aureus ATCC 29213, observed TR-700 MIC values were within one-doubling
dilution of those observed with the standard inoculum size (105 CFU/mL). These data illustrate that TR-700
activity as measured by broth microdilution is largely unaffected by changes that may occur during routine
susceptibility testing as a result of technical error (eg, incorrect media pH, incorrect inoculum size).

Table 58: Impact of Inoculum Size on the MIC Value (mcg/mL) of TR-700

Inoculum (CFU/mL)
10° 10* 10° 10° 107
Organism Replicate MIC (pg/mL)
1 0.12 0.25 05 1 1
Stapini 2 0.12 0.25 05 1 1
raphy .
aphylococcus aureus 3 012 025 05 1 5
ATCC 29213
4 0.12 025 05 1 1
5 0.12 0.25 0.5 1 1
1 025 025 05 1 1
2 025 0.25 05 05 1
Enterococcus faecalis R 025 025 05 05 1
ATCC 29212 - - -
4 025 0.25 05 05 1
5 025 0.25 0.5 05 1
1 0.06 0.06 0.06 0.06 0.12
Svarucarfz(s pneumoniae ) 0.06 0.06 0.06 012 o1
ATCC 49619
3 0.06 0.06 0.12 0.12 0.12
Source: MCR-08-0701-016 Table 6: MCR-12-0701-062 Table 3

Abbreviations: ATCC=American Type Culture Collection; MIC=minimum inhibitory concentration; CFU=colony forming units
Notes: Standard testing conditions (approx. 1.5 x 10° CFU/mL) shaded in gray.
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Summary:

As shown in this section, TR-700 susceptibility may be determined by disk diffusion testing using a 20 mcg disk
for target pathogens (staphylococci, enterococci, and streptococci). Additionally, TR-700 agar dilution MIC
values also correlate with broth microdilution MIC values, indicating that agar dilution may be an acceptable
method for determining the susceptibility of target pathogens to TR-700. There was minimal to no impact of
non-standard testing conditions (eg, incorrect inoculum size, improper media pH/cations) on the overall
activity of TR-700 against the evaluated ATCC quality control strains. The minimal impact on non-standard
testing conditions may reduce the possibility of inaccurate MIC values in clinical laboratories testing TR-700 in
the presence of common technical errors.

Development of Quality Control Parameters

The Applicant developed QC limits for aerobic microdilution and disk diffusion susceptibility tests of TR-700.
Studies conducted to establish quality control ranges for the in vitro susceptibility testing of TR-700 were
performed in accordance with guidelines established by the Clinical Laboratory Standards Institute (CLSI) as
described in document M23 (CLSI M23 2001).

The acceptable quality control range for the broth microdilution testing of TR-700 against relevant ATCC
quality control strains was determined in a multicenter study. The Applicant stated that testing was conducted
in 8 laboratories that adhered to Tier 2 quality control guidelines as described by CLSI (MCR-08-0701-013).

Participating laboratories (and principal investigators) were: ]

The Applicant stated that frozen broth microdilution trays containing TR-700 and linezolid (tested as the
control agent) were commercially prepared ®® 3nd distributed to the participating
laboratories for testing. Each test panel contained TR-700 in cation-adjusted Mueller- Hinton broth (CAMHB)
from 3 separate manufacturers ]

For the testing of S. pneumoniae, broth was supplemented with
3% lysed horse blood (LHB) per CLSI guidelines (CLSI M7-A6 2003). Each laboratory tested 10 independent
inocula of each of the 3 relevant media lots, resulting in 30 independent MIC results for TR-700 per laboratory.
In all, 240 TR-700 MIC results were reported for each QC strain. Standard QC reference strains for broth
microdilution MIC testing of Staphylococcus spp. (S. aureus ATCC 29213), Enterococcus spp. (E. faecalis ATCC
29212), and Streptococcus spp. (S. pneumoniae ATCC 49619) were evaluated (Table 59).
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Table 59: TR-700 Acceptable MIC Quality Control Ranges

TR-700 Acceptable Quality Control Ranges

QC Strain (MIC, pg/mL)
Staphylococcus aureus ATCC 29213 025-1
Enterococcus faecalis ATCC 29212 025-1
Streptococcus pneumoniae ATCC 49619 0.12-0.5

Source: CLSIM100-S22 2012, MCR-08-0701-013
Abbreviations: ATCC=American Type Culture Collection; CLSI=Clinical and Laboratory Standards
Institute; MIC=minmmum mhibitory concentration; QC=quality control

QC ranges were determined from the data based on CLSI guidelines and were confirmed by supplemental
analysis of data using the Rangefinder Method of Turnidge and Bordash (Turnidge 2007). The raw data for TR-
700 are shown by strain in Table 60, Table 61, and Table 62 and in Figure 47, Figure 48, and Figure 49 and are

described in MCR-08-0701-013.

Table 60: Staphylococcus aureus ATCC 29213 TR-700 MIC Results

MIC Lot Lot Lot Lab Lab Lab Lab Lab Lab Lab Lab Overall
(ng/mL) 1 2 3 1 2 3 4 5 6 7 8
0.0 - - - - - -
0.12 - - - - - - - - - -
025 25 16 11 7 - - 1 3 30 11 52
05 45 51 3 23 29 6 29 26 - 19 17 149
1 10 13 14 - 1 2 - 1 - - 13 37
2 2 2 2
4 - - - - -
8 - - - -
N 80 80 80 30 30 30 30 30 30 30 30 240
GEOMEAN | 0439 | 0487 | 0531 | 0425 | 0512 | 0912 | 0489 | 0477 | 0250 | 0388 | 0.675 | 0484
MODE os | os [ os | os | os 1 05 | os | 025 [ os | os 05
MIN ®) @)
MAX
RANGE | 3 | 3 4 2 2 [ 3 | 2 | 3 | 1 | 2 | 2 4|

Source: MCR-08-0701-013

Abbrevianons: ATCC=Amencan Type Culture Collection; CLSI=Climcal and Laboratory Standards Instiute; MIC=mummum mhibitory concentration,

QC=quality control: N=number

Note: Shaded cells indicate MIC values within CLSI approved QC range.
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Figure 29: Staphylococcus aureus ATCC 29213 TR-700 MIC Results
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120 Dlot2
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80
60 -
40 -
20 j i
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006 012 025 05 1
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Frequency (n)

Source: MCR-08-0701-013

Abbreviations: ATCC=American Type Culmure Collection: CLSI=Clinical and Laboratory Standards
Institute: MIC=minimum inhibitory concentration: N=number

Note: Dashed lines indicate CLSI approved quality control range

Table 61: Enterococcus faecalis ATCC 29212 TR-700 MIC Results

MIC Lot Lot Lot Lab Lab Lab Lab Lab Lab Lab Lab Overall
(ng/mL) 1 2 3 1 2 3 4 5 6 7 s
006
012 - - - - - - -
025 23 23 8 6 23 - - 10 4 11 - 54
0.5 57 57 65 22 7! 27 29 20 26 19 29 179
1 7 2 3 1 1 7
2 R
4
8 - - - - - - -
N 80 80 30 30 30 30 30 30 30 30 30 240
GEOMEAN 0.410 0410 0.496 0456 0.294 0.536 0512 0.397 0.456 0.388 0.512 0.437
MODE 0.5 0.5 0.5 0.5 0.25 05 0.5 0.5 0.5 0.5 0.5
®) @
RANGE | 2 | 2 | 3 | 3 | 2 | 2 | 2 | 2 | 2 | 2 | 2 | 3 |

Source: MCR-08-0701-013

Abbreviations: ATCC=Amencan Type Culmre Collectson: CLSI=Clinical and Laboratory Standards Instrtute; MIC=mnsmum 1nhibstory concentration,
QC=quality control: N=number

Note: Shaded cells indicate MIC values within CLSI approved QC range.
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Figure 30: Enterococcus faecalis ATCC 29212 TR-700 MIC Results
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Source: MCR-08-0701-013

Abbreviations: ATCC=American Type Culture Collection: CLSI=Clinical and Laboratory Standards
Institute; MIC=mini inhibitory ion; N=number

Note: Dashed lines indicate CLST approved quality control range

Table 62: Streptococcus pneumoniae ATCC 49619 TR-700 MIC Results

MIiC Lot | Lot | Lot [ Tab | Tab [ Lab | Lab [ Lab [ Tab [ Lab [ Lab [
(ng/mL) 1 2 3 1 2 3 4 5 6 7 8
0.015 - - - -
0.03 - - -
0.06 1 - 1 - 1
0.12 4 3 7 3 7 1 3 14
025 67 65 9 30 ) 25 2 [ 22 30 2 | 27 201
0.5 2 12 3 21 2 1 23
1
2
N 80 30 50 30 30 30 30 30 30 30 30 240
GEOMEAN 0261 0.270 0236 0250 0.406 0243 0256 0201 0250 0244 0232 0.255
MODE 025 | 025 | 025 | 025 05 025 | 025 | 025 | 025 | 025 | 025 025
o @
RaNnGE | 3 [ 3 [ 4 [ v [ 2 [ 3 [ 2 [ s [ 1 [ 271271 s |

Sousce: MCR-08-0701-013

Abbreviations: ATCC=American Type Culture Collection; CLSI=Clinical and Laboratory Standasds Institute; MIC:
QC=quality control. N=number

Note: Shaded cells mdicate MIC values within CLSI approved QC range.
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Figure 31: Streptococcus pneumoniae ATCC 49619 TR-700 MIC Results

250
200 mlot1
E i olot2
S mlot3
g 150 - °
1]
=
g 100
[T
50 -
0 : LER : =
0.015 003 006 012 025 05 1 2
MIC (ug/mL)

Source: MCR-08-0701-013

Abbreviations: ATCC=American Type Culture Collection; CLSI=Clinical and Laboratory Standards
Institute; MIC=minimum mhibitory concentration . N=number

Note: Dashed lines indicate CLSI approved quality control range.

The Applicant indicated that all ranges reported below were approved by the Subcommittee for Antibacterial
Susceptibility Testing of CLSI. Overall, based on the data presented, there was no apparent variation across
testing laboratories or media lots for TR-700 with any of the evaluated ATCC QC strains. Testing of the control
agent linezolid yielded MIC values 100% within approved linezolid CLSI ranges for all evaluated ATCC QC
strains. Against S. aureus ATCC 29213, TR-700 had MIC values of 0.25 to 2 mcg/ml and a clear mode of 0.5
mcg/mL. The approved QC range ®® for S. qureus ATCC 29213 captured 99.2% of TR-700 test
results. Against E. faecalis ATCC 29212, TR-700 had MIC values of 0.25 to 1 mcg/ml and a clear mode of 0.5
mcg/mL. The approved QC range ®® for E. faecalis ATCC 29212 captured 100% of TR-700 test
results. Against S. pneumoniae ATCC 49619, TR-700 had MIC values of 0.06 to 0.5 mcg/ml and a clear mode of
0.25 mcg/mL. The approved QC range ®® tor S. pneumoniae ATCC 49619 captured 99.6% of
TR-700 test results.

Disk Diffusion Testing of Staphylococcus aureus and Streptococcus pneumoniae

In another study, the acceptable QC range for the disk diffusion testing of TR-700 against relevant ATCC QC
strains was determined in a multicenter study consisting of nine laboratories that adhered to Tier 2 quality
control guidelines as described by CLSI (MCR-11-0701-017). Participating laboratories (and principal

. . b
investigators) were: ®) @)

Each lab tested disks containing 20 mcg of TR-700 from two separate manufacturers
®® across 3 lots of Mueller-Hinton Agar (MHA)
from 3 separate manufacturers N
For the testing of S. pneumoniae, MHA supplemented with 5% lysed sheep blood per CLSI
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guidelines was also acquired from the same 3 manufacturers. It was stated that each laboratory tested 10
independent inocula of each relevant ATCC QC strain on each lot of media for each disk lot, resulting in 60 disk
zone sizes for TR-700 per lab (10 for each of 2 disk lots across 3 lots of media). In all, 540 TR-700 disk zone
sizes were reported for each QC strain. Standard QC reference strains employed for the QC of disk diffusion
susceptibility testing of Staphylococcus spp. and Enterococcus spp. (S. aureus ATCC 25923), and Streptococcus
spp. (S. pneumoniae ATCC 49619) were evaluated. Quality Control ranges were determined using the Gavan
statistic (CLSI M23-A2 2001). The CLSI approved quality control ranges are shown in Table 63. The raw data for
TR-700 are shown by strain in Table 64 and Table 65 and in Figure 32 and Figure 33, and are described in MCR-
11-0701-017.

Table 63: TR-700 Acceptable Zone Diameter Quality Control Ranges

TR-700 Acceptable

QC Strain Quality Control Ranges
Zone diameter (mm)
Staphylococcus aurens ATCC 25923° 22-29
Streptocoecus pneumoniae ATCC 49619 24-30

Source: CLSIM100-522 2012

Abbreviations: ATCC=American Type Culture Collection; CLSI=Clinical and Laboratory Standards
Institute

*As per CLSI recommendations for linezolid, zone diameters read with transmitted light

Table 64: Staphylococcus aureus ATCC 25923 TR-700 Disk Diffusion Results

dif;‘:er Media | Media | Media I;_':i‘ II’_';‘ Lab | Lab | Lab | Lab | Lab | Lab | Lab | Lab | Lab | .
Lot1 | Lot2 | Lot3 1 2 3 4 5 6 7 8 9
(mm) A B
19 - - - - - _ - -
20 - - - - - - - -
21 - 1 1 - 2 - - - 2 2
22 6 1 7 7 7 S 5 - 2 = S 3 4 14
23 20 5 21 21 | 25 - 11 1 12 - 1 9 | 12 46
24 44 29 31 55 | 49 1 17 | 3 | 25 [ s 10 | 18 | 25 104
25 48 35 36 | 61 | s8 | 14 | 21 | 13 | 16 | 8 | 22 | o | 11 5 119
26 44 43 20 | 54 | & | 17 | 6 | 18 | 5 | 25 | 17 8 6 | 14 116
27 15 42 2 | 40 | 39 | 16 15 - 13 | o 9 17 79
28 3 23 24 | 28 | 22 | o 0 | - 9 1 3 18 50
29 - 1 9 4 6 3 - - - 1 6 10
30 - - - - - - - - -
31 - - - - - - -
N 180 | 180 | 180 | 270 | 270 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 540
MEDIAN | 25 26 25 | 25 | 25 | 26 | 24 | 26 | 24 | 26 | 25 | 245 | 24 | 27 25
MODE | 25 26 25 | 25 | 26 | 26 | 25 | 26 | 24 | 26 | 25 | 24 | 24 | 28 %5
MEAN | 2489 | 2586 | 2546 | 2543 | 2538 | 2645 | 24.20 | 2622 | 24.17 | 2622 | 2543 | 2490 | 2395 | 27.10 | 254
RANGE | 7 9 9 s 9 6 5 6 5 5 6 8 6 5 9

Source: MCR-11-0701-017
Abbreviations: ATCC=Amenican Type Culture Collection: CLSI=Clinical and Laboratory Standards Institute, N=number
Note: Shaded cells mdicate zone diameters within CLSI approved quality control range

Gavin statistic:
All Lab median= 2
Median of Ranges (MR) = 6
1/2 MR rounded up (R)= 3
2
2

5 mm

All Lab Median +/-R =
Rangefinder:
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Figure 32: Staphylococcus aureus ATCC 25923 TR-700 Disk Diffusion Results by (A) Media Lot and (B) Disk Lot
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Table 65: Streptococcus pneumoniae ATCC 49619 TR-700 Disk Diffusion Results

di:;’:ﬂ Media | Media | Media II)_';:‘ ];_‘3‘ Lab | Lab | Lab | Lab | Lab | Lab | Lab | Lab | Lab [
Lotl | Lot2 | Lot3 1 2 3 4 s 6 7 3 9
(mm) A B
21 - - - - - - - - - -
) - N - - - B - - B B
23 1 5 2 4 - 3 1 2 - - - 3
24 6 3 12 | 10 | 11 1 o 2 9 - - - - 21
25 9 1z 38 | 25 | 34 | 8 6 | 6 7| 5 5 - 2 - 59
26 26 28 20 | 46 | 48 | 17 | 12 | 7 w0 | 17 | 16 | 1 3 - 94
27 40 a1 59 | 65 | 75 | 20 | 16 | 14 | 7 12 | 20 | 12 | 21 | 18 140
28 65 55 16 | 74 | &2 | o 4 [ 1 | 1 | 14 | 16 | 20 | 17 | 34 136
29 24 28 7 34 | 25 [ 5 — 10 [ 3 B 3 B w0 | 7 50
30 9 12 3 | 10 | - - 8 1 4 - 8 2 1 24
31 - N - - - - - - - -
B - 1 - 1 - 1 - - - 1
33 - N - - - - - -
N 180 | 270 | 270 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 540
MEDIAN 26 | 27 | 27 | 27 | 26 [ o035 | 26 | 27 | 27 | 28 | 26 | 18 27
MODE 27 | 28 | 27 | 27 | 27 | 27 | 25 | 26 | 27 | 28 | 26 | 28 27
MEAN 2626 | 27.19 | 2693 | 26.72 | 25.68 | 27.52 | 26.02 | 27.25 | 26.93 | 28.05 | 26,03 | 2785 | 27.06
RANGE 8 s | 10| 6 6 | 10 | s [5 5 5 6 4 10
Source: MCR 11
Abbreviations: ATCC=American Type Culture Collection: CLSI=Clinical and Laboratory Standards Institute; MIC=minimum inhibitory concentration,
Nenumber

Note: Shaded cells indicate zone diameters within CLSI approved quality control range

‘Gavin statistic:
All Lab median =
Median of Ranges (MR)
1/2 MR rounded up (R
All Lab Median +-R = 24-30 mm
R H 24-31 mm
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Figure 33: Streptococcus pneumoniae ATCC 49619 TR-700 Disk Diffusion Results by (A) Media Lot and (B) Disk Lot
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Antibacterial Interaction Studies

Antibacterial combination and synergy are important for treating pathogens in mixed infection, to enhance
the killing of specific pathogens, and to prevent or delay the emergence of drug-resistant populations. The
Applicant evaluated synergy of TR-700 in combination with different antibiotics using the checkerboard
technique against a variety of bacterial isolates. The MIC and fractional inhibitory concentrations (FIC) and FIC
indices (FICI) was used to assess drug interaction for TR-700 in combination with other antibacterials. A
“synergistic interaction” is evidenced by inhibition of organism growth by combinations that are at
concentrations significantly below the MIC of either compound alone, resulting in a low FICI value (< 0.50). The
interpretation of “no interaction” results in growth inhibition at concentrations below the MICs of the
individual compounds, but the effect is not significantly different from the additive effects of the two
compounds, resulting in an FICI value of > 0.50 but < 4.0. (The interpretation “no interaction” has previously
been referred to as “additivity” or “indifference.”) An “antagonistic interaction” results when the
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concentrations of the compounds in combination that are required to inhibit organism growth are greater
than those for the compounds individually, resulting in an FIC value of > 4.0. While there is no officially
sanctioned set of FICI criteria, < 0.50 was used to define synergism in this study.

The interactions of TR-700 with other agents were addressed in 3 independent studies. The first study
evaluated the interaction of TR-700 with B-lactam antibiotics and colistin against methicillin-resistant S. aureus
(MRSA), E. coli and P. aeruginosa (CPH-12-0701-052A); the second study evaluated TR-700 with various agents
against methicillin-sensitive S. aureus (MSSA), MRSA, E. faecalis, S. pyogenes, S. pneumoniae, and E. coli (PHA-
08-0701-015); and the third study evaluated the interaction of select anti-fungal agents with TR-700 against S.
aureus, E. faecalis, S. pyogenes, and S. pneumoniae (PHA-08-0701-023). The MIC and FICI results for selected
antibiotic combinations are detailed in Table 66. Against the evaluated MRSA strain, the activity observed with
TR-700 was not altered when combined with ceftazidime, piperacillin, or colistin. Overall, FIC indices ranged
from 0.63 to 2.06, indicative of no interaction for the drugs and organisms tested. Against the MRSA strain, a
slight increase in activity was observed for TR-700 when combined with imipenem (FIC index of 0.63) though
this increase was not sufficient to indicate synergy (FIC index <0.5). Against wild-type strains of E. coli and P.
aeruginosa, TR-700 FIC indices were 2.06, showing no activity greater than that observed with imipenem,
ceftazidime, piperacillin, or colistin alone (no interaction indicated by FIC index ranging from >0.5 to 4).
Against a P. aeruginosa efflux deficient mutant (PA397), TR-700 had activity alone, but as with the other gram-
negative bacteria evaluated in this study, the activity of imipenem, ceftazidime, piperacillin, and colistin was
not affected when combined with TR-700; FIC indices ranged from 0.75 to 1.00.

Table 66: FIC Analysis of TR- 700 Combined with Imipenem, Ceftazidime , Piperacillin, and Colistin

imipenem ceftazidime piperacillin calistin
MIC MIC MIC MIC
MIC (pg/mL)
(ng/mL) | (ng/mL) FICI ceftazidime | Frcr | #eMD | prep | (@mD g
TR-700 imipenem piperacillin colistin
alone
alone alone alone alone
E. coli ATCC 25922 =32 0.25 1.06 0.5 1.91 4 1.00 0.5 0.70
P. aeruginosa PAO1 >32 1 1.06 2 112 4 2.06 2 0.97
P. aeruginosa PA397 16 1 1.00 1 1.00 2 0.75 1 1.00
MRSA ATCC 33591 0.25 64 0.63 >64 1.07 =64 1.07 =64 1.07

Source: CPH-12-0701-052A Table 2

Abbreviations: ATCC=American Type Culture Collection; E. coli=Escherichia coli; FICI=fractional mhibitory concentrations mdex; MIC=minimum
inhibitory concentration (pg/mL); MRSA=methicillin-resistant 5. aureus: P. aeruginosa=Pseudomonas aeruginosa;

Note: E. coli, MRSA, and PAO1 are wild-type. PAO397=PAO1 AmexdBoprM —nfxB AmexCD-oprt AmexJKL AmexXY OpmH AopmH362 AmexEF-oprN

In the second study (PHA-08-0701-015), the Applicant evaluated the activity of different antibacterial agents in
combination with TR-700 (Table 67, Table 68, Table 69, Table 70 and Table 71). Test organisms included
isolates for which TR-700 has activity (S. aureus, E. faecalis, S. pyogenes, and S. pneumoniae) and E. coli,
against which TR-700 is inactive. Against the evaluated MRSA isolate, neither the activity of TR-700 nor the
various other agents was affected when combined (FIC indices ranged between 0.52 and 1.37). It was noted
that the same result was also observed for these agents in combination with TR-700 against E. faecalis (FIC
indices ranging between 0.63 and 2.33), S. pyogenes (FIC indices ranging between 0.72 and 2.41), and S.
pneumoniae (FIC indices ranging between 0.72 and 3.83). Against E. coli, there was no apparent antagonism or
synergy for the gram-negative-active agents when combined with TR-700 (FIC indices between 0.84 and 2.14).
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Table 67: FIC Analysis of TR-700 Combined with Several Comparator Agents Against MRSA

8. aurens 2053 (MRSA)
Compound TR.700 MIC
Name MIC (ug/mL) FICI Interpretation
(ng/mL)
Aztreonam =128 0.5 0.85 No Interaction
Ceftriaxone >128 025 0.82 No Interaction
Ceftazidime =128 025 114 No Interaction
Inupenem 128 0.25 0.85 No Interaction
Rafampimn 0.004 1 137 No Interaction
SXT 64/1216 05 1.01 No Interaction
Minocycline 4 05 0.83 No Interaction
Clindamycin 0.25 0.25 0.92 No Interaction
Ciprofloxacin 128 0.25 0.52 No Interaction
Daptomycin 05 05 116 No Interaction
Vancomycin 1 05 1.00 No Interaction
Gentamicin =64 0.5 0.85 No Interaction

Source: PHA-08-0701-015 Table 2
Abbreviations: FICI=fractional inhibitory concentration mdex; MIC=minimum mhibitory concentration;
MRSA=methicillin-resistant 5. aureus: SXT=trimethoprim/sulfamethoxazole

Table 68: FIC Analysis of TR-700 Combined with Several Comparator Agents Against Enterococcus faecalis

E. faecalis 795 (VSE)
Compound TR-700 MIC . .
Name NIC (ng/mL) FICI Interpretation
(ng/mL)
Aztreonam >128 0.5 1.00 No Interaction
Ceftriaxone >128 0.5 0.78 No Interaction
Ceftazidime >128 0.25 1.28 No Interaction
Inupenem 1 0.25 2.00 No Interaction
Rifampin 0.25 0.25 233 No Interaction
SXT 0.015/0.28 0.5 1.51 No Interaction
Minocycline 8 0.5 0.68 No Interaction
Clindamycin 128 0.25 1.57 No Interaction
Ciprofloxacin 128 025 0.63 No Interaction
Daptomycin 1 0.5 0.70 No Interaction
Vancomycin 1 0.5 1.00 No Interaction
Gentamicin >64 0.5 128 No Interaction

Source: PHA-08-0701-015 Table 3
Abbreviations: FICI=fractional inhibitory concentration mdex; MIC=mnimum nhibitory concentration;
SXT=trimethoprim/sulfamethoxazole: VSE=vancomycin-susceptible enterococci

Table 69: FIC Analysis of TR-700 Combined with Several Comparator Agents Against Streptococcus pyogenes

S. pyogenes 717
Compound TR-700 MIC .
Name MIC (ng/mL) FICI Interpretation
(ng/mL)
Aztreonam 8 0.125 241 No Interaction
Cefiriaxone 0.002 0.125 1.68 No Interaction
Ceftazidime 0.015 0.125 1.12 No Interaction
Imipenem 0.015 0125 139 No Interaction
Rifampin 0.06 0.25 0.94 No Interaction
SXT 0.125/2.4 0.125 115 No Interaction
Minocycline 0.06 0.25 0.72 No Interaction
Clindamyem 0.03 0.125 1.32 No Interaction
Ciprofloxacin 0.5 0.25 1.23 No Interaction
Daptomycin 0.06 0.125 0.75 No Interaction
Vancomycim 0.25 0.125 1.16 No Interaction
Gentamicin 8 0.125 1.45 No Interaction

Source: PHA-08-0701-015 Table 4
Abbreviations: FICI=fractional inhibitory concentration index; MIC=minimum mhibitory concentration
SXT=tnimethoprim/sulfamethoxazole
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Table 70: FIC Analysis of TR-700 Combined with Several Comparator Agents Against Streptococcus pneumoniae

S. preumoniae 880
Compound
~ MIC TR-700 MIC FICI Interpretation
Name (ng/mL)
(ng/mL)
Azfreonam =128 0.125 2.28 No Interaction
Ceftriaxone 0.125 0.03 3.17 No Interaction
Ceftazidime 4 0.03 3.83 No Interaction
Imipenem 1 0.125 1.37 No Interaction
Rifampin 0.015 025 1.49 No Interaction
SXT 1/19 0.125 131 No Interaction
Minocycline 0.06 0.125 0.86 No Interaction
Clindamyein 128 0.125 0.79 No Interaction
Ciprofloxacin 16 0.06 0.72 No Interaction
Daptomycin 0.125 025 0.86 No Interaction
Vancomycin 025 0.25 0.77 No Interaction
Gentamicin 16 0.125 0.75 No Interaction

Source: PHA-08-0701-015 Table 5
Abbreviations: FICI=fractional inhibitory concentration index; MIC=minimum inhibitory concentration
SXT=trimethoprim/sulfamethoxazole

Table 71: FIC Analysis of TR-700 Combined with Several Comparator Agents Against Escherichia coli

E. coli ATCC 25922
Compound §
Name MIC lelg)’,?n?_?c FICI Interpretation
(pg/mL)
Aztreonam 0.03 =32 0.84 No Interaction
Ceftriaxone 0.06 =32 1.59 No Interaction
Ceftazidime 0.03 =32 1.06 No Interaction
Imipenem 0.5 =32 1.43 No Interaction
SXT 0.125/2.4 =32 143 No Interaction
Minocycline 0.25 =32 2.14 No Interaction
Ciprofloxacin 0.008 =32 1.78 No Interaction
Gentamicin 0.5 =32 1.99 No Interaction

Source: PHA-08-0701-015 Table &
Abbreviations: ATCC=American Type Culture Collection: FICI=fractional inhibitory concentration
mdex: MIC=mimimum mhibitory concentration; SXT=tnmethoprm/sulfamethoxazole

Another study was conducted to determine the impact of combining TR-700 with common antifungal agents
on gram-positive microbial susceptibility (PHA-08-0701-023). As shown in Table 72, there was no interaction
observed when testing TR-700 in combination with either amphotericin B, terbinafine HCI, or ketoconazole;
FIC indices ranged from 1.08 to 1.19 against the evaluated MRSA, E. faecalis, S. pyogenes, and S. pneumoniae
isolates.

Table 72: FIC Analysis of TR-700 Combined with Antifungal Agents Against Gram-positive Organisms

Compound TR_700 MIC
- FICI Interpretation
Name ‘ MIC (pg/mL) (ng/mL)
Sraplylococcus aureus 2053 (NMRSA)
Amphotericin B =64 1 108 No Interaction
Terbinafine HC1 =64 1 1.19 No Interaction
Ketoconazole >64 1 1.19 No Interaction
Enterococcus faecalis 0795 (VSE)
Amphotericin B >64 1 1.19 No Interaction
Terbinafine HC1 >64 1 1.19 No Interaction
Ketoconazole >64 1 1.19 No Interaction
Streptococcus pyogenes 0717
Amphotericin B =64 0.5 1.19 No Interaction
Terbinafine HC1 =64 0.5 1.19 No Interaction
Ketoconazole >64 0.5 1.19 No Interaction
Streptococcus pneumoniae 0880
Amphotericin B >64 0.5 1.19 No Interaction
Terbinafine HC1 =64 0.5 119 No Interaction
Ketoconazole >64 0.5 1.19 No Interaction

Source: PHA-08-0701-023. Tables 4-7
Abbreviations: FICT=fractional inhibitory concentration index; MIC=minimum inhibitory concentration:
MRS A=methicillin-resistant 5. aureus; VSE=vancomycin-susceptible enterococci

83

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Summary:

Studies evaluating the fractional inhibitory concentration indices of TR-700 in combination with a wide array
of agents showed no apparent antagonism or synergy in vitro between TR-700 and other agents against both
gram-positive and gram-negative pathogens. Furthermore, it was noted that combining TR-700 with common
antifungal agents also had no impact on the in vitro antibacterial activity of the compounds for the target
pathogens.

EFFECT OF MISCELLANEOUS FACTORS ON TR-700 ACTIVITY
Post Antibiotic effect (PAE)

The PAE describes the suppression of bacterial growth that occurs after short exposure to an antibiotic. The
PAE is a consequence of the initial exposure to high concentrations of antibiotics rather than to persistent sub-
inhibitory levels. The subinhibitory MIC effect (SME) is similar to the PAE except that the bacteria are exposed
to drug at subinhibitory concentrations. The postantibiotic subinhibitory effect (PA-SME) is similar to a PAE,
except that after exposure, the bacteria are further incubated in media containing subinhibitory
concentrations of the agent rather than in fresh drug-free media. These effects assess the effect of the agent
on bacterial growth during a typical dose interval, where drug concentrations may increase and then decrease
to sub-MIC values before subsequent doses.

PAE, SME, and PA-SME are commonly evaluated by the quantitation of viable bacteria after exposure to an
antibacterial agent and subsequent removal. In Study PHA-07-0701-061, the PAE, SME, and PA-SME of TR-700
and linezolid were evaluated against S. aureus, coagulase-negative staphylococci, E. faecalis, and E. faecium
(Table 73). Isolates included methicillin-resistant staphylococci and vancomycin-resistant enterococci.

Table 73: PAE, SME, and PASME for TR- 700 and Linezolid

PAE SME (hour) PA-SME (hour)
Strain Drug MIC . - - . - . -
(hour) | p2X MIC | 0.3XMIC | 04X MIC | 0.2XMIC | 0.3XMIC | 04X MIC
MRSA TR-700 | 05 025 1.95 3.30 4.40 2.00 3.95 465
98-11-R782 LZD 2 0.60 1.20 235 395 145 275 295
MRSA TR-700 | 05 0.63 3.70 695 925 386 847 1452
M126 LZD 2 130 0.70 425 6.60 4.00 8.70 2.65
MSSA TR-700 | 05 0.05 025 0.50 120 0.70 090 175
96-10-2532 LZD 2 0.10 0.20 030 055 030 1.05 0.55
MRCoNS TR-700 | 025 030 0.60 208 274 092 174 328
01-8-V8 LZD 1 0.56 0.50 280 222 046 178 226
MSCoNS TR-700 | 05 0.70 220 275 465 220 285 525
01-8-P183 LZD 2 1.00 1.40 1.45 3.05 095 280 3.10
VR- Enterococcus | TR-700 | 025 0.15 0.00 0.80 135 040 085 120
Jfaecium
00-5-U1211 LZD 1 0.65 0.25 045 120 0.15 0.55 1.40
VR-E. faecium TR-700 | 025 1.05 0.55 135 425 0.05 230 410
99-3-U95 LZD 1 1.05 1.00 1.90 220 130 2.80 320
Enterococcus faecalis | TR-700 | 05 0.57 0.47 1.09 3.69 1.10 1.68 326
00-4-U518 LZD 2 0.77 0.87 1.93 2.16 0.90 1.52 3.80

Source: PHA-07-0701-061 Table 1

Abbreviations: LZD=linezolid; MIC=minimum inhibitory concentration in pg/mL; MRS A=methicillin-resistant §. aurens ;: MR=methicillin-resistant;
MS=methicillin-susceptible; CoNS=coagulase-negative staphylococci: PAE=post antibiotic effect: PA-SME=postantibiotic subinhibitory effect;
SME=subinhibitory MIC effect: SA=S. aureus: VR=vancomycin-resistant

The PAE was evaluated by exposing log-phase inocula to TR-700 and linezolid at 4X the respective MIC value
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for 1 hour alongside an untreated growth control. After 1 hour, drug was removed by centrifugation, and the
bacteria were resuspended in drug-free media. It was stated that subsequent to removal of drug, viable
bacteria were quantitated at 0, 0.5, 1, 2, 3, 4, 5, 6, 7, and 8 hours. The PAE was defined as the time after
exposure and removal of the agent required to grow 1 log10 CFU/mL, minus the time required for the
unexposed growth control to grow 1 logl0 CFU/mL. Against the evaluated staphylococci, including methicillin-
resistant isolates, TR-700 had PAE values of 0.05 to 0.7 hours compared with 0.10 to 1.30 hours observed with
linezolid. Against the evaluated enterococci, including vancomycin-resistant isolates, TR-700 had PAE values of
0.15 to 1.05 hours compared with 0.65 to 1.05 hours observed with linezolid.

In another experiment, the SME was evaluated in the same fashion as PAE with the exception that log-phase
inocula were exposed to TR-700 and linezolid at 0.2X, 0.3X, and 0.4X the MIC value for 1 hour before transfer
to fresh drug-free media. Viable bacteria were quantitated beyond 8 hours in instances where it was apparent
that the delay in regrowth was prolonged. Regrowth of the bacteria was delayed for both TR-700 and linezolid
relative to PAE, as evidenced by increased SME values relative to PAE values (Table 88). SME values for both
TR-700 and linezolid increased with increasing subinhibitory concentrations. Against staphylococci, SME values
for TR-700 ranged from 0.25 to 3.70 hours after exposure to 0.2X the MIC value, 0.5 to 6.95 hours after
exposure to 0.3X the MIC value, and 1.20 to 9.25 hours after exposure to 0.4X the MIC value. SME values
against staphylococci for TR-700 at the evaluated concentrations were consistently longer than those
observed with linezolid against staphylococci. Against enterococci, SME values for TR-700 ranged from 0.00 to
0.55 hours after exposure to 0.2X the MIC value, 0.80 to 1.35 hours after exposure to 0.3X the MIC value, and
1.35 to 4.25 hours after exposure to 0.4X the MIC value. At 0.4X the MIC value, TR-700 SME values against
enterococci were greater than those observed with linezolid.

The PA-SME was evaluated as described above with initial exposure of log-phase bacterial cells to TR-700 and
linezolid at 4X the MIC value for 1 hour before transfer into media containing the respective drugs at 0.2X,
0.3X, and 0.4X the MIC. As with the evaluation of SME, viable bacteria were quantified beyond 8 hours in
instances where it was apparent that the delay in regrowth was prolonged. The observed PA-SME values for
TR-700 were slightly elevated relative to the corresponding SME values. Against staphylococci, PA-SME values
for TR-700 ranged from 0.70 to 3.86 hours for media containing 0.2X the MIC value, 0.90 to 8.47 hours for
media containing 0.3X the MIC value, and 1.75 to 14.52 hours for media containing 0.4X the MIC value. PA-
SME values for TR-700 were consistently longer than those observed with linezolid against staphylococci.
Against enterococci, PA-SME values for TR-700 ranged from 0.05 to 1.10 hours for media containing 0.2X the
MIC value, 0.85 to 2.30 hours for media containing 0.3X the MIC value, and 1.20 to 4.10 hours for media
containing 0.4X the MIC value. At 0.4X the MIC value, the PA-SME of TR-700 was longer than linezolid for 2 of
3 evaluated strains.

To summarize, the Applicant stated that the PAE of TR-700 at suprainhibitory concentrations was shorter than
that of linezolid when evaluated at 4X the MIC value against staphylococci and enterococci. Methicillin
resistance among staphylococci or vancomycin resistance among enterococci didn’t appear to have an impact
on the PAE, SME, or PA-SME of TR-700 or linezolid.
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Effect of Panton-Valentine Leukocidin Toxin on MIC

The expression of Panton-Valentine Leukocidin toxin (PVL) has been linked to community-acquired S. aureus,
the most prevalent pathogen of acute bacterial skin and skin structure infections (ABSSSIs). The impact of this
virulence factor on the activity of TR-700 and linezolid against S. aureus was evaluated in study PHA-08-0701-
010, the results of which are summarized in Table 74. The susceptibility of 50 clinical isolates, which varied in
the presence of genes responsible for the production of PVL, to TR-700 and linezolid, was evaluated by broth
microdilution. There was no apparent difference in activity of either TR-700 or linezolid based on PVL status
assessed by MIC50 or MIC90 values. PVL status did correlate with methicillin-resistance; 96% of PVL-positive
strains were methicillin-resistant compared with 16% of PVL-negative strains.

Table 74: Impact of PVL on the Activity of TR-700 and Linezolid

Drug PVL-status MIC range MICz, MICqy
positive (n=25) 025-1 0.25 0.25
TR-700 -
negative (n=25) 025-05 0.25 0.5
ositive (n=25 2-2 2 2
Linezolid positive (n=25)
negative (n=25) 1-2 2 2

Source: PHA-08-0701-010 Table 1

Abbreviations: MIC=mmimum inhibitory concentration in pg/mL; MICsp=minimum inhibitory
concentration against 50% of 1solates; MICy=minimum inhibitory concentration against 90% of
isolates: PVL=Panton-Valentine Leukocidin, n=number

Effect of Phenol-Soluble Modulin (PSM) Expression

In another experiment, the impact of subinhibitory concentrations of TR-700 and clindamycin on the
expression of PSMa1-4 from S. aureus was evaluated in PVL-positive MSSA and MRSA skin infection isolates
(Yamaki 2011). Briefly, after evaluating the baseline expression of PSM, isolates were subdivided based on
level of PSM expression, which varied by strain and PSM type. A subset of isolates was evaluated for PSM
expression after exposure to either TR-700 or clindamycin at 0.12X, 0.25X, and 0.5X the MIC value.
Quantitation of PSMa1-4 was accomplished with mass spectrometry. In addition, the transcription of the
global virulence gene regulators responsible for PSM expression, RNAIIl and agrA, was evaluated by real-time-
PCR. TR-700 at 0.5X the MIC value had an overall inhibitory effect on PSM production, with the most inhibition
observed with PSMa3.The data for PSM production at 0.12X and 0.25X the MIC value were more variable and
frequently comparable to baseline values. However, for many of the strains, growth kinetics were negatively
impacted during incubation with these agents at subinhibitory MIC values, a factor which could have
influenced these results.

The Applicant noted that the expression of PSM by S. aureus was inhibited by TR-700 and clindamycin at 0.5X
the MIC value. The inhibitory effect on PSM production is consistent with the inhibition of in vitro protein
synthesis by TR-700 where TR-700 resulted in detectable inhibition of protein synthesis at concentrations 16-
to 32-fold lower than the S. aureus MIC value. Greater than 50% inhibition of protein synthesis was observed
at concentrations 4- to 8-fold below the TR-700 MIC value. However, whether the effects of concentrations
lower than 0.5X the MIC value were due directly to TR-700 or clindamycin activity or to decrease rates of
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growth observed with some strains is not clear. The clinical relevance of these findings has not been
determined.

In vitro Activity of TR-700 Metabolites

In another experiment, the in vitro activity of TR-700 and its metabolites was evaluated against staphylococci,
enterococci, streptococci, H. influenzae, and E. coli. According to the Applicant, TR-700 is excreted primarily as
a sulfate conjugate (Sulfate-TR-700; detected at 10% of the dose in urine, 69% in feces), with only two other
minor metabolites of TR-700 detectable in excreta (Desmethyl-TR-700 detected at 1% of the dose in urine, not
detected in feces; Carboxy-TR-700 detected in 8% of the dose in urine and feces combined).

The resulting MIC values of TR-700 and TR-700 metabolites are shown in Table 75 below. The carboxy analog
was inactive (MIC values >128 mcg/mL). The desmethyl metabolite exhibited a very low level of activity (MIC
values 8- to 32-fold higher than TR-700). The desmethyl metabolite is said to be present in urine at very low
levels; therefore, it is not anticipated to have an impact on microbial flora within the gastrointestinal tract. The
sulfate sample contained 7% TR-700 parent molecule. The data suggest that TR-700 metabolites are not
believed to contribute to the activity of TR-701.

Table 75: MIC Values (mcg/mL) of TR-700 and TR-700 Metabolites

Species Strain TR-700 De.;;'{’f.;ll]’gl" S’T"I:f;;toea (;;:;;_ LZD VAN
Staphylococcus aureus ATCC 33591 0.5 8 16 >128 2 0.5
S. aureus ATCC 13709 0.5 8 16 >128 2 0.5
5. aureus ATCC 13709 + serum 05 16 16 =128 2 05
S. aureus RN4220 0.25 8 16 >128 2 0.5
Staphylococcus epidermidis ATCC 12228 0.25 8 8 >128 1 1
Enterococcus faecalis ATCC 29212 1 16 32 >128 4 1
Enterococcus faecium ATCC 19434 05 16 16 >128 2 1
E. faecium ATCC 700221 0.5 8 16 >128 1 =128
Streptococcus pneumoniae ATCC 49619 025 4 & >128 1 0.12
S. pneumoniae ATCC 51916 0.25 8 16 >128 2 0.25
Streptococcus pyogenes ATCC 19615 0.25 2 8 >128 2 0.25
Haemophilus influenzae ATCC 49247 32 32 128 >128 16 128
Escherichia coli ATCC 25922 >32 >128 >128 >128 >128 >128

Source: PHA-12-0701-055 Table 1
Abbreviations: ATCC=Amernican Type Culture Collection: LZD=lnezolid: MIC=minimum inhibitory concentration; VAN=vancomyem

Effect on Human Intestinal Flora

A double-blind, placebo-controlled, multiple dose, safety, tolerability and pharmacokinetic study (Module
5.3.3.3 CSR 16102 Phase 1 MAD, Safety, PK [Bayer Japan]) of IV and tablet formulation of TR-701 FA (BAY
1170438) in Japanese male subjects was conducted as part of the Phase 1 clinical program. In this study, a
secondary objective was to assess the influence of TR-700 on intestinal microflora. A 200 mg once daily dose
of TR-701FA was administered IV (over 60+2 min (cohort 1) with saline as placebo or orally (cohort 2) with a
placebo tablet. The duration of treatment was 7 days for each cohort. Whole fecal samples were collected
three times during the study period: pre-dose (Day -2 to pre-dose Day 0), during treatment (between Day 4
and Day 6), and post-dose (within 14-21 days after last dose administered).
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All collected samples were held under anaerobic conditions and refrigerated, then forwarded to the
laboratory for isolation and identification of the following: aerobic bacteria, anaerobic bacteria,
Enterobacteriaceae, non-glucose fermentative gram-negative rods, P. aeruginosa, Staphylococcus,
Streptococcus, Enterococcus, Bacillus, Corynebacterium, yeasts, Bifidobacterium, Eubacterium, Lactobacillus,
Clostridium (lecithinase +), Clostridium (lecithinase-), Clostridium difficile, Peptostreptococcus, Bacteroides,
Fusobacterium, Veillonella,and Megasphaera. Total bacteria count and the presence of Clostridium difficile
toxin was also measured. For the determination of TR-700 concentrations in feces, a part of each fecal sample
was forwarded to the bioanalysis laboratory. If the amount of collected sample was less than 5 g, the
measurement of the bacterial number was prioritized. All subjects underwent the intestinal flora tests three
times as planned. In all subjects in the TR-701 FA groups, fecal TR-700 was detected during the study
treatment and the concentration at post-dose returned to below the lower level of quantitation (LLOQ). There
was no sign indicative of microbial flora substitution after multiple IV or oral TR-701 FA doses of 200 mg once
daily over 7 days in Japanese healthy male subjects.

PROPOSED INTERPRETIVE CRITERIA FOR TR-700 SUSCEPTIBILITY TESTING

In a previous submission, the Applicant proposed MIC in vitro susceptibility interpretive criteria against the
target pathogens before they conducted the Phase 3 clinical trials. Tedizolid MIC and disk diffusion provisional
breakpoints were proposed based upon the population distribution analysis. However, definition of final
interpretive breakpoints requires the analysis of additional data collected during the TR-701 clinical program.
These data include the MIC frequency distributions for clinical trial isolates of the target bacterial species,
PK/PD information (including Monte Carlo simulation), and clinical and microbiological response rates based
upon MIC and zone diameter values. These data are summarized in the following sections, and contribute to
the proposed TR-700 interpretive breakpoints. Interpretive breakpoints for Tedizolid were determined
according to CLSI guidelines available at the time the study was conducted.

MIC Frequency Distributions:

The susceptibility of clinical trial and surveillance isolates to TR-700 for all target organisms (except S.
anginosus Group which was not included in surveillance studies), is presented in this section as side-by-side
MIC frequency distributions. The distributions, presented as histograms, are composed of TR-700 MIC values
for isolates in the 3 clinical efficacy studies that used a central microbiology reference laboratory (Phase 2
Study TR701-104: 200 mg dose only; and both treatment arms of Phase 3 Study TR701-112, and Phase 3 Study
TR701-113) and the combined 2011 and 2012 surveillance studies for TR-700.

Staphylococcus spp., All

The distribution of TR-700 MIC values for Staphylococcus spp. overall (n=5302) and for the clinical studies (n
=751) was very similar to that observed for surveillance study isolates (n=4551) (Figure 34). The majority of
these isolates were S. aureus (n=5224), with 38 S. haemolyticus and 40 S. lugdunensis. A unimodal distribution
of TR-700 MIC values was evident with the most of clinical and surveillance isolates falling in the range of 0.12
to 0.5 mcg/mL. The clinical and surveillance isolates had identical MIC90 values of 0.5 mcg/mL.
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Figure 34: Staphylococcus spp.: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n = 5302)
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TR701-022.0, on file with sponser

Abbreviations: MIC=minimum inhibitory concentration

Note: Includes 5224 S. aureus. 38 §. hemolyticus, 40 S. lugdunensis

For 5224 isolates of S. aureus (including 3128 MSSA, 2089 MRSA, 7 LRSA), the distribution of TR-700 MIC
values for the clinical trial isolates (n=725) was similar to that of the surveillance study isolates (n=4499)
(Figure 35). The ratio of MSSA to MRSA in this dataset was approximately 60:40. As expected, the distribution
of MIC values for S. aureus was nearly identical to that for Staphylococcus spp. since S. aureus accounted for
~98% of the isolates in the Staphylococcus spp. dataset. A unimodal distribution of TR-700 MIC values was
evident with the vast majority of clinical and surveillance isolates falling in the range of 0.12 to 0.5 mcg/mL.
The clinical and surveillance isolates had identical MIC90 values of 0.50 mcg/mL.
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Figure 35: Staphylococcus aureus: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n = 5224)
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Note: Includes 2089 MRSA. 3128 MSSA. 7LRSA

In another analysis, it was noted that the distribution of TR-700 MIC values for the MSSA clinical trial isolates
(n=400) was similar to that of the surveillance study isolates (n=2728). A unimodal distribution of MIC values
was observed with the vast majority of isolates in the range of 0.12 to 0.5 mcg/ml (MIC50/90 =0.25/0.5
mcg/mL) was observed for both clinical trial and surveillance. TR-700 MIC values for the MSSA clinical trial
isolates (n=400) were similar to that of the surveillance study isolates (n=2728). A unimodal distribution of
MIC values was observed with the vast majority of isolates in the range of 0.12 to 0.5 mcg/ml (MIC50/90
=0.25/0.5 mcg/mL) for both clinical trial and surveillance studies. The percentage of isolates at each
concentration was similar for the clinical trial and surveillance isolates (Figure 36).

Figure 36: MSSA: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n = 3128)
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Against a total of 325 clinical isolates and 1764 surveillance of MRSA (Figure 37), a unimodal distribution of
MIC values was observed, with the vast majority of values in the range of 0.12 to 0.5 mcg/mL. Within this
relatively narrow range of MIC values, some differences in the distributions were observed. There was a
higher percentage of surveillance than clinical isolates at 0.5 mcg/ml and a lower percentage at 0.25 mcg/mL.
The 2-fold difference in MIC90 value is apparent in the figure at the 0.5 mcg/ml concentration (6% of clinical
isolates versus 34% of surveillance isolates). The differences observed for the clinical and surveillance isolates
of MRSA, while notable, all occurred within a narrow range of MIC values.

Figure 37: MRSA: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n = 2089)
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Streptococcus spp. 8-hemolytic Group, All

Interpretation of MIC test values for streptococci are subject to different criteria depending upon the group of
streptococci being considered (CLSI M100-S23 2013). One such grouping is “Streptococcus spp. B-hemolytic
Group” which includes the TR-700 key target organisms S. pyogenes and S. agalactiae. The distribution of TR-
700 MIC values for these organisms for the clinical trial isolates (n=77) was similar to that for the surveillance
study isolates (n=968) (Figure 38). The majority of the isolates was S. pyogenes (44%) and S. agalactiae (52%),
with 38 isolates of S. dysgalactiae (4%). The vast majority of the MIC values fell in the relatively narrow range
of 0.06 to 0.25 mcg/mL. MIC50/90 values of 0.12/0.25 mcg/ml were observed for the clinical trial isolates and
0.25/0.25 mcg/ml for the surveillance isolates. Overall, the MIC population distribution for the clinical trial
isolates was similar to that of the surveillance isolates.
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Figure 38: Streptococcus spp. B-hemolytic Group: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n = 1045)
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A separate breakout of the 460 S. pyogenes isolates from Figure 38 is presented in Figure 39. A unimodal
distribution of MIC values was observed with the vast majority of isolates within the MIC range of 0.06 to 0.25
mcg/mL.

Figure 39: Streptococcus pyogenes: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n = 460)

Percent of Isolates Clinical (n=53)
at MIC (%)

30% W Surveillance (n=407)

70%
70%

60% 38%
50%
40% 38%
30%
234
20%
10% Lo 6% 4.29
"0.2% 0% 0.2% - 0% 0% 0% 0% 0% 0%
0% — —
<015 0.03 0.06 0.12 0.25 05 1 2
MIC (ng/ml)

Source: Derived from Scarterplot/Histogram Database v10 02JUL2013 — Bouchillon, as described m
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A separate breakout of the 547 S. agalactiae isolates from Figure 64 is presented in Figure 40. The distribution
of TR-700 MIC values for the S. agalactiae clinical trial isolates (n=17) was similar to that of the surveillance
study isolates (n=530). A unimodal distribution of MIC values was observed with the vast majority of isolates
within the MIC range of 0.12 to 0.25 mcg/mL. The MIC population distributions for the clinical trial isolates
were similar to that of the surveillance isolates.
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Figure 40: Streptococcus agalactiae: MIC Population Distribution for Clinical Trial and Surveillance Isolates (n =547)
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A second interpretive grouping for streptococci is “Streptococcus spp. Viridans Group” (CLSI-M100-523 2013).
Included within this grouping are a number of species implicated in ABSSSI, namely the “S. anginosus Group”.
This group is composed of S. anginosus, S. constellatus, and S. intermedius. The MIC population distribution for
54 clinical trial isolates of S. anginosus Group is shown in Figure 41. Since the surveillance studies did not
include this organism, only the clinical trial isolates are available. MIC values for these organisms fell within
the range of <0.015 to 0.25 mcg/mL, with no isolates above 0.25 mcg/mL.

Figure 41: Streptococcus anginosus Group: MIC Population Distribution for Clinical Trial Isolates (n=54)
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E. faecalis, Vancomycin-susceptible isolates only

TR-700 has demonstrated effective activity against both vancomycin-susceptible and -resistant enterococci in
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preclinical and surveillance studies, the only species and phenotype represented in the clinical program was
vancomycin-susceptible E. faecalis (VSE). Therefore, in this analysis, examination of enterococci is limited only
to isolates of VSE (n=616). While the number of surveillance is large (n=604), the analysis is limited by the
contribution of only 12 isolates from the clinical program. It was worthwhile to examine how the MIC
distribution of the 12 isolates compared to that of the 604 surveillance isolates (Figure 42). The distribution of
TR-700 MIC values for the clinical trial isolates was similar to that of the surveillance isolates. The vast majority
of the isolates fell within the MIC range of 0.12 to 0.5 mcg/mL.

Figure 42: E. faecalis (vancomycin-susceptible isolates): MIC Population Distribution for Clinical Trial and Surveillance Isolates
(n=616)
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Conclusions
The MIC population distributions demonstrate the susceptibility profile of TR-700 for the key target organisms.

The distributions demonstrate that the susceptibilities of the TR-701 clinical trial isolates appear similar to
those of the surveillance isolates.

HUMAN AND ANIMAL STUDIES

Animal therapeutic and Pharmacological Studies:

The Applicant has submitted data from a variety of animal models, including lethal systemic infections,
skin/soft tissue infections, and pneumonia in mice; skin/soft tissue infection and pneumonia in rats; and
endocarditis in rabbits. In general, infections were initiated by injecting the pathogen (in a vehicle containing
5% mucin) in sufficient numbers to kill 100% of the animals if left untreated. Animals were rendered
neutropenic with cyclophosphamide treatment prior to enterococcal infections and prior to some MRSA
infections. Antibiotic treatment was typically administered as a single dose of TR-701 or comparator given
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orally or IV one hour postinfection. Both routes of administration were used in each study. Mortality was
usually assessed over 7 days, and the dose of antibiotic required to protect 50% of the infected animals
(Effective Dose 50 [EDsp]) was calculated. Additionally, time-kill studies were conducted in mice and
summarized below.

Staphylococcal Systemic Infections in mice

The in vivo antibacterial efficacy of TR-700 was evaluated in mice systemically infected with MSSA or MRSA.
Briefly, two strains of MSSA and 3 strains of MRSA were selected for this study. Four to 5 dosage groups were
used for each strain, with 8 male Institute of Cancer Research mice (18-20 g) assigned to each group. Mice
were given an intraperitoneal injection of S. aureus (2 x 10’ to 1 x 108 colony forming units per mouse)
suspended in 5% mucin to initiate the infection. One hour post-infection, a single dose of TR-701 or linezolid
(both dissolved in distilled water) was administered intravenously (IV) or orally (PO). TR-701 was evaluated at
doses ranging from 1.1 to 30 mg/kg when administered PO or IV versus all strains with the exception of MSSA
Smith, which was evaluated over a dose range of 1.25 to 20 mg/kg. Linezolid was tested at dose ranges of 3.3
to 30 mg/kg (PO) and 1.1 to 30 mg/kg (IV) versus all strains with the exception of MSSA Smith, which was
evaluated over a dose range of 2.5 to 20 mg/kg (PO and IV). Mice were monitored over 7 days for mortality.
The total number of survivors in each dose group was used to calculate the effective dose that protected 50%
of the infected mice from death (EDsg). The EDsq for TR-701 ranged from 3.2 mg/kg to 7.6 mg/kg for PO
administration and from 1.5 mg/kg to 4.3 mg/kg for IV administration (Table 76). When compared to linezolid,
TR-701 was up to 4 times more effective when administered orally, and as high as 8 times more effective
when administered intravenously.
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Table 76: Results of protection test by Staphylococcus aureus

EDsp
Strain Drug Route 95% LIMITS
(mgfkg)
p.o. 32 1857
DA-70218
MRSA 98-12-P85 i, 1.5 1.1-45
(1.0 X10° CFU/head) po. 96 §:3:17.3
Linezolid
1. T 34-223
pa 37 2262
DA-70218
MRSAM126 i 28 16-48
(1.0 X10° CFU/head) pa. 15.6 9.1-27.6
Linezalid
iy, 12.9 76223
po 55 29-10.3
DA-70218
MSSA 2923 iv. 42 2277
(1.0 X10° CFUshead) po. 16.0 7.1-93
Linezolid
i, 20.8
po 5.0 2.8-9.0
DA-70218
MSSA 97-4-2022 v, 33 1.6-6.0
(4.0%107 CFU/nead) pao. 214 11.4-43.5
Linezolid
iy, 29.1 13.7-68.8
p.o. 76 52-11.4
DA-70218
MSSA smith v 43 2963
(2.0 107 CFU/head) pa. 124 51-19.6
Linezalid
% 16.7 10.1-29.5

Efficacy of TR-701 versus the Linezolid- and Methicillin Resistant S. aureus cfr+ Strain CMO05 in Mice

In another experiment, the antibacterial activity of TR-701 was evaluated in vivo versus the linezolid-resistant
MRSA strain CMO5 (PHA-08-0701-002). Briefly, S. aureus CMO5 carries the cfr gene encoding a 23S rRNA
methyltransferase that confers resistance to linezolid as well as chloramphenicol and clindamycin through
modification of a ribosomal region involved in antibiotic binding. In vivo results are summarized below MIC
values against S. aureus CMO05 were 0.5 mcg/ml for TR-700 and 8 mcg/ml for linezolid (resistance to linezolid is
defined as an MIC value >4 mcg/mL) (Table 77). The activity of TR-701 was evaluated in a neutropenic mouse
septicemia model. Female DBA/2 mice were rendered neutropenic with cyclophosphamide 4-days and also 1-
day prior to infection, and then inoculated IP with S. aureus CMOS5 (in 5% mucin). TR-701 or linezolid were
administered orally immediately following infection. The mice were divided into 8 treatment groups (4 TR-701
dose levels and 4 linezolid dose levels) and an untreated control group. The animals were monitored for 24
hours for survival; any surviving animals were euthanized at that time. Results of this study are shown in Table
77. Single oral-dose administration of 20 mg/kg TR-701 provided 100% protection 24 hours after dose
administration. Linezolid administered at 50 mg/kg protected 9 of 10 animals after 24 hours, although the
animals appeared very sick at this time. A re-evaluation of the in vitro susceptibility of the MRSA CMO05
recovered from infected animals confirmed a resistance profile identical to the pre-infection strain.
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Table 77: TR-701 and Linezolid Efficacy in an Experimental Systemic Infection Induced with a cfr+ MRSA Strain in Mice

. Survival (%)
- Bacterial Treatment Study Drug and 5 . . .
Organism . . 24 hours post infection
(Strain) Challenge Schedule and Daose MIC Source
CFU/ Route me/k N y MlC
( mouse ) (mg/'kg) survived/group (ug.me]b
Staphylococcus aureus TR.701 In Prior fo infecti 05 PHA-08-0701-002
CMOoS - vitro or o misction . Table 3 and Table 4
MRSA LZD-R (cfi+) 10 DBA/ _ n _ .
2 mice per Linezold vitro Prior to infection 8
Eroup; Cyclophosphamide® Post-tx
9 groups - ™ MIC
22x10" m 5% . - s
mucin, TP Immediately TR-701 1 0/10 0.5
postinfection 5 1/9
single-dose 10 3/10
oral 20 10/10
Inu:_ledmlelﬂ,-‘ Linezolid 5 0/10 8
postinfection
single-dose 10 2/10
oral 20 1/10
50 9/10
Untreated 0/10

Abbreviations: cfr=chloramphenicol-florfenicol-resistance gene encoding a 23S rRINA methyltransferase; CFU=colony-forming unit; IP=intraperitoneal:
LZD-R=linezolid-resistant; MIC=minimum inhibitory concentration; MR SA=methicillin-resistant Stapiviecoccus aurens; Post-tx MIC=MIC values for
MRSA strains isolated from the animals after animals received a single dose of either TR-701 or linezolid

“Animals were rendered nentropenic by treatment with cyclophosphamide 150 mg/kg 4 days & 100 mg/kg IP 1 day prior to infection

"TR-700 or linezolid minimum inhibitory concentrations.

Coagulase-Negative Staphylococcal Systemic Infections in Mice

In this experiment, the Applicant investigated the in vivo antibacterial efficacy of TR-701 (lot no. OXA-04-001)
was evaluated and compared to linezolid to assess the antibacterial activity against methicillin-resistant,
coagulase-negative Staphylococcus aureus (MRCNS) in systemic mouse infection (Note: TR-701 is referred to
as DA-7218 throughout the report). Briefly, three strains of MRCNS were selected for this study, 01-8-P1 37,
01 -8-P213, and 01-8-C172. Three or four dosage groups were used for each strain, with 8 male Institute of
Cancer Research mice (18-20 g) assigned to each group. Infections were initiated by intraperitoneal injection
of approximately 1 x 108 colony forming units of MRCNS suspended in 5% mucin. At one hour post-infection, a
single dose of TR-701 (in distilled water) or linezolid (in distilled water) was administered intravenously (IV) or
orally (PO). Mice infected with MRCNS 01-8-P137 were treated TR-701 and linezolid at doses ranging from 1.1
to 30 mg/kg. Mice infected with the two other strains were treated with linezolid over a dose range of 3.3 to
30 mg/kg or TR-701 over a dose range of 1.48 to 40 mg/kg. Mice were monitored over 7 days for mortality.
The results of the study are shown in Table 78. The total number of survivors at each dose was used to
calculate the effective dose that protected 50% of the infected mice from death (EDsp). The EDsg of TR-701
ranged from 2.01 mg/kg to 3.25 mg/kg for PO administration and from 0.46 mg/kg to 1.29 mg/kg for IV
administration. When compared to linezolid, TR-701 was more effective when administered orally and
intravenously (Table 78).
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Table 78: Effective Dose50 Values of TR-701 and Linezolid Against Experimentally Induced Systemic Infections in Animals (MRCNS)

i N Protective Effect
Organism Bacleualm .Tleatmem Study Drug and
) Challenge’ Schedule and B ED-," <
(Strain) CFU/ Route Route 20 MIC
( mouse) (mg/kg) (ng/mL)
1 hour Oral 2.56 (0.85-4.80)
. - - B e 25
CoNs - postinfection TR-701 v 0.93 (0.05-4.78) 0.23
01-8-P137 x single dose
MR mfl v Linesotia | O 577 (2.83-1051) )
oY 6.56(3.23-11.94)
Oral 325(1.77-5.75)
. TR-701 05
CoNS . v 1.29 (0.55-2.66)
01-8-p213 110 Oral 7.48 (3.98-13.57)
MR i m o 2
Linezolid |, 534 (2.62-10.04) -
Oral 2.01 (0.94-3.83)
. TR-701 025
CoNS . v 0.46 (0.03-3.98)
o1-8-c172 L0 Oral 241 (1.18-4.49)
MR - Iral - - -
Linezolid | 1, 1.80 (0.82-3.51) !

Systemic Enterococcal Infections in Mice

The in vivo antibacterial efficacy of TR-701 was evaluated in mice systemically infected with vancoymcin-
susceptible or vancomycin-resistant enterococci (Note: TR-701 is referred to as DA-7218 throughout the
report). The following strains of enterococci were selected for this study: Enterococcus faecium 5932,
vancomycin- resistant E. faecium (VREF) 99-4-C159, VREF 98-7-1074, E. faecalis 00-4-U518, and E. faecalis 00-
4-R417. Four or five dose groups were tested per strain, with 8 male Institute of Cancer Research mice (18-20
g) assigned to each group. Mice were rendered neutropenic by subcutaneous administration of
cyclophosphamide (100 mg/kg body weight) 1 and 3 days prior to infection. Infections were initiated by
intraperitoneal injection of enterococci (1.4 x 10° to 4 x 10’ colony forming units per mouse) suspended in 5%
mucin. One hour post-infection, a single dose of TR-701 or linezolid was administered intravenously (i.v.) or
orally. Doses tested against strain VREF 99-4-C159 ranged from 1.1 to 30 mg/kg for both TR-701 and linezolid.
All other strains were dosed with TR-701 at test concentrations ranging 2.5 to 40 mg/kg or linezolid at 5.0 to
40 mg/kg. Mice were monitored over 7 days for mortality. The total number of survivors at each dose was
used to calculate the effective dose that protected 50% of the infected mice from death (EDsg). The results are
summarized in the following table (Table 79).

The EDsg range of orally administered TR-70 | against enterococci was 4.3 to | |.3 mg/kg compared to 17.6 to
25.9 mg/kg for linezolid. When administered i.v., the EDsorange for TR-701 against enterococci was 2.2 t0 9.1
mg/kg, compared to 11.1 to > 40 mg/kg for linezolid.

Table 79: ED;, of TR-701 and Linezolid Against Enterococci Systemic Infections in Neutropenic Mice

TR-701 EDs, (mg/kg) Linezolid EDs, (mg/kg)
Pathogens Oral Intravenous Oral | Intravenous
| E. faccium 99-4-C159 | 11.30 893 2588 | =30
| E. faecium 5932 4.32 2.2] 19.70 | 37.80
E. faecium 98-4-1074 10.38 9.10 316z | =40 |
E. faccalis 00-4-U518 | 679 4.02 1764 | 21.19
| E. faecalis 00-4-R417 533 | 277 | 1809 | 1112
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Streptococcal Systemic Infections in Mice

In another experiment, the antibacterial efficacy of TR-701 and linezolid against penicillin-resistant
streptococcal systemic infections in mice were investigated. Four pneumococcal strains were chosen for the
study: S. pneumoniae DR9, DR10, DR11, and DR14. The methodology and results of this study are summarized
in Table 80. TR-701 was effective against all strains tested and was generally more potent than linezolid. The
EDsp values for the oral route ranged from 3.19 to 11.53 mg/kg for TR-701 and were 2-fold lower than linezolid
for 3 of the 4 strains tested. By the IV route, TR-701 EDs, values ranged from 3.52 to 10.19 mg/kg, which were
3- to 8-fold lower than linezolid for all 4 strains tested.

Table 80: ED,, Values of TR-701 and Linezolid against Streptococcal Experimentally Induced Systemic Infections in Animals

Oral dose* Intravenous dose’
Fiiine No. (%) of mice surviving after No. (%) of mice surviving at day 7 after
T
2 : administration of dose (mg/kg/day) of: administration of dose (mg/kg/day} of:
PRSP solate (no. of MIC oot done (mpy 0y S e
CFU/mouse) Antimicrobialagent  (pg/ml) 148 444 13.33 40 148 144 13.33 40 ED., (mg/kg/day)?
PRSP DR9 (5 % 10* Tedizolid phosphate  0.125 0 (0.0) 2(250) 8(100)  8(100 1{125) 3(375) 7(87.5) 8(100)  4.89(2.95-804)
Linezolid 0.5 0(0.0) 2(250) 3{(375 8 (100 010.0) 0 (0.0 1(125) 5(62.5 31.84 (18.16-59.08)
PRSP DR10 (7 % 107) Tedizolid phosphate 0,125 1(125) 6(75.0) 7(87.5 B(100 3.19 (1.63-5.94) 2{250) 3(375) 8{100) 8(100) 3.52 (1.82-6.50)
Linezolid 0.5 1(12.5) 21250) 6 (75.0 E (100 6.38 (3.48-11.55) 0(0.0) 2250 2(25.0) 6750 1762 (9.51-34.24
PRSP DRI (2 % 10Y) Tedizolid phosphate (1125 00.0) 10125) 7(875 £ (100 7.63 (4.R1-12.00) 010.0) 0(0.0) 6(75.0) 8 (100) 10.19 (6.38-16.14
Linezolid 05 0(0.0) 1(125) 3(375 7(87.5) 14.85 (6.38-1614) 0(0.0) 0(0.0) 1(125) 5(625 30.83 (18.93.51.29)
PRSP DR14 (2.5 ¢ 10* Tedizolid phosphate 0(0.0) 0(0.0) 5(825 g (100 1L53 (3 010.0) 1(125) 5(62.5) 8(100) 10.01 (3.56-28.53

Linezolid 0(0.0) 1{125) 3({37.5 8 (100 12.98 (4 0 10.0) 1(125) 1(125) 2(25) 39.53 (9.98-233.33)

i :nu MIC breskpoint for :'.;.nm«ri:l,n:s paeumococaal solates (2 pg/ml). APPEARS TI_HS WAY ON ORIGmAL

Effect of TR-701 against MRSA in mouse skin and soft tissue infection

The in vivo efficacy of TR-70 1 (lot no. Oxa-04-001) against methicillin-resistant Staphylococcus aureus (MRSA)
M126 was assessed in 2 skin and soft tissue mouse infection models (Note: TR-701 is referred to as DA-7218
throughout the report). Male Institute for Cancer Research (ICR) mice (18 to 20 g) were rendered neutropenic
by intraperitoneal injection of cyclophosphamide. Approximately 4.5 x 10* colony forming units (CFU) of MRSA
M126 in a 0.1 mL saline suspension were introduced into the right thigh of each mouse. Two hours post-
infection, TR-701 in distilled water or linezolid in distilled water (for comparison) was administered orally
once- or twice-daily to groups containing 5 animals each at doses of 5, 10, or 20 mg/kg for 2 days. Viable
bacterial counts in thigh homogenates were determined 24 and 48 hours post-administration and compared
to untreated controls (Table 81). TR-701 treatment reduced CFU counts to levels ranging from 0.12 to 1 log
below the starting inoculum with the exception of once-daily dosing at 5 mg/kg, where CFU counts were
slightly increased above the initial inoculum. In contrast, linezolid-treated animals showed increased CFU
counts ranging from 0.4 to 1.9 logs above the starting inoculum.
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Table 81: Bacterial Counts 48 Hours Postinfection in Mice Infected with Methicillin-Resistant Staphylococcus aureus Strain M126

Colony Forming Units
Dose Dose logw/ml (D)
Regimen (mg/kg) TR-701 Linezolid

Thigh Air Pouch Thigh Air Pouch

Model Model Model Model
Control 7.52(0.11) 9.07 (0.21) 7.52(0.11) 9.07 (0.21)
Once Daily 5 5.21(1.36) 3.40(0.25) 6.07 (0.51) 8.49 (0.35)
10 4.60 (0.68) 2.44(0.12) 5.62 (1.36) 7.12(1.16)
20 3.16 (0.14) 2.33(1.08) 5.47(0.47) 5.40(1.29)
Twice Daily 5 5.42(1.03) 5.00 (0.16) 7.44(0.35) 8§.41(0.11)
10 3.51(0.17) 3.25(0.23) 6.04 (1.51) 8.29(0.11)
20 3.17(0.33) 2.84(0.67) 4.69 (1.06) 3.60 (0.95)

Source: PHA-07-0701-057 Table 1 and Table 2
Abbreviations: SD=standard deviation

Briefly, air pouches were induced in male ICR mice by injecting 5 mL of sterile filtered air into loose connective
dorsal tissue. Bacterial suspensions containing approximately 1 x 10°CFU/mL of MRSA were introduced into
the pouches 24 hours post-induction. Immediately post-infection, TR-701 or linezolid were administered orally
once-or twice-daily at doses of 5, 10, or 20 mg/kg for 2 days. Viable bacterial counts in air pouch fluid were
determined 24 and 48 hours post-administration and compared to untreated controls. In the untreated
control group, viable bacterial counts after 24 hours at all doses, while TR-701 treatment reduced CFU. The
data indicate that TR-701 is effective in the treatment of MRSA skin and soft tissue infections, when compared
with linezolid at equivalent mg/kg doses.

In Vivo Pharmacodynamics of TR-701 Against Methicillin Susceptible and Methicillin-Resistant S. aureus
Strains in a Mouse Thigh Infection Model

The in vivo pharmacodynamics of TR-701 in a neutropenic mouse thigh model of MRSA (ATCC 33591) infection
in comparison with linezolid treatment was determined. The Applicant stated that the overall goal of the
experiments was to identify the dose and schedule of TR-701 administration associated with optimal
antibacterial effect. Forty-eight-hour dose ranging and 24-hour dose fractionation studies were conducted in
association with single-dose PK determinations. A further dose-range experiment compared the efficacies of
TR-701 and linezolid against an MSSA strain (ATCC 29213) and a community-associated MRSA strain (CA-
MRSA) 6-8548A. TR-700 and linezolid MIC values were determined for these MSSA and MRSA strains using the
broth macrodilution method (CLSI M7-A7 2006).

For the study, female Swiss Webster mice were rendered neutropenic and in support of PK/PD analyses, PK
profiles were determined for TR-700 in neutropenic mice administered TR-701 (prodrug) doses associated
with 10, 20, 40, or 80 mg/kg doses of the active moiety, TR-700 (referred to here as adjusted TR-701 doses).
The mice were infected with MRSA ATCC 33591 (10° CFU in each posterior thigh muscle) 2 hours prior to IP
administration of TR-701. Blood samples were collected for plasma concentration analysis at 0.5, 1, 2, 3, 4, 6,
8, and 10 hours after drug administration (n=2-3/time point/dose). Plasma AUC, Cmax, and time above the
MIC value were calculated for each dose examined. The TR-700 MIC value was 0.5 mcg/ml for all strains
tested; in the presence of 80% mouse serum and also tested in 80% human serum, the MIC values increased
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2- to 4-fold to 1 and 2 mcg/mL, respectively. The linezolid MIC value was 2 mcg/ml for all strains tested; in the
presence of mouse and human serum, the MIC value increased to 4 mcg/mL.

The dose-ranging experiment was performed to model the dose-effect relationship based on the dose at
which 50% maximal kill was achieved and the microbial density associated with maximal microbial reduction.
Neutropenic mice (n=10/group) were inoculated with 10> CFU/thigh of MRSA ATCC 33591; TR-701 was
administered at adjusted IP doses ranging from 10 to 240 mg/kg/day as divided doses twice per day for 2 days.
For comparison, linezolid was administered IP at 120 mg/kg/day in 2 divided daily doses for 2 days. Bacterial
counts in thigh tissue were performed at 24 and 48 hours after the start of drug treatment. Adjusted TR-701
doses =80 mg/kg/day resulted in a 1.5 logip CFU/g decrease in bacterial load between the 24 and 48 hour time
points. Stasis and a 1-log;o CFU/g reductions in bacterial concentration in thigh tissue were associated with
doses of 38.5 and 82.6 mg/kg/day, respectively, for the 24-hour time point. For the 48-hour time point, stasis
and a 1-log;o CFU/g reduction were associated with doses of 33.6 and 44.4 mg/kg/day, respectively. These
dosages correspond to fAUC/MIC ratios of 37.6 for stasis and 80.4 for a 1-log;o reduction (24 hour), and 32.8
and 43.3 (48 hour), respectively. Adjusted for protein binding the AUC/MIC ratios would be increased by a
factor of 5 to 188 for stasis and 400 for a 1-log;o reduction (24 hour) and 164 and 216.5 (48 hour) for stasis and
a 1-log10 reduction, respectively.

The Applicant stated that administration of linezolid at 120 mg/kg/day did not result in stasis (FAUC/MIC =
74.6). For the dose-fractionation study, adjusted IP doses of TR-701 identified from the flat portion of the
initial dose-response curve (10 to 72 mg/kg) were administered to MRSA-infected neutropenic mice (10 per
group; 9 treatment groups) either as a single daily dose or as divided doses 2 times or 4 times daily. Thigh
tissue homogenates were prepared 24 hours after treatment to determine CFU counts, and the relationship
between exposure and antibacterial activity was determined.

The results demonstrated that the area under the concentration-time curve over 24 hours divided by the MIC
(AUC/MIC ratio) was the PD index for TR-701/TR-700 that was linked with efficacy. The target total and free
drug AUC/MIC ratios were calculated as 250 and approximately 50, respectively. In the comparative dose
ranging experiments with TR-701 and linezolid, neutropenic mice were infected with either 10° CFU of MSSA
or CA-MRSA 6-8548A; one hour after bacterial challenge, mice were treated IP with TR-701 (adjusted) or
linezolid doses of up to 150 mg/kg once daily for 2 days. Bacterial counts in thigh homogenates were
determined at 24 or 48 hours after treatment. TR-701 was found to be highly active against MSSA and CA-
MRSA, and the doses required to achieve 1 logip and 2 logio CFU/mL reductions were similar for the 2 strains.
For the CA-MRSA strain, stasis was associated with adjusted TR-701 doses of 36.2 mg/kg/day and 39.8
mg/kg/day at 24 and 48 hours, respectively. For the MSSA strain, stasis was associated with adjusted TR-701
doses of 40.6 and 39.9 mg/kg/day at 24 and 48 hours, respectively. The Applicant stated that linezolid
treatment did not result in stasis at either time point tested.
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Comparative Efficacy of Human Simulated Exposures of TR-701 and Linezolid for the Treatment of S. aureus
in the Murine Thigh Model

A study was conducted to evaluate the efficacy of TR-701 and linezolid against MSSA and MRSA pathogens in a
mouse thigh infection model. The principal goal of the study was to establish the efficacy profile of the two
drugs at plasma exposures simulating those associated with TR-700 and linezolid administration in humans.
Four MRSA strains (3 hospital-associated MRSA [HA-MRSA] including one vancomycin-resistant [VRSA], one
CA-MRSA) and one MSSA strain were studied. MIC values ranged from 0.25 to 0.5 mcg/ml for TR-700 and from

2 to 4 mcg/ml for linezolid (Table 82).

Table 82 Characteristics and Minimum Inhibitory Concentration Values for Staphylococcus aureus Isolates Used for In Vivo Testing

Source: Keel 2012 Table 1
Abbreviations: CA-MRSA=community-acquired methicillin-resistant Staphylococcus aureus:;
HA-MRSA=hospital-acquired methicillin-resistant S. azreis: MSSA=methicillin-susceptible S. aimers:

VRSA=vancomycin-resistant S. aureus

For PK determinations, single doses of TR-701 or linezolid were administered to immunocompetent, female,
specific-pathogen-free (SPF) ICR mice (groups of 6 mice at 3 or 4 time points) to simulate human steady-state
exposures following a regimen of 200 mg orally once daily for TR-701 or linezolid 600 mg IV every 12 hours.
The experiments targeted free (unbound) 24-hour exposures (fAUCg 24) of 3 mcg-hr/mL and 137 mcg-hr/mL for
TR-700 and linezolid, respectively. Free concentrations were estimated based on assumption of protein
binding values of 85% for TR-700 and 30% for linezolid. Blood samples were collected via cardiac puncture at 3
to 4 time points over 12 to 24 hours.

For PD assessments, mice (n=3/group/time point) were inoculated in the thigh muscle with 0.1 mL of 10°
CFU/mL isolates; 2 hours later, the human simulated regimen of TR-701 (IP) or linezolid (SC) was administered.
The drugs were administered to simulate a human steady-state 24-hour area under the free concentration-
time curve of 200 mg every 24 hours (once daily) for TR-701 or 600 mg every 12 hours for linezolid over a 3-
day treatment period. Treated mice were sacrificed at 4, 8, 12, 24, 36, 48 and 72 hours after initiation of
treatment. Thigh tissue was homogenized, and bacterial counts were determined. Efficacy was determined by
the change in bacterial density in tissue compared to the density in the untreated controls.
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The mean bacterial density for control mice prior to initiating administration was 6.89 log;o CFU/mL, and the
mean bacterial density increased to 7.08 logio CFU/mL after 72 hours. The human simulated regimen for TR-
701 and for linezolid produced reductions against all staphylococcal isolates as shown in Table 83. Both agents
were bacteriostatic at 24 hours and bactericidal on the third day of treatment. Any statistical difference
between TR-701 and linezolid were transient and did not persist throughout the 72-hour period.

Table 83: Mean Change in MRSA Bacterial Density after Treatment with TR-701 or Linezolid in an Experimental Mouse Thigh
Infection Model

COPYRIGHT MATERIAL

Source: Keel 2012 Figures 1A through 1E

Abbreviations: CFU=colony-forming unit; fATUCg;=human steady-state 24-hour area under the free
concentration-time curve; MRSA=methicillin-resistant S. aurens; S. mn'm/s=.S‘mpi1.1'h7(o('rus aureus
"Mean change in MRSA density after TR-701 or linezolid treatment at human simulated doses compared to
bacterial density in untreated controls

"TR-701 was administerad to simulate a fAUC .4 curve of 200 mg every 24 h (once daily) over a 3-day
treatment period. fAUC 4 was 2.99 pg-h/mL for TR-701.

‘Linezolid was administered to simulate a human fJAUCq 4 curve of 600 mg every 12 h over a 3-day
treatment period. fAUC 4 was 144 pgh/mL for linezolid.

*Bacteriostatic

#*Bactericidal=>3 log;greduction in bacterial density compared to untreated controls

The Applicant stated that the human simulated regimen of TR-700 resulted in a mean total drug AUCy.24/MIC
of 79.7 and 39.8 for isolates with MIC values of 0.25 and 0.5 mcg/mL, respectively. Overall, the 2 regimens
produced similar antibacterial effects over the 72-hour treatment period regardless of the genotype or
phenotype of the staphylococcal strain used to initiate the infection. This study of MRSA and MSSA thigh
infections established the efficacy profiles of TR-701 and linezolid at target plasma exposures simulating those
associated with human administration of the two drugs. The dose regimens employed produced similar
antibacterial effects for TR-701 and linezolid over the 72-hr treatment period for all isolates tested.

The Applicant stated that in a post hoc analysis of the exposures attained for each drug revealed that the
actual human target AUC exposures in mice were not achieved. For TR-701, the actual fAUCy.,4 was 2.99
mcg-hr/mL (under human target of 5.2 mcg-hr/mL) and for linezolid the actual fAUCy 4 was 144 mcg-hr/mL
(above human target of 96.6 mcg-hr/mL. Therefore, actual drug exposure was approximately 42% lower than
target for TR-701 and approximately 33% higher than target for linezolid. This could explain the comparable
efficacy results observed for Tedizolid and linezolid in this study, rather than improved efficacy for TR-701 as
might be expected.

Impact of Granulocytes on the Antibacterial Effect of TR-701 in a Mouse Thigh Infection Model
The above thigh infection model used dose range and dose fractionation studies for TR-701 in a neutropenic

mouse; and demonstrated that the area under the concentration-time curve over 24 hours in the steady state
divided by the MIC (AUC/MIC) is the pharmacodynamic index most closely linked to the bacterial cell killing
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rate. TR-701 significantly outperformed the comparator linezolid. Given this finding, it was hypothesized that
treatment with TR-701 would result in a significant increase in activity in the presence of granulocytes
[(polymorphonuclear leukocytes (PMN)] relative to the period when the animals were neutropenic. In studies
described above in the section entitled “Intracellular Antibacterial Concentration Assessment” it was indicated
that TR-701 penetrated into macrophages and white cells. This penetration was hypothesized to boost the
microbiological activity of the TR-701.

In this experiment, the accumulation of TR-701 in white blood cells in relation to potential microbiological
activity was explored. In an in vitro study, TR-700 accumulated in human macrophages to a significantly
greater extent than linezolid, an effect that was associated with a higher rate of S. aureus killing. Granulocytes
play an important role in the physiological response to bacterial skin and skin structure infections. In 2011,
Drusano et al. evaluated the in vivo interaction between TR-701 and granulocytes on staphylococcal killing in
mice®®. Briefly, Female Swiss Webster mice (4/group) were rendered granulocytopenic by IP administration of
cyclophosphamide at Day -4 (150 mg/kg) and Day -1 (100 mg/kg) prior to bacterial challenge. This treatment
resulted in a neutrophil count of less than 100 cells/mL for at least 5 days. Other mice were not treated with
cyclophosphamide, remaining granulocyte-replete. MRSA (strain ATCC 33591) was inoculated into the
posterior thigh muscle of nongranulocytopenic and granulocytopenic animals at concentrations of 10’
CFU/thigh and 5x10° CFU/thigh, respectively. The TR-700 MIC value for the challenge strain was 0.5 mcg/mL.
Treated mice were administered a single IP dose of TR-701 at doses intended to produce AUCy.,4 TR-700
exposures in plasma equivalent (after conversion) to human doses of 200 (the recommended human dose),
400, 600, 800, 1200, 1600, or 3200 mg. The doses were scaled to reflect the finding that a dose of 8.42 mg/kg
IP in mice approximated the human-equivalent AUCg_,4 for a 200-mg oral dose. Thigh muscle was obtained at
24, 48, and 72 hour after treatment initiation to determine MRSA viable counts. A dose-dependent response
to TR-701 treatment was observed in both granulocytopenic and nongranulocytopenic mice as shown in
Figure 43. Bacterial growth/kill curves for the granulocytopenic animals are displayed in Figure 43A and for the
normal mice in Figure 43B.
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Figure 43: (A) Colony counts over 72 h of S. aureus in the thighs of granulocytopenic mice. (B) Colony counts over 72 h of S. aureus
in the thighs of granulocyte-replete mice.
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Stasis was achieved in granulocytopenic mice at slightly less than the human-equivalent doses of 2300 mg/day
at 24 hours, 2100 mg/day at 48 hours, and 2000 mg/day at 72 hours. In immunocompetent mice (bottom
panel), stasis was achieved at human-equivalent dose of slightly greater than 100 mg/day at 24 hours and less
than 100 mg/day at 48 and 72 hours. The data suggest that the majority of bacterial killing was attributable to
effects of TR-700 mediated through granulocytes. The maximal killing rate in normal animals was achieved at
72 hours, with the lowest dose providing an effect similar to that seen with the highest dose. Stasis was
reached on Day 1 in immunocompetent animals for both the lowest and highest dose groups. However, in
granulocytopenic animals, doses higher than the recommended human dose were required to achieve stasis.
The cumulative effects of the presence of granulocytes plus the direct drug effect and the drug effect
mediated by granulocytes can be seen in the nongranulocytopenic mice receiving drug therapy at the lowest
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dose (200-mg/day equivalent). The bacterial levels in this immunocompetent treatment group were reduced
by 3.12, 5.12, and 6.43 log,o CFU/g at 24, 48, and 72 hours, respectively, compared with the neutropenic TR-
701- treated cohort. Data were analyzed to estimate the relative contributions of these factors to the large
difference in efficacy between granulocytopenic and nongranulocytopenic animals as summarized in Table 84.

Table 84: Determination of the Effect of TR- 701 Mediated Through the Presence of Granulocytes
COPYRIGHT MATERIAL

Source: Drusano ZULT Lable 2

Abbreviations: CFU=colony-formng unst: Log=Log10: WBC=white blood cell

*The actual direct drug effect cannot be calculated for the 72-hour time point. because all the animals in the granulocytopenic no-treatment control cohort had
expired before that time. As the actual value for 48 houss was a negative value. the direct effect was fixed to zero for this tme pomnt

PA fair apprasal cannot be made of disect granulocyte effect to examme amplification i the granulocytopense no-treatment control cohort versus the normal
no-treatment control cohort, because of the different starting mocula, but the upper boundary 15 fixed m both mstances because of the stationary-phase growth
stams. The direct effect was estimated by assunung that the granulocytopenic no-treatment control cohort amplification started at 7.54 log CFU/g, which 15
the same as the value seen with the normal no-treatment control cohiort, and that the direct granulocyte effect would be the difference i levels of organism
amplification between the granulocytopenic and normal no-treatmeat control cohorts. Agam, for the 72-hour time pomt. the value from 48 hours was used
because all animals in the granulocytopenic cohort had expered.

Stasis was achieved in immunocompetent animals at human-equivalent exposures of slightly more than 100
mg/day at the 24 hour time-point and less than 100 mg/day at the 48 hour and 72 hour time-points. The
difference in the response between groups was related to the increased exposure as a function of the
presence of granulocytes. These in vivo results suggest that the increased activity TR-701 observed in a S.
aureus non-neutropenic infection model may be due to improved granulocyte penetration of TR-700 and also
to improved killing of the staphylococcal strain within granulocytes.

Summary:

Treatment with TR-701 resulted in a significant increase in activity in the presence of granulocytes relative to
the period when the animals were neutropenic. A close examination of both normal and granulocytopenic
animals indicate an improvement in the exposure response as a function of the presence of granulocytes. For
the granulocytopenic animals, stasis was achieved with a human equivalent dose exposure of approximately
2000, 2100 and 2300 mg administered daily for the 72-, 48-, and 12-hours endpoints, respectively. However,
in normal animals stasis was achieved at human-equivalent exposure doses of approximately 100 mg/day at
the 24-hour endpoint and less than 100 mg/day at the 48-hour and 72-hour endpoints. The maximal killing
rate was achieved at 72 h, with the lowest dose (200 mg/day) providing an effect similar to that seen with the
highest dose (3,200 mg/day). Those regimens were associated with bacterial burdens in thigh muscles of ~4
log10 CFU/g and ~4.5 log10 CFU/g, respectively, which represent bacterial killing levels that were about 3
log10 CFU/g greater than the stasis response. Thus, after 72 h of therapy with TR-701, the lowest and the
highest doses appear to produce equivalent microbiological effects. Although the mechanism behind this
finding is unclear, it is possible that the generation of reactive oxygen species (ROS) during the phagocytosis
response maybe contributing to the enhanced activity of TR-700.
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Efficacy of TR-701 against MRSA in a skin and soft tissue infection rat model

In another experiment, the efficacy of TR-701 against MRSA in a skin and soft tissue infection rat model was
investigated. Male Sprague-Dawley rats (6/group) were rendered neutropenic prior to infection by IP injection
of cyclophosphamide on Day -4 (150 mg/kg) and Day -1 (100 mg/kg) relative to inoculation. Rats were
inoculated (approximately 1x10” CFU/thigh) by intramuscular (IM) injection with MRSA strain ATCC 33591.
Treatment drugs (TR-701 or linezolid) were administered 2 hours after inoculation at doses of 5, 10, 20, or 50
mg/kg orally. In addition, a control group received a single dose of vehicle (water for injection) 2 hours after
inoculation. One additional group of infected rats was left untreated. The untreated group was sacrificed
immediately after inoculation, and groups treated with drug or vehicle were sacrificed 24 hours after
infection. Tissue from the right thigh was removed, homogenized, and cultured for bacterial counts. Both TR-
701 and linezolid produced a clear antibacterial response relative to untreated controls at the 50 mg/kg dose.
TR-701 was slightly more effective at this dose in both experiments, providing a 1.4 to 2.56 log,o CFU
reduction in bacterial count, whereas linezolid produced a 1 to 1.3 log;o CFU reduction as shown in Figure 44.
TR-701 and linezolid generally produced more modest efficacy at other doses tested.

Figure 44: Mean Bacterial Count Reduction in Thigh Tissue of Rats Infected with MRSA 24 Hours After a Single Oral Dose of TR-701
or Linezolid
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The relationship between the TR-700 exposure, as measured by the pharmacodynamic indices fAUC/MIC ratio,
fCmax/MIC ratio, and fTime>MIC, and microbiological effect was also assessed. The pharmacodynamic index
that best correlated with treatment effect was the fAUC/MIC ratio. The fAUC/MIC ratio versus the logg
(CFU/g) for TR-701 administration intervals of 6, 12, or 24 hours indicated that once-daily administration
provided the same efficacy as giving the same total daily dose as multiple, equally divided doses each day.

Lung infections epithelial lining fluid (ELF):
The Applicant evaluated the in vivo antibacterial activity and epithelial lining fluid (ELF) exposures of TR-700,
linezolid, and vancomycin. Female BALB/c mice (6/group) were inoculated with 3 strains (internally

designated) of MRSA via oral instillation (aspiration) into the lungs (0.05 mL of 109 CFU/mL). Characteristics
and MIC values for each strain are presented in Table 85.
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Table 85: Characteristics and Minimum Inhibitory Concentration Values for Methicillin-resistant S. aureus

Used for In Vivo Testing
COPYRIGHT MATERIAL

Source: Tessier 2012 Table 1

Abbreviations: CA-MRSA=commuaity-acquired methicillin-resistant 5. aurens; HA-MRSA=hospital-
acquired methicillin-resistant S. aurens

“Internal designation

Three hours after inoculation, infected mice were administered antibiotic regimens chosen to produce AUC,,
exposures in ELF comparable to human ELF exposures associated with a TR-701 FA dose of 200 mg once in 24
hours, a linezolid dose of 600 mg twice over 24 hours, or a vancomycin dose of 1 g twice over 24 hours. The
mice were administered either 20 mg/kg TR-701 by IP injection once in 24 hours, 120 mg/kg linezolid by SC
injection twice over 24 hours (every 12 hours) or 25 mg/kg vancomycin by SC injection twice over 24 hours.
Bronchoalveolar lavage (BAL) fluid and blood were collected over the 12 to 24 hour dose intervals and
analyzed for urea concentrations. The drug concentrations in ELF were calculated. TR-701 diminished CFU
loads by 0.76 to 1.4 log10 CFU/lung at 24 hours, whereas linezolid lowered bacterial density by 1.2 to 2.0
log10 CFU/lung. Vancomycin was less effective. Vancomycin was also less protective than either TR-701 or
linezolid (Figure 45).

Figure 45: Changes in Bacterial Density After 24 Hours for TR-701-, Linezolid-, and Vancomycin- Treated Groups
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Figure 46 shows the concentration-time profiles for TR-700, linezolid, and vancomycin. The study shows that
when human exposures were simulated in this MRSA pneumonia model, antibacterial efficacy was similar for
TR-701 and linezolid. Vancomycin was less effective than either of the oxazolidinones in terms of efficacy and
reduction in mortality at the human exposures simulated in this model.
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Figure 46: Lung ELF Concentration Time-Course for TR-700, Linezolid, and Vancomycin in Mice
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In another experiment, the in vivo antibacterial characteristics of TR-700 and linezolid against 4 strains of
MSSA and 7 strains of MRSA in a neutropenic mouse pneumonia model. In this study, the PD target value
(AUC/MIC) was identified by PK/PD modeling for each compound. Minimum inhibitory concentration values

for TR-700 and linezolid (Table 86) were determined
Table 86: Characteristics and Minimum Inhibitory Concentration Values for Staphylococcus aureus Strains

1;“::;5: Resistance Minimum Inhibitory Concentration (ug/mL)
Strain Designation TR-700 Linezolid Methicillin
ATCC 25923 MSSA 0.06 2 0.25
ATCC 29213 MSSA 0.25 2 0125
ATCC 6538P MSSA 0.125 NR 0.5
ATCC Smith MSSA 0.5 NR 0125
04-045 CA-MRSA 0.125 2 >16
04-154 CA-MRSA 0.25 2 =16
MW2 CA-MRSA;USA400 0.5 2 >16
307109° CA-MRSA 0.25 NR >16
ATCC 33591 HA-MRSA;USA200 025 NR >16
R2527 CA-MRSA;USA300 0.125 NE =16
05-051 CA-MRSA 0.25 NE >16

Pharmacodynamics of TR-700 and Linezolid Neutropenic Mouse S. aureus Pneumonia Model:

In this study, neutropenic female ICR/Swiss mice were inoculated with 10°-10’ CFU/ml of bacteria into the
nares and inhaled into the lung. Drug treatment began 2 hours after infection and was administered orally
every 12 hours over dose ranges of 0.625 to 160 mg/kg for TR-701 and 1.25 to 80 mg/kg for linezolid. After 24
hours, drug-treated mice were sacrificed, and bacterial counts in lung tissue were performed. Untreated
control mice were sacrificed and assessed at the time treatment began (2-hours postinfection) for drug-
treated mice. For PK evaluation, single-dose PK data were collected from parallel groups (n=3) of infected mice
administered PO doses of TR-701 (0.625, 2.5, 10, and 40 mg/kg) or linezolid (0.625, 2.5, 10, and 40 mg/kg).
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Blood samples were obtained 0.25, 0.5, 1, 3, 6, 9, 12, and 24 hours after treatment and analyzed. The dose
needed to achieve net stasis and 1 logyo kill was determined, and total drug AUC/MIC and free drug AUC/MIC
(fAUC/MIC) were calculated. The values used for protein binding were 85% for TR-700 and 30% for linezolid.

The bacterial count in lung tissue was approximately 6.24+0.40 log;o CFU/lungs at the time of treatment
initiation. After 24 hours of treatment, the maximal reductions in mean bacterial burden in mice treated with
TR-701 and linezolid were 3.93 (+0.24) log10 CFU/lung and 3.27 (+0.56) log10 CFU/lung, respectively,
compared to levels of 7.92 (+1.02) log10 CFU/lungs in untreated animals after 24 hours. The mean 24 hour
total drug AUC/MIC values associated with a static endpoint were 133 and 27.2 for TR-700 and linezolid,
respectively. When protein binding was considered, the mean fAUC/MIC values for TR-700 and linezolid were
similar at 20 and 19, respectively. The mean 24 hour fAUC/MIC values associated with 1-log kill reduction were
roughly 2-fold higher than that needed for stasis (34.6 for TR-700 and 46.1 for linezolid). The plasma 24 hour
fAUC/MIC values for TR-700 associated with net stasis and 1-log kill were, however, not significantly different
among the 4 MSSA strains and 7 MRSA strains tested. The analysis of exposure-response relationships for TR-
700 and linezolid are presented in Figure 47.

Figure 47: Relationship Between TR-700 (Upper Panel) and Linezolid (Lower Panel) Free Drug AUC/MIC Values and In Vivo Efficacy
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Efficacy of TR-701 in a Murine Streptococcus pneumoniae Pneumonia Model

This study evaluated the effects of TR-701 and linezolid against a penicillin-susceptible S. pneumoniae (PSSP)
mouse pneumonia model of infection. Mice were intranasally inoculated with a suspension containing
2.5x107 CFU of the PSSP Type Ill strain. Infected mice were treated orally with TR-701 (2.5, 5, 10 or 20 mg/kg
once daily) or linezolid (2.5, 5, 10, or 20 mg/kg twice daily) for 2 days, with the first administration occurring 4
hours postinfection. A control group of infected mice was left untreated.
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The data in Table 100 show ED50 values. Both TR-701 (2.80 mg/kg/day [confidence interval {Cl} 1.41 to 4.44])
and linezolid (8.09 mg/kg/day [Cl 4.74 to 11.91]) were effective against PSSP infection (Table 87). The

cumulative survival of vehicle-treated infected mice was 10%.

Table 87: In Vivo Efficacy of TR-701 and Linezolid Against S. pneumoniae (PSSP) in A Murine Pneumonia Model

Compound (m];fk:‘ /a) Regimen ?:tle‘—(l;:; MSD (dav)* (m;’]]i';’ d)h
TR-701 2.5 once daily 50 9.7 2.80
5 80 12.2 (1.41-4.44)
10 100 14.0
20 100 14.0
Linezolid 5 twice daily 30 7.0 8.09
10 70 11.1 (4.74-11.91)
20 90 13.0
40 100 14.0
Untreated Infected
Control } j 10 57 }

Compared to untreated infected controls, is was reported that lung tissue from mice in a subgroup analysis
treated for 2 days with 10 mg/kg/day TR-701 or 10 mg/kg/day linezolid displayed significantly fewer bacteria
(by 1 log10 /lung) by Day 1 postinfection as shown in Figure 48. On Day 2 postinfection, only mice treated with
TR-701 displayed a significantly reduced bacterial count relative to controls (3.1 log10 CFU/lung).

Figure 48: Pneumococcal Clearance from Lungs of Streptococcus pneumoniae-infected Mice by TR-701 and Linezolid
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Heart Valve Infections:
Comparing TR-701 at Different Doses for Treatment of Experimental S. aureus Endocarditis in Rabbit

In this study, the efficacy of TR-701 versus vancomycin and daptomycin in an experimental staphylococcal
aortic valve endocarditis in rabbits was determined. A catheter was positioned across the aortic valve of each
New Zealand White male rabbit (2.5 to 3.0 kg) 48 hours prior to the IV introduction of 3.7x107 CFU of S.
aureus COL (an MRSA strain). Untreated controls were sacrificed 18 hours later, and the remaining rabbits
were treated with either TR-701 (15 mg/kg IV twice daily), vancomycin (30 mg/kg IV twice daily), or
daptomycin (18 mg/kg IV once daily) for 4 days. Blood was obtained 1 hour and 9 hours (TR-701 only) after IV

111

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

injection to determine serum levels. Rabbits were sacrificed the following day (Day 5), and the hearts, spleens,
and kidneys were quantitatively cultured. Mean drug plasma concentrations (mg/L) after 1 hour were 9.7+1.8
for TR-700, 34410 for vancomycin, and 93113 for daptomycin. At 9 hours, the TR-700 mean plasma
concentration was 5.8+2.2. Results of the mean change from baseline in MRSA cell count in the organs after 4
days of antibiotic treatment are shown in Table 88.

Table 88: Mean MRSA Cell Counts from Endocarditis in Rabbits After Treatment with TR-701, Vancomycin, or Daptomycin

Tissues MRSA Cell Count=SD (logy; CFU/g tissue)
Treatment groups Untreated TR-701 Vancomycin Daptomycin
Control (n=9) (n=14) (n=16) (n=16)
Vegetations 7.7+12 6.0+2.0 55+26 35£26
Spleen 4607 3.0+14 32415 23+15
Kidney 35+13 25+1.1 2.6+1.2 22410
Minimum inhibitory concentration
MIC (ug/mL) | - | 0.125 | 1 | 1

The efficacy of TR-701 was comparable to that of vancomycin, each producing about a 2 log10 CFU/g kill, and
slightly less than that of daptomycin in the rabbit aortic endocarditis model.

Time-Kill Studies
In Vivo Time-Kill Effects of TR-701 in Mice

The in vivo activity of TR-701 was determined in a mouse infection with S. aureus (ATCC 13709; Smith strain).
The MIC values previously determined for TR-700, TR-701, and linezolid were 0.5, >32, and 2 mcg/mlL,
respectively. The in vivo bactericidal time course was evaluated in female BALB/c mice (10/time point)
inoculated by intraperitoneal (IP) injection with approximately 5x10% CFU S. aureus in 5% mucin. Surviving
mice were euthanized at 0.5, 1, 2, 4, 6, 8, 18, and 24 hours after inoculation, and bacterial counts were
conducted for both kidneys. Bactericidal activity was defined as a >3 log unit reduction in CFU/gram tissue by
the 24 hour time point. Based on mouse survival and CFU/g results in kidney tissue, an 8 hour time course was
chosen for the time-kill assessment. TR-701 (1.5, 3, 6, and 12 mg/kg) or linezolid (3, 6, 12, and 25 mg/kg) was
administered as a single oral dose within 15 minutes of inoculation with 3.5x10° CFU S. aureus in 5% mucin
(n=10/group). Mice were euthanized 8 hours after inoculation, and bacterial counts were conducted on tissue
from both kidneys.

The results of the in vivo time-kill assay are presented in Table 89. Both TR-701 and linezolid were bactericidal

in vivo. In the untreated control animals, mean staphylococcal counts reached 6.3 logio CFU/g of kidney tissue

by 8 hours after inoculation. Treatment with TR-701 produced approximately 1-log greater activity at the dose
of 3 mg/kg compared to the reduction in CFU/g with linezolid. Both drugs demonstrated bactericidal activity at
higher doses, although TR-701 was more effective at lower concentrations (3 mg/kg) than linezolid.
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Table 89: Bactericidal Effect After Administration of TR-701 and Linezolid in a S. aureus Mouse Kidney Infection Model

Logyy CFU/g (£SEM)

Dose (mg/kg) TR-701 Linezolid
0 6.3 (x0.12) 6.3 (x0.12)
15 -2.12 (20.22) NT
3 -2.68(=0.17) -1.61 (=0.21)
6 -2.86 (=0.13) -2.98 (=0.11)
12 -3.70 (=0.09) -3.32(=0.11)
25 Not Tested -4.05 (=0.07)

Human Pharmacokinetics

Based on the Applicant’s data, TR-701 FA has been shown to be rapidly converted by phosphatases to the
microbiologically active moiety TR-700. The absolute bioavailability of TR-700 following oral administration of
TR-701 FA is said to be high (>80%); thus, the same therapeutic dosage can be used by either oral or IV
delivery as shown in the Phase 1 Study TR701-108. Steady-state concentrations is said to be achieved within 3
days and indicate modest drug accumulation of approximately 30% following multiple once-daily oral or IV
administration (Studies TR701-101 and Study TR701-107). Following oral administration, peak plasma TR-700
concentrations are achieved within approximately 3 hours after administration (Figure 49 and Table 90).
Pharmacokinetic studies have demonstrated that TR-700 rapidly distributes into tissues and penetrates into
the interstitial space fluid of adipose and skeletal muscle tissue, resulting in TR-700 exposures in these
compartments that were similar to free drug exposure in plasma (Study TR701-102). Protein binding was
observed with TR-700 in human plasma (70% to 90%, primarily to albumin), and binding appeared to be
independent of concentration. The majority of elimination occurs via the liver, with 81.5% of the product
eliminated in feces and 18.0% in urine (Study TR701-106).

Figure 49: Mean TR-700 Plasma Concentrations Following Single Oral and IV Administration of 200 mg TR-701 FA (Study TR701-
107)
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Source: Module 5.3.1.1 TR701-107 CSR. Report Body Post-text Table 14.2.1-1c
Abbreviations: SD=Standard deviation
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Table 90: Single and Multiple Administration of 200 mg TR-701 FA Pharmacokinetic Parameters (Mean [Standard Deviation])

Oral v
Single Steady Single Steady
Administration State Administration State
AUC™ (ng-hvmL) 23.8(6.8) 25684 26.6 (5.2) 29.2(6.2)
Conx (n2/mL) 2.0 (0.66) 22(0.64) 2.3(0.64) 3.0 (0.66)
Cain (1z/mL) NA 0.44 (0.19) NA 0.36 (0.09)
fans (D)* 25(1-8) 35(1-6) | 1.1(09-15) | 12(09-15)
CL or CL/F (L'h) 6.9 (1.7) 8.4(2.1) 6.4(1.2) 5.87(1.4)

Source: TR701-124 for oral single administration, TR701-114 for oral nmltiple administration, and
TR701-107 Part B for I'V administration.

Abbreviations: AUC=area under the concentration-time curve: AUCy .=AUC from Time 0 to infinity:
AUCp.2=AUC from Time 0 to 24 hours; CL=clearance; CL/F=apparent oral clearance; Cap=maximum
concentration: Cus=minimum concentration: [V=intravenous: fm=time (o maximum concentration:
NA=not applicable

.‘AL'( 15 AUC) - for single administration and AUCq,, for multiple administration.

“Median (Minimum, Maximum)

PROVISIONAL INTERPRETIVE BREAKPOINTS

In a previous submission, the Applicant has proposed MIC in vitro susceptibility interpretive criteria against the
target pathogens before they conducted the Phase 3 clinical trials. Provisional MIC and disk diffusion zone
diameter interpretive breakpoints were proposed for TR-700 based on a review of in vitro test results across a
broad range of bacterial pathogens representing multiple species and phenotypic groups (MCR-08-0701-016).
The provisional breakpoints proposed were based solely on MIC population distributions and MIC: Zone
diameter scatter plots, and are shown in Table 91.

Table 91: Tedizolid Provisional Interpretive Criteria Based Upon MIC Population Distributions and MIC:Zone Diameter Scatterplots

Only
® @

HUMAN CLINICAL TRIALS

TR-701 FA has been studied in a complete Phase 1 through Phase 3 clinical trial program for acute bacterial
skin and skin structure infections (ABSSSI). The TR-701 FA 200 mg QD dose proposed for marketing was
studied in two pivotal Phase 3 trials, while the 200 mg QD disodium salt form of TR-701 was studied in one
Phase 2 study. During the Phase 2 and 3 clinical trials, these quality control ranges were employed by the
central laboratory to validate the testing results for clinical trial isolates. One or more quality control

organisms was included in each assay that evaluated clinical trial isolates; if the results for the quality control
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organism(s) were not within the recommended ranges for TR-700 and the comparator agents, the assay of the
clinical isolates was repeated. The quality control ranges are shown in Table 92.

Table 92: CLSI Approved Quality Control Ranges for TR-700

Range
QC Strain
MIC (ng/mL) Zone Diameter (mm)
Staphylococcus aureus ATCC 29213 025-1 -
Staphylococcus aureus ATCC 25923 -- 22-129
Enterococcus faecalis ATCC 29212 025-1 --
Streptococcus pnetimoniae ATCC 49619 0.12-05 24-30

Source: CLSIMI100-S23 2013
Abbreviations: ATCC=American Type Culture Collection; CLSI=Clinical and Laboratory Standards
Institute; MIC=minimum nhibitory concentration; QC=quality control

In the clinical trial the MIC observed for the quality control strains validated the testing of the clinical isolates.
For S. aureus ATCC 29213, 100% of results (248/248) were within the quality control range O
For S. pneumoniae ATCC 49619, 97.0% of results (130/134) were within the quality control range

The 4 out-of-range results for S. pneumoniae of 0.06 mcg/ml (Study TR701-113) were only one 2-fold
dilution below the lower bound of the quality control range.

(b) (4

For disk diffusion, all of the 30 TR-700 zone diameter values generated for S. aureus ATCC 25923 in this trial
(Table 93) fell within the approved zone diameter quality control range ®® Of the 11 TR-700 zone
diameter values generated for S. pneumoniae ATCC 49619 in this study, 9 were within the approved zone
diameter quality control range ®® (81.8%). Two values fell below the lower boundary of the
guality control range. Overall, the disk diffusion data for 2 CLSI quality control organisms validated the testing
results for the clinical isolates from the Phase 2 Study TR701-104. However, even though the number of assays
was few, the out-of-range results observed for S. pneumoniae were notably high, and the performance of the
TR-700 disk and QC ranges for this organism will warrant continued monitoring.

Table 93: Zone Diameter Quality Control Values for S. aureus ATCC 25923 and S. pneumoniae ATCC 49619

Zone Diameter (mm)*
Strain S. aurenus ATCC 25913 | 8. pnenmoniae ATCC 49619
Study TR701-104
Total No. Determinations 30 11
Range 23-29 21-29
CLSI Range 22-29 24 -30
Percent Within CLSI Range 100 81.8
Study TR701-112
Total No. Determinations 65 39
Range 19-35 21-31
CLSI Range 22-29 24-30
Percent Within CLSI Range 923 84.6
Study TR701-113
Total No. Determinations 125 81
Range 19-35 6-31
CLSI Range 22-29 24-30
Percent Within CLSI Range 9238 86.4

Source: Appendix 12 Supplemental Quality Control Results —Tables A12-7 to A12-12
Abbreviations: ATCC=American Type Culture Collection; CLSI=Clinical and Laboratory Standards
Institute; S. aureus=Staphylococcus aureus; S. pneumoniae=Streptococcus preunionia,
TZD=tedizolid/ TR-700

*TZD. tedizolid/ TR-700. 20 ue disk_
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Overall, the zone diameter results observed for the quality control strains generally validated the testing of
the clinical trial isolates. For S. aureus ATCC 25923, 93.6% of test results (206/220) were within the quality
control range ®® Eor S. pneumoniae ATCC 49619, 85.5% of results (112/131) were within the
quality control range B

Phase 2 and 3 Clinical Studies Description

Microbiological data were analyzed from the following TR-701/FA clinical trials:

e TR701-104: A Phase 2, multicenter, randomized, double-blind, non-controlled study of safety, tolerance and
efficacy of oral TR-701 200 mg daily (QD) versus TR-701 300 mg (QD) versus TR-701 400 mg (QD) in patients
with ¢SSSI in the US. Only data for the 200 mg treatment arm are included here.

e TR701-112: A multinational Phase 3 randomized, double-blind, multicenter study comparing the efficacy and
safety of 6-day oral TR-701 FA and 10-day oral linezolid for the treatment of ABSSSI.

e TR701-113: A multinational Phase 3 randomized, double-blind, multicenter study comparing the efficacy and
safety of IV to oral 6-day TR-701 FA once daily for 6 days and IV to oral linezolid 600 mg BID for 10 days for the
treatment of ABSSSI .

An overview of these studies is provided in Table 94.

Table 94: Overview of Clinical Efficacy and Safety Studies Included in the Microbiological Analysis

Study ID s.md:‘i Design Indication Key Inclusion/Exclusion Criteria Tmﬂ"mem No. Enrolled
Objectives Regimen
Phase 2 (Uncontrolled Study)
* Cellulitis, abscess and wound infection
Safety, Randomized not defined per current FDA guidance; TR-701 capsule,
climeal, and 3 y . + Systemic sign of infection not required if QD oral 200,300, | 64,64, and 64
TR701-104 3 multicenter, no cSSSI -
micro trol longest dimension >5cm or 400 mg [Total 192]
contro! 3 <
response, PK = 24 hours of antibiotics in the 96 hours (5 to 7 days)
prior to first dose of study drug allowed
Phase 3 (Controlled Studies)
+ Cellulitis/erysipelas, major cutaneous TR-701 FA tablet;
abscess, wound infection defined per oral 200 mg QD x 332
Rauldonuzec.l, current FDA guidance including size 6: placebo QD x 4
. Efficacy, multicenter, . (=75 cm’) requirement
TR701-112 active ABSSSI . .
safety, PK + At least one regional or systemic sign of
: controlled, non- infection LZD oral 600 mg 335
1 v BID x 10 day: -
mferiority * Antibiotics within 96 hours of first dose x s
of study drug not allowed
+ Cellulitis/erysipelas, major cutaneous TP};;OI F’.AbP'
do a abscess, wound infection defined per ) ?f‘l} posst 1 ::00 13
Rﬂum m‘fe > current FDA guidance including size switc léol;mé‘ =
, multcenter, (275 cm’) requirement me * 0.
Tr701-1130 | Efficacy, active ABSSSI ! : placebo QD x 4
safety, PK + At least one regional or systemic sign of
> controlled, non- infection LZD IV with
ferionty ossible switch to
ty * Antibiotics within 96 hours of first dose fml 600 mg BID x 334
of study drug not allowed:; 10 days

Source: Module 5 Clinical Study Reports Section 2; TR701-104, TR701-112, TR701-113

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection; BID=twice daily; cSSSI=complicated skin and skin structure infection (aligned with
former FDA/EMA guidelmes with clinical response determined by the Investigator); FA=free acid: TV=intravenous: PK=pharmacokinetic; QD=once daily:
LZD=lnezolid;: No =number

#82 sites in 11 countries: North America (US. Canada). Europe mcluding the European Union (Czech Republic, Germany. Hungary. Latvia. Slovakia, and
Ukrame). and other countries (Argentina, Brazil and. Peru).

95 sites (58 sites enrolled patients) in 10 countries: North America (US). Europe (Germany, Poland. Spain, Russia). South Africa. Australia/New Zealand,
and Latin America (Argentina, Mexico).

The Phase 3 studies TR701-112 (conducted August 2010 to September 2011) and TR701-113 (conducted
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September 2011 to January 2013) were randomized, non- inferiority (NI) clinical trials comparing the efficacy
of TR-701 FA (200 mg daily for 6 days) with linezolid (600 mg every 12 hours for 10 days) in adult patients (and
adolescents in TR701-113) with ABSSSI. TR-701 FA was administered orally in Study TR701-112 once daily and,
in Study TR701-113 was initially administered intravenously (1V) with the option of later switching to the oral
route after at least 2 IV infusions (1 active TR-701 FA infusion plus placebo infusion or 2 linezolid infusions).
Switching TR-701 FA or linezolid to IV infusion required that 2 of these 4 criteria were met: cessation of spread
of the primary ABSSSI lesion, absence of fever, no local signs or symptoms of the primary ABSSSI site
worsening, and/or improvement of at least 1 local sign or symptom of the primary ABSSSI site. Patients could
remain on IV therapy for the entire treatment duration based on the investigator’s discretion. These 2
protocols were designed to address both the FDA and European Medicines Agency (EMA) regulatory
requirements. While the EMA supports the traditional assessment of clinical response by Investigators at post-
therapy evaluation (PTE) as a primary endpoint, the FDA focuses on an earlier primary endpoint (ie, at least a
20% reduction in lesion area at 48-72 hours) (see Module 5.3.5.3 Integrated Summary of Efficacy [ISE] Section
2.1 for discussion regarding the Special Protocol Assessment [SPA] letters of agreement and ISE endpoint).
Secondary outcome measures of programmatic determination of clinical response and the Investigator’s
assessment of clinical response at the end-of-treatment (EOT) visits were defined. The Investigator-assessed
clinical outcome at the PTE Visit (formerly the Test of Cure evaluation in Study TR701-104) was used as the
primary outcome for the EMA (EMA Workshop on Antibacterials Report, March 2011). The differences in the
key efficacy endpoints in Studies TR701-112 and TR701-113 are summarized in Table 95.

Table 95: Efficacy Endpoints in Studies TR701-112 and TR701-113

Endpoint | TR701-112 [ TR701-113
Primary endpoint (at the 48 to 72 Hour Visit)

Temperature component | Temperature was <37.6° and at None
next measurement taken within
24 hours of 48 to 72 Hour Visit is
also <37.6°

Lesion component No increase in lesion area (length | 220% reduction in area of erythema.
= width) compared with baseline | edema, and/or induration (length =
width) of the primary ABSSSI lesion
compared with baselne

Secondary endpoint: programmatic determination of clinical response at EOT

Clinical response at EOT ‘ Presence/absence of pain included | Presence/absence of pain excluded
Source: Module 5.3.5.3 ISE Table 1
Abbreviations: ABSSSI=Acute bacterial skin and skin structure infection; EOT=End of Therapy

Patients with an ABSSSI caused by suspected or documented gram-positive pathogens(s) at baseline were
randomized 1:1 to study treatment. Randomization was stratified by the presence/absence of fever at
baseline (TR701-112 only), geographic region, and clinical syndrome (cellulitis/erysipelas, major cutaneous
abscess [maximum of 30% of the total study population], and wound infection).

Adjunctive antibacterial therapy was prohibited in patients with cellulitis/erysipelas or major cutaneous
abscess. Patients with wound infections could have been treated with adjunctive aztreonam and/or
metronidazole if a gram-negative pathogen was suspected (eg, Gram stain) or confirmed by culture. A patient
with a wound infection found to have a gram-negative pathogen after randomization, but no gram-positive
pathogen, was to discontinue study drug. After randomization, all temperature measurements were to be
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considered, and the highest value recorded. Phase 2 Study TR701-104 was a randomized, multicenter trial in
the United States comparing TR-701 administered at 3 dose levels once daily for 5 to 7 days in 192 adults with
cSSSls. Results from this study indicated that the lowest efficacious dose regimen was 200 mg once daily.
Because TR701-104 was conducted from September 2008 to February 2009, definitions for cellulitis, abscess,
and wound infection in this study differed from the current FDA guidance, e.g., a smaller criterion for
acceptable lesion size (5 cm?) than the current standard of 275 cm? was used.

Microbiological Evaluations

The study design, inclusion/exclusion criteria, and procedures for microbiological evaluations performed
during the clinical trials are summarized in this section. The study visits as defined in the protocol for each
study are summarized in Table 96.

Table 96: Study Visits for Studies TR701-104, TR701-112, and TR701-113

Study Visit Study Day® Notes
Baseline Day -1 or Day 1 Last measurement prior to the first dose of study
drug.
48-72 Hour Day 2 or Day 3 TR701-104: Not applicable
TR.701-104: could occur on Day 5. 6, or 7 or within
24 hours of designation of a patient as a clinical
failure
EOT Last dose of study | TR701-112, TR701-113: Day 11 (+2 days after the
(End of Therapy) drug last dose) or within 2 days of last dose and before

receiving rescue therapy in patients considered a
clinical failure or who had early discontinuation of
study drug

7-14 days after last
dose of study
drug/EOT Visit

This visit 15 termed Test of Cure (TOC) 1n protocol
TR701-104

PTE
(Post-therapy Evaluation)

TR701-104:21-28 days after the last dose of study
drug

TR701-112. TR701-113: 18-25 days after the last
dose of study drug

18-28 days after
last dose of study
drug

LFU
(late follow-up wvisit)

Source: Module 5.3.5.3 ISE Table 43
“Study Day is calculated relative to the first dose of study drug (Day 1); there is no Day 0 — the day prior
to the first dose of study drug 1s Day -1.

Inclusion and exclusion criteria for the 3 Phase 2 and 3 studies are summarized in the individual clinical study
reports (CSRs) (Module 5.3.5.2, TR701-104; Module 5.3.5.1, TR701-112, and TR701-113). The schedule for
performing microbiologically-related study assessments during the clinical trial is summarized in Table 10 for
the Phase 3 controlled studies.

Microbiological Sampling

In Studies TR701-112 and TR701-113, appropriate specimens (aspirates, biopsy, deep swabs) of the primary
ABSSSI site and blood were collected at timepoints indicated in the Schedule of Study Procedures (Table 97).
Superficial swabs of the lesion site were not acceptable. Specimens were required for abscesses and wounds
at Screening; cellulitis specimens were collected according to standard practice at the study site. Two sets of
aerobic/anaerobic blood cultures (obtained at the different anatomic collection sites) were also required at
Screening. Similar specimens and sampling methods were employed in Study TR701-104 (Module 5.3.5.2).
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Table 97 Schedule of Microbiology -Related Study Procedures for Phase 3 Studies TR701- 112 and TR701- 113

Study Procedures Screening Study Visits
(<24 h of 1" dose) Day PTE LEU
1 1 | 4872 | 7 EOT 7-14d 18-25d
hour 11+24 after EOT | after EOT
Verify that patient meets inclusion and exclusion criteria X X
Exam, measurement, signs & symptoms of ABSSSI X x° X X X X X*
Obtain ABSSSI site specimen® X x° xX* X X* X
Blood for culture (2 aerobic, 2 anaerobic) X x° X= X X X X x5
Perform Investigator's assessment of clin response X X X X*
Assess clinical relapse (if cure at PTE)
Record prior and concomitant medications b.¢ X X X X X X X

Source: Module 53.5.1 Protocol TR701-112 Appendix J and Protocol TR701-113 Appendix K

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection: d=day(s): EOT=end of treatment: h=hour(s); PTE=post treatment; LFU=late
follow-up

“If patient discontinues study treatment before Day 10, perform the EOT assessments within 2 days after the last dose.

"Omit if Screening procedures were performed on the same day that Dose 1 is administered and omit a blood sample if the sample obtained at Screening
was adequate.

“Perform only for patients not categorized as a Failure at prior visit.

4Appropriate ABSSSI site specimens (superficial swab not acceptable) at baseline was evaluated with Gram stain and by culture and susceptibility testing
After baseline, ABSSSI site specimens were only required if no improvement or deterioration of lesion, and if easily accessible. Obtain a specimen on
Day 1 only if the baseline sample was madequate or not available for testing. Patients with cellulitis/erysiplelas or major cutaneous abscess and a culture
or Gram stain that indicates or suggests the presence of a gram-negative pathogen causing the ABSSSI were to be excluded from enrollment. Patients with
cellulitis/erysipelas or major cutaneous abscess randomized before culture results are available and found to have a gram-negative pathogen that requires
an antibiotic with specific gram-negative coverage discontinued study drug and completed assessments for safety. A patient with a wound infection found
to have a gram-negative pathogen after randomization. but no gram-positive pathogen. discontinued study drug and completed assessments for safety

°If clinically indicated

Perform at on-site visit only if clinically indicated

ERepeat after baseline only if previously positive or as clinically indicated.

Specimens from the primary ABSSSI site were collected and sent to the study site’s local laboratory for Gram
stain and culture. Accreditation for local laboratories is available and located in the Clinical Trial Master File.
Identification of pathogens from the ABSSSI specimens and blood cultures was performed according to the
local study site standard procedures. For some study sites in South America, South Africa, and Russia, a
regional laboratory was designated for identification and susceptibility testing.

In addition, the following regional laboratories were used for some sites in Phase 3 studies where local
laboratories were not available: ®® (Studies TR701-112 and TR701-113), o

(Study TR701-112), ®® (study TR701-113), o

(Study TR701-113), O@ (study

TR701-112), ®®. All unique organisms from the ABSSSI site and/or blood samples were to be stored and sent
to the Trius-designated central laboratory for confirmation of identification and susceptibility testing, unless
indication in the protocol as “never a pathogen”. Isolates from Study TR701-112 and -113 were all transferred
to and analyzed ®® |nstructions for processing and transporting
isolates to the central laboratory were provided in the Microbiology Laboratory Manual. A summary of the
relevant microbiological study procedures for the uncontrolled trial are summarized in Table 98.2.
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Table 98: Schedule of microbiology related study procedures for phase 2 study TR701-104.

TOC LFU*
Scr i 7-! 21-2
Study Procedures creeniung Day1l® | Day2 | Day3 | Dav4 Day5 | Day6® | EOT" 14d 21-28d
- (Day -1 to 0) N - ; - : N post- post-
treatment treatment

Examination, measurements, and x x
signs and symptoms of cSSST
Record cSSSI procedures X X X X X X X
Microbiology testing X X X X X X X X X
Blood for culture Xt X: X* X2 X* Xt x* Xt
Assessment of clinical outcome X X
Assessment of clinical relapse X
Prior or concomitant medications X X X X X X X X X X"

Source: Module 5.3.5.2 TR701-104 CSR Body Report Table 9-2

Abbreviations: ¢5SSI=complicated skin and skin structure mfection; d=day(s): EOT=End of Therapy visit; LFU=Late Follow Up visit; TOC=Test of Cure

visit (called Post-therapy evaluation i the Phase 3 studies)

“If Day 1 1s the same day as the Screening visit, procedures do not need to be repeated.

"If therapy is continued after 5 days.

“EOT was the last day of study drug admimnistration

SLFU visit be conducted by telephone.

*An appropriate cSSSI site specimen 1s to be obtained at baseline and Gram stam and susceptibility tests performed. After baseline, ¢SSSI site specimens are to
be obtained when medically indicated and a focus of infection 1s present. If the patient’s culture 1s positive for a gram-negative pathogen at baseline and requires
additional antibiotic therapy, the patient is not eligible to participate in the study. If the patient 1s enrolled before culture results are available and the culture 15
positive for a gram-negative pathogen and requires additional antibiotic therapy, the patient must be discontinued from the study drug.

“Two separate blood samples are to be collected for anaerobic and aerobic evaluations for a total of 4 samples.

EAfter baseline, blood cultures should only be repeated if previously posttive or medically indicated.

2All concomitant medications are to be collected through LFU.

Pathogen Determination

Pathogen determination was based on the genus and species identification from the central laboratory. Any
discrepancies between identification by the central laboratory and the local laboratory were resolved by
requesting a back-up isolate from the study site and retesting by the central laboratory. The result from the
central laboratory was recorded in the database. If for some reason the central laboratory never received a
specimen, the local laboratory determination was used. In general, the following organisms were always
considered a pathogen in studies TR701-112, TR701-113, and TR701-104:
e Monomicrobial infections caused by

S. aureus

S. haemolyticus

S. lugdunensis

S. pyogenes

S. agalactiae,

S. dysgalactiae,

S. anginosus Group (eg, S. anginosus, S. intermedius, and S. constellatus)

E. faecalis

E. faecium

Gram-positive anaerobes

e Polymicrobial infections and all other organisms were reviewed on a case-by-case basis via manual review by

Trius prior to each study’s database lock and a determination was made of whether the organism was a
pathogen.

The controlled studies protocols state that the following organisms were never considered to be a pathogen:
Staphylococcus saprophyticus, Corynebacterium spp., S. epidermidis, Bacillus spp., diphtheroids, micrococci,
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and Candida spp, Aspergillus spp, or other fungi. Any isolates not falling into either of these 2 categories, any
organisms isolated from a blood culture, and all gram-negative organisms were reviewed on a case-by-case
basis by Trius prior to database lock and a determination was made as to whether the organism was a
pathogen.

Definition of Analysis Populations

The analysis populations defined for the 2 controlled studies and the uncontrolled study in the clinical
program are summarized in the following 2 tables. Definitions for analysis sets differed between the
Controlled Studies and the Uncontrolled Study. The definition for each analysis set and the number of patients
in each analysis dataset for Studies TR701-112 and TR701-113 are shown in Table 99. The analysis sets for all
studies overall and by geographic region are shown in Table 100. Note that patients from Study TR701-126 are
not included in the microbiological analysis and only patients in Study TR701-104 who received the 200-mg
daily dosage of TR-701 are included in the microbiological analysis.

Table 99: Analysis Data Sets for Controlled Studies

TR701-112 and TR701-113
Integrated Data
Abbrev. Data Set Description
TR-701 FA Linezolid
N N
ITT Intent to Treat All randomized patients 664 669
Patients with a baseline gram-
Microbiological | positive pathogen from a blood 5
MITT Intent to Treat culture or from the primary 406 42
ABSSSI site
Patients who completed
Climeally 48-72 Hour and EOT
i ¢ 5
CE-EOT Evaluable at EOT | assessments without protocol o7 598
violations impacting efficacy
Patients who completed EOT
Clinically and PTE assessments without
CE-PTE cany protocol violations impacting 569 560
Evaluable at PTE
efficacy unless assessed as a
clinical failure
Patients 1n both the MITT and 358 366
ME Microbiologically | CE-EOT data sets .
Evaluable Patients 1n both the MITT and 342 340
CE-PTE data sets o

Source: Module 5.3.5.3 ISE Table 48 and Figure 3 and Section 8 Appendix Post-text Table 1
Abbreviations: ABSSSI=acute bacterial skin and skin structure mfection; CE=clinically evaluable;
EOT=end of therapy: ITT=Intent to Treat: ME=microbiologically evaluable; MITT=Microbiological Intent
to Treat; N=number of patients; PTE=post treatment evaluation
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Table 100: Analysis Data Sets for the 200-mg, Daily Dosage Groups in the Uncontrolled Study — Study TR701-104

Abbrev. Data Set Description TR701-104
N
ITT Intent to Treat All randomized patients 64
MITT Modified ITT ITT patients with at least 1 dose of study drug 63
MITT Clinical MITT MITT Patients with a clinical diagnosis of 53

cSSSI
Microbiological Modified | cMITT patients with a baseline gram-positive
mMITT Intent to Treat cSSSI pathogen 49
b Chnically Evaluable cMITT patients without protocol violations
CE - . . 56
(Test of Cure Visit) impacting efficacy assessments

ME" Microbiologically Evaluable Patients in both the mMITT and CE data sets 43

(Test of Cure Visit)
Source: Module 5.3.5.2 TR701-104 CSR Body Report Table 11-1 and Figure 2

Abbreviations: CE=chmcally evaluable: cMITT=climcally Modified Intent to Treat; ITT=Intent to
Treat; ME=microbiologically evaluable: MITT=Modified Intent to Treat; mMIT T=microbiological
Modified Intent to Treat: N=number of patients.

*Total patients in data set

Sample size determined at Test of Cure Visit.

The Microbiological Intent-to-Treat (MITT) analysis set consists of all patients who were randomized and who
have at least one gram-positive bacterial pathogen identified from a blood culture or from a culture of a
microbiological sample obtained from the primary cSSSI (called mMITT in TR701-104) or ABSSSI (TR701-112
and TR701-113) site at baseline using a valid sampling technique. To be considered Clinically Evaluable,
patients had to meet the conditions in the protocol inclusion criterion describing cSSSI (TR701-104 only) or
ABSSSI (ie, clinical syndromes including cellulitits/erysipelas, major cutaneous abscess, and wound infection
starting within 7 days of the Screening Visit) that required antibiotic therapy. Inclusion criteria specified details
of the size and appearance of the local infection and the systemic signs of infection. Two CE analysis sets were
defined: CE-EOT and CE-PTE. In addition, depending on the efficacy outcome analyzed, the definition of the CE
analysis sets will differ slightly as indicated below. Criteria for inclusion in the CE analysis sets follow the
definitions provided in the SAP for each individual study. Differences between the criteria for the controlled
and uncontrolled study are summarized below:

e Diagnosis of cSSSI (TR701-104) or ABSSSI (TR701-112 and TR701-113)

e Prior systemic antibiotic therapy — In study TR701-104, prior antibiotic therapy (<24 hours in the previous 96
hours) was allowed per the inclusion criteria. In studies TR701-112 and TR701-113, prior systemic or topical
antibiotic therapy was not allowed, and thus, patients who received any systemic or topical antibiotic (on the
primary lesion) within 96 hours prior to first dose of study drug were excluded from the CE-EOT and CE-PTE
analysis sets.

e Concomitant antibiotic therapy — Systemic concomitant antibiotic therapy was prohibited from the first dose
of study drug through the EOT or PTE visits, ie, potentially effective therapy against the baseline pathogen
(other than adjunctive aztreonam and/or metronidazole in patients with infected wounds with gram-negative
infections [studies TR701-112 and TR701-113]). These patients were excluded from the CE-EOT and CE-PTE
analysis sets for the analysis of Investigator’s assessment of clinical response.

e Only Studies TR701-112 and TR701-113 were included in the analysis of the programmatic determination of
clinical response at EOT. For this outcome measure, patients who received any systemic concomitant
antibiotic therapy from the first dose of study drug through the EOT visit that is potentially effective against
the baseline pathogen (other than adjunctive aztreonam and/or metronidazole in patients with gram-negative
infections) are considered clinical failures. Thus, these patients are included in the CE-EOT analysis set for the
analysis of this secondary outcome measure.
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Concomitant surgical procedures — Patients who received an unplanned major surgical procedure for the
treatment of the primary ABSSSI are defined as a clinical failure for both the Investigator’s assessment of
clinical response and the programmatic determination of clinical response at EOT and thus, are included in the
CE analysis sets. Patients with a surgical procedure other than for treatment of the primary ABSSSI that
potentially confounds the outcome assessment are excluded from the CE analysis sets.

Study Drug Therapy

= Received at least one dose of study drug and the correct study drug based on the randomization
assignment

= For studies TR701-112 and TR701-113, study personnel involved in the assessment of efficacy
remained blinded to study treatment, unless a treatment limiting adverse event occurred which
required emergency unblinding.

= Evaluable failure: The patient received the first 2 doses of active study drug (TR-701 FA group) or first
4 doses of active study drug (linezolid group) and the Investigator classified the patient as a clinical
failure unless the patient had a treatment limiting adverse event. For the analysis of the programmatic
determination of clinical response at EOT, only studies TR701-112 and TR701-113 were used.

= Evaluable success: The patient received at least 5 doses of active study drug (TR-701 FA group) or at
least 10 doses of active study drug (linezolid group) and the Investigator classifies the patient as a
clinical success at the EOT and PTE Visits.

Clinical Outcome Assessment - Patients must meet the following to be included in the CE analysis sets:
For the CE-EOT analysis set:
=  Completed the clinical response outcome assessment at the EQT Visit (not an indeterminate response)
= The EOT Visit occurred in the protocol specified window (unless deemed a failure prior to the
scheduled visit).

For the CE-PTE analysis set:
=  Completed the Investigator’s assessment of clinical response at the PTE Visit (not an indeterminate
response), unless defined as a clinical failure based on Investigator’s assessment at the EOT Visit.
= The PTE Visit occurred in the protocol specified window (unless deemed a failure prior to the
scheduled visit).
Baseline or Inter-current medical events — Patients were excluded from the CE analysis set if they met a
protocol-defined exclusion criteria at baseline (ie, prior to randomization) that could have affected the efficacy
assessment.

The Microbiological Evaluable (ME) analysis set consists of all patients in both the MITT and CE-EOT analysis
set. The ME-PTE analysis set consists of all patients in both the MITT and CE-PTE analysis sets.

Primary Efficacy Clinical Outcome Measures

Briefly, the primary outcome measure was early clinical response at 48 to 72 hours after the first dose of study
123

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

drugin the ITT analysis set. Only studies TR701-112, TR701-113, and TR701-126 (not included in the
microbiology analysis), were included in the primary efficacy outcome, since lesion measurement data were
not collected within the 48-72 hour timeframe in the TR701-104 study. The primary outcome measure is the
early clinical response at 48 to 72 hours after the first dose of study drug in the ITT Analysis Set. For the EMA,
early clinical response is an additional efficacy outcome measure. Patients were programmatically defined as a
responder or a nonresponder to therapy (Table 101).

Table 101: Clinical Response at 48 to 72 Hours after First Dose of Study Drug

Clinical Response Definition

Responder Patients were programmatically defined as a responder if:

The patient had at least a 20% decrease from baseline in lesion area 48 to 72

hours after the first dose of study drug ®

* Lesion area was defined as
o longest head-to-toe length of the erythema x widest perpendicular width

of the erythema (TR701-112)

o longest head-to-toe length of the largest of erythema, induration and/or
edema x widest perpendicular width of the largest of erythema,
induration and/or edema (TR701-113).

Nonresponder Patients were programmatically defined as a nonresponder if any of the criteria

outlned below were met:

* At the 48 to 72 Hour Visit, less than a 20% decrease from baseline 1n lesion
area, compared with baseline.

* Through 72 hours after the first dose of study drug, receipt of any systemic
concomitant antibiotic therapy that is potentially effective against the
baseline pathogen with the exception of adjunctrve aztreonam and/or
metronidazole in patients with wound infections. If a patient did not have a
pathogen 1solated at baseline and the systemic concomitant antibiotic
recerved has gram-positive activity, the patient was defined as a failure.

e  Through 72 hours after the first dose of study drug, death (all-cause
mortality)

Indeterminate Patients were considered to have an indeterminate response if they had missing

data such that a response could not be determined.

Patients with an mdetermunate response are included m the denonunator for the

determination of the response rate, therefore these patients are essentially defined

as nonresponders.

Source: Module 5.3.5.3 ISE Statistical Analysis Plan V2.0 Section 3.4.1

*Lesion measurement data were not collected within the 48-72 hour timeframe in the TR701-104 study.

If no lesion measurements taken prior to the first dose of study drug were available, lesion measurements
taken within 6 hours after the first dose of study drug could be used as the baseline measurement. The 48-72
hour visit occurred no later than 73 hours (ie, 72 hours and 59 minutes) after the first dose of study drug.
Microbiological Outcomes

Microbiological response definitions for the evaluations performed at the EOT and PTE Visits are presented in

Table 102. Note that post-baseline microbiological samples were collected only in patients with no
improvement or with deterioration of lesions and if easily accessible.
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Table 102: Microbiological Response Definitions at the EOT and PTE Visits

Term Definition

Eradication Absence of original baseline pathogen(s)

Presumed No source specimen to culture in a patient assessed as a clinical success:

Eradication * Based on the programmatic determination of clinical response for the EOT Visit
*  Based on the Investigator’'s assessment of clinical response for the PTE Visit

Persistence Continued presence of the original baseline pathogen(s)

Presumed No source specimen to culture in a patient assessed with a clinical failure:

Persistence s Based on the programmatic determination of clinical response for the EOT Visit

* Based on the Investigator’'s assessment of clinical response for the PTE Visit

Indeterminate | The patient’s clinical response was indeterminate or other circumstance that precluded
a microbiological evaluation

Source: Module 5.3.5.3 ISE Statistical Analysis Plan V2.0 Table 8.
Abbreviations: EOT=end of treatment; PTE=post therapy evaluation

For patients with multiple microbiological samples taken either while the patient was on study drug (for
determination of superinfection) or post-treatment (for determination of new infection) all cultures were used
in the analysis. Microbiological outcome categories at the EOT and PTE Visits are eradication, presumed
eradication, persistence, presumed persistence, and indeterminate. Favorable microbiological outcomes are
eradication or presumed eradication. Unfavorable microbiological outcomes are persistence or presumed
persistence. Microbiological response was derived using electronic microbiology data from the central
laboratory (or the local laboratory if the central laboratory never received a specimen) and from pathogen
determination provided by Trius for each baseline isolate. Per-patient microbiological responses were based
on per-pathogen outcomes.

Microbiological Efficacy Analyses

The clinical response assessment by key target pathogen was determined as the proportion of patients with a
clinical success at the EOT Visit and the PTE Visit, for each key target pathogen isolated at baseline for the
blood culture and separately for the culture of the ABSSSI site. The number and percentage of patients in each
treatment group with a clinical success was tabulated per key target pathogen for the MITT and ME analysis
sets. The Investigator’s assessment of clinical response at the PTE Visit in the MITT and ME analysis sets was
also provided by mono-microbial and poly-microbial infections (gram-positive only and mixed infections
[gram-positive and gram-negative]) from the ABSSSI site.

Per-pathogen microbiological response and Investigators assessment of clinical response at EOT (MITT analysis
set) and PTE (MITT and ME analysis set) were summarized by MIC of TR-700 or linezolid and for the disk
diffusion zone diameters of TR-700 for the key target pathogens from the primary infection site or blood.
Pathogens from the primary infection site and blood culture were combined for summary of per pathogen
outcomes. Microbiological categories for pathogens identified after baseline assessment are Superinfection
and New Infection. The number and percentage of patients with a Superinfection or New Infection after
baseline was presented by treatment group for the MITT and ME analysis sets.

The following microbiological analyses were completed for the subgroups:

Baseline pathogens from the primary infection site and from the blood culture in the MITT analysis set

125

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

e Baseline MIC of TR-700 and linezolid to key target pathogens from the primary infection site or blood culture
in the MITT analysis set by Geographic Region

e MIC summary statistics of TR-700 and linezolid to key target pathogens from the primary infection site or
blood culture in the MITT analysis set by Geographic Region

e Per-pathogen microbiologic response at EOT (MITT analysis set) and PTE (MITT and ME analysis sets) by MIC of
TR-700 or linezolid for key target pathogens from the primary infection site or blood culture by Geographic
Region

e Per-pathogen microbiologic response at EOT (MITT analysis set) and PTE (MITT and ME analysis sets) by disk
diffusion zone diameter of TR-700 for key target pathogens from the primary infection site or blood culture by
Geographic Region

e Per-pathogen Investigators assessment of clinical response at EOT (MITT analysis set) and PTE (MITT and ME
analysis sets) by MIC of TR-700 or linezolid for key target pathogens from the primary infection site or blood
culture by Geographic Region

e Per-pathogen Investigators assessment of clinical response at EOT (MITT analysis set) and PTE (MITT and ME
analysis sets) by disk diffusion zone diameter of TR-700 or linezolid for key target pathogens from the primary
infection site or blood culture by Geographic Region

e Per-pathogen programmatic determination of clinical response at EOT (MITT analysis set) by MIC of TR-700 or
linezolid for key target pathogens from the primary infection site or blood culture by Geographic Region

Baseline Isolates in Clinical Trials

Microbiological samples were required only at baseline and in patients with no improvement or with
deterioration of lesion, and, for cellulitis, if easily accessible. The distribution of species and the in vitro
susceptibility of baseline pathogens in the MITT and ME populations are summarized in the following sections.
Summary data presented include the distribution of baseline pathogenic organisms by primary infection site
or blood culture and MIC and zone diameter values for TR-700 and linezolid. The data are further analyzed by
geographic region, clinical syndrome, and the IV drug abuser subpopulations. Early clinical studies used the
disodium salt of TR-701 (TR-701), while Phase 3 studies used the free acid of TR-701 (TR-701 FA). TR-701/FA is
used in this section when reference is made to both the disodium salt and the free acid of TR-701.

The tables and figures will present the data for the MITT and/or ME populations as indicated in Table 103. The
ME population (at PTE) as a percentage of the MITT population was 87.7% and 84.2%, respectively, for the TR-
701/FA treatment group of the uncontrolled and controlled studies. For the combined studies, the ME
population was 84.6% of the MITT population. The ME population as a percentage of the MITT population was
82.5% for linezolid.
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Table 103: Integrated Summary of Microbiology Data from Central Laboratory

Combined
U ncontl‘crlled Controlled Studies Uncontrolled
Study N and Controlled
Population Geographic (104) (112/113) Studies Data
P Region (104/112/113)
TR-701 TR-701 FA | Linezolid TR-701/FA
200 mg 200 mg 1200 mg 200 mg
MITT, No. Patients All 49 406 412 455
US/Canada 49 297 303 346
Europe 0 77 24 17
EU* 0 15 13 15
Other 0 32 25 32
ME, No. Patients at -
iy 2 3
PTE All 43 34 340 85
US/Canada 43 243 247 286
Europe 0 72 72 72
EU 0 11 12 11
Other 0 27 21 27
ME at PTE as
Percentage of MITT 87.7 842 825 84.6
(All Regions)

Source: Appendix 9 Summary Tables — Table 1.1, Table 1.1.1, Table 1.1.2, and Table 8.2, Table 8.2.1,
and Table 8.2.2

Abbreviations: MITT=Microbiological mtent to treat; ME=Microbiologically evaluable: PTE=post-
therapy evaluation

*EU. European Union as a subset of Europe.

Microbiological Response

Overall, high rates of per-pathogen and per-patient microbiological responses were seen in the TR-701/FA and
linezolid groups at the EOT and PTE Visits across analysis sets, and rates were generally consistent across
geographic regions and clinical syndromes. Almost all favorable responses were based on clinical response and
not on confirmed pathogen eradication.

Microbiological outcome categories at the EOT and PTE Visits were eradication, presumed eradication,
persistence, presumed persistence, and indeterminate. Favorable microbiological outcomes were eradication
or presumed eradication. Unfavorable microbiological outcomes were persistence or presumed persistence.
Microbiological response was derived using data from the central laboratory and from pathogen
determination provided by the Sponsor for each baseline isolate.

Per-patient microbiological responses were based on per-pathogen outcomes. To have an overall per-patient
favorable microbiologic response, the outcome for each baseline pathogen must have been favorable
(eradicated or presumed eradicated). If the outcome for any pathogen was unfavorable (persistence or
presumed persistence), the patient was considered to have an unfavorable per-patient microbiologic
response. If the same pathogen was isolated from both the blood and the ABSSSI site culture, the worst
outcome was used to determine per-patient microbiologic response. Superinfections were not considered in
the microbiological response.
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Per-Pathogen Microbiological Response (ME population)

In the TR-701 FA and linezolid groups, 95.6% and 98.0% of patients, respectively, had a favorable
microbiological response for Staphylococcus aureus at the EOT Visit. The favorable response rates for MRSA
were 92.6% for the TR-701/FA group and 96.8% for the linezolid group, and for MSSA were 97.7% and 98.9%,
respectively. Per-pathogen microbiological responses for key target pathogens from the primary infection site
or blood cultures at the EOT Visit were similar in both treatment groups in the ME Analysis Set. The few
exceptions, where the difference in response rate was greater than 10% between the TR-701 FA and linezolid
groups, were seen with pathogens that involved smaller numbers of patients. The per-pathogen
microbiological response for key target pathogens from the primary infection site or blood cultures at the EOT
Visit in the ME Analysis Set is presented in Table 104.

Table 104: Per-pathogen Microbiological Response for Key Target Pathogens from the Primary Infection Site or Blood Cultures at
the EOT Visit (ME Analysis Set)

Controlled Studies (112/113) Controlled Studies (112/113)
. . . . ik TR-701/FA 200 mg | Linezolid 1200 mg i . N . TR-TOUFA 200 mg | Linezolid 1200 mg
Per-pathogen Microbiological Response at the EOT Visit (N-358) me (N=365) me Per-pathogen Microbiological Response at the EOT Visit =338 e (N=366) ne
n (%) n (%) n (%) n (%)
Staphylococcus aurens N1 203 306 Persistence 0 0
TFavorable 280 (95.6) 300 (98.0) Presumed Persistence 1(45) 1(38)
Eradication 0 2(0.7) Indeterniinate 0 0
Presumed Eradication 280 (95.6) 208 (97.4) Peptostreptococcus spp.N1 3 5
Unfavorable or Ind 5as) 50.0) Favorable 3 (100.0) 5 (100.0)
Persistence 1(14) 103) Eradication 0 _0
Presumed Persistence 827 3(10) - Presumed i.:adtcatmu 3 (lgﬂ 0) 5 (lgl} 0)
Tndeterminate 1(03) 2(0.7) Percionce o 0
MRSA.NIL 121 15 Presumed Persistence 0 0
Favorable 112 (92.6) 121 (96 8) JY P ——— 0 0
Eradication 0 0 Enteracoccus faecalis.N1 g 4
Presumed Eradication 112 (92.6) 120 (96.0) Favorable 6(75.0) 4 (100.0)
Unfavorable or Indeterminate 20074 432 Eradication 0 0
Persistence 1(08) 108 Presumed Eradication 6(75.0) 4(100.0)
Presumed Persistence 7(58) 2(1.6) Unfavorable or Indeterminate 2(25.0) 0
Indeterminate 1(0.8) 1(0.8) Persistence 0 0
MSSANI 172 183 Presumed Persistence 2(25.0) 0
Favorable 168 (97.7) 181 (98.9) Indeterminate 0 0
Eradication 0 2(L1) Staphylacoceus haamolyticus N1 5 8
Presumed Eradication 168 (97.7) 178 (973) Favorable 5 (100.0) 8 (100.0)
Unfavorable or Indeterminate 4(2.3) 2(LD) Eradication 0 1(125)
Persistence 3(L7) 0 Presumed Eradication 5 (100.0) 7(87.5)
Presumed Persistence 1(0.6) 1(0.5) Unfaverable or Indefermmate 9 0
Indeterminate 0 1(0.5) Persistence 0 0
Streptococcus pyogenes N1 31 17 Presumed Persistence 0 0
Favorable 31(100.0) 17 (100.0) Indeterminate _ 0 0
Erdicaion 162 169 Staphylococcus lugdmensis N1 3 i
Presumed Eradication 30(96.8) 16 94.1) Favorable 31000) 3(1000)
Unfavorable or Indeterminate 0 0 Eradication 0 0
Persistonce 0 o Presumed Eradication 3 (100.0) 5 (100.0)
Ui ible or Indeterminate 0 0
Presumed Persistence 0 0 Persistence ) )
Indeterminate 0 0 Presumed Persistence 0 0
Streptococeus anginosus gronp N1 22 26 Indeterminate 0 0
Favorable 21(95.5) 25(96.2) Streptococcus N1 9 9
Emadication 0 0 Favorable 8(88.9) 3(88.9)
Presumed Eradication 21(95.5) 25 (96.2) Eradication 0 0
Unfavorable o Indeferminate 1(45) 1(38) Presumed Eradication 3(380) 3(880)
Controlled Studies (112/113)
Per-pathogen Microbiological Response at the EOT Visit IRJOI:’-EA_ 200 mg LIHE‘ZO]:ld 1.200 me
(N=358) (N=366)
u (%) u (%)
Unfavorable or Indeternunate 1(11.1) 1(11.1)
Persistence 0 0
Presumed Persistence 1(11.1) 0
Indeterminate 0 1(11.1)

Source: Post-text Table 35.2

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection; EOT=end of therapy; ME=microbiologically
evaluable; MRS A=methicillin-resistant Staphylococcus aureus: MSSA=methicillin-susceptible Staphylococcus aureus
Notes: N=number of patients in the ME analysis set: n=number of patients in the specific category. N1=number of patients
with the specific pathogen isolated from the ABSSSI. Percentages are calculated as 100 * (w/N1). Presumed eradication and
presumed persistence is based on the programmatic determination of clinical response at the EOT.
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Favorable per-pathogen microbiological response for key target pathogens from the primary infection site or
blood cultures at the PTE Visit was similar in both treatment groups in Controlled Studies in the ME Analysis
Set. The few exceptions, where the difference in response rate was greater than 10% between TR-701 FA and
linezolid groups, was seen with pathogens that involved smaller numbers of patients. The TR-701/FA response
rate was similar in the Controlled Studies and the Combined Uncontrolled and Controlled Studies. The per-
pathogen microbiological response for key target pathogens from the primary infection site or blood culture at
the PTE Visit in the ME Analysis Set is presented in Table 105.

Table 105 Per-Pathogen Microbiological Response for Key Target Pathogens from the Primary Infection Site or Blood Culture at
the PTE Visit (ME Analysis Set)

Combined l’nl‘(c'nz:lll‘gli]]ﬁldnml
Uncontrolled and Controlled Studies (112/113) Contralled
Controlled Studies (112" ]13] CD“U‘?HH] Per-Pathogen Microbiological Response at the PTE (mi?ffgffm
o Studies Visit Tinesolid TRI0UEA
Per-Pathogen Microbiological Response at the PTE (104112113) TR-TOLFA 200 mg l‘j:;[f‘l'n'g 00 me
Vi Linezolid TRI0LTA (=34) =340) -385)
TR-701FA 200 mg (%) (%) n (%)
. 1200 mg 200 mg
N=342) =1 - aoc Eradication 0 1(56) 0
1 (%) ('\_(0 ) ) (\_(38;) Presumed Eradication 28 (93.3) 17 (94.4) 28 (933)
n{% 1% Unfavorable or Indeterminate 2(6.7) 0 2(67)
Staphylococcus aurens, N1 285 284 34 Persistence 0 0 0
Favorable 271(05]) 279(082) 30(%5.7) ;‘;“I“ed Pf‘““e““ 2 f” g 2 (g-”
- leterminate
Eradication 0 207 0 Streptacaccus anginosus-milleri group, N1 20 i 0
Presumed Eradication (%)) 207 (975) 310957 Favorable 19 (95.0) 23(958) 19 (95.0)
Unfavorable of Indeterminate 14(49) 5(18) 1443) Eradication 0 0 0
Presumed Eradication 19 (95.0) 23 (95 8) 19 (95.0)
Pessistence EL0RY 0 309 Unfavorable or Indeterminate 1(50) 142 1(50)
Presumed Persistence 11(39) 5(19) 11(34) Persistence 0 0 0
Indeterminate 0 0 0 Presumed Persistence 160 1.2 150
- Indeterminate 0 0 0
MRSANI n 116 14 - Paptostreptococcus spp N1 2 3 4
Favorzble 112(918) 13974 144(833) Favorable 2(100.0) 2(667) 4(1000)
Eradication 0 0 0 Eradication 0 0 0
Presumed Eradication 11218) 112966) 144(933) Presumned Eradication 20000 2(887) 4000
Unfavorable or Indeterminate 0 1(333) 0
Unfavorable or Indeferminate 10(82) 3(26) 10(6.9) Persistence 0 0 0
Persistence 1(08) 0 1(06) Presumed Persistence 0 1(333) 0
Bresumed Persistence 9(14) 326) 96Y) ‘ﬂdﬂ“;m“‘; = : - 2
faecails.
Indeterniinate 0 0 0 Favorable 70778) 1(1000) 7078
MSSA N1 163 170 170 Eradication 0 0 0
Favorzble 150.975) 168 (988) 166 (97.6) Presumed Eradication T078) 4(1000) 1078
- Unfaverable or Indeterminate 2222 0 222
Eradication 0 2(12) 0 Persisience 0 7 )
Presumed Eradication 150(975) 165(97.1) 166 (97.6) Presumed Persistence 2(222) 0 2(2.2
Unfavorable or [ndeterminate 403 2(1) 404) e __ 0 0 0
Pyl us haemolyticus N 5 5
Persistence 219 0 21y Favorable 5 (100.0) 5 (100.0) 5 (1000)
Presumed Persistence 2(12) 2(12) 2(12) Eradication 0 0 0
Indeferminate 0 0 0 Presumed Eradication. 5 (100.0) 6 (100.0) 5 (100.0)
Sweptococeus pyogenes, N1 30 18 30 3 P,Iffmwim.ﬁ Mh&‘ﬂ‘;ﬂﬁ 3 g g
Favorable 28(933) 18(100.0) 28(933) Favorable 2(100.0) 6 (100.0) 5 (100.0)
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Combined
Uncontrolled and
Controlled Studies (112/113) Controlled
Srudies
Per-Pathogen f\[it‘l‘ﬂbil){lzli%l'i;‘ﬂl Response at the PTE (104112/113)
Linezolid TR-7T01FA
TR'T']E'\_E; ui”" ng 1200 mg 200 mg
n (%) (=340 =385
n (%) n (%)
Eradication 0 0 0
Presumed Eradication 4 (100.0) 6 (100.0) 6 (100.0)
Unfavorable or Indeterminate 0 0 0
Streprococcus agalactiae N1 8 g 9
Favorable 7(87.5) 8 (100.0) 8(83.9)
Eradication 0 0 0
Presumed Eradication 7(87.5) 8 (100.0) 8(83.9)
Unfavorable or Indeternunate 1(12.5) 0 1(11.1)
Persistence 0 0 0
Presumed Persistence 1(125) 0 1(11.1)
Indeterminate 0 0 0
Straptococcus dysgalactias N1 1 0 1
Favorable 1(100.0) 0 1(100.0)
Eradication 0 0 0
Presumed Eradication 1(100.0) 0 1(100.0y
Unfavorable or Indeterminate 0 0 0

Source: Post-text Table 36.2

Abbreviations: ABSSSI=acute bacterial skin and skin structure mfection; ME=microbielogically evaluable;
MRSA=methicillin-resistant Staphylococcus aurens; MSS A=methicillin-susceptible Staphylococcus aureus; PTE=Post-
Therapy Evaluation; spp =species

Notes: N=number of patients in the ME analysis set; N1=Number of patients with the specific pathogen isolated from the
ABSSSL n=number of patients in the specific category. Percentages are caleulated as 100 = (n/N). Presumed eradication and
presumed persistence is based on the Investigator assessment of clinical response at the PTE Visit.

Per-Pathogen Microbiological Response by Subgroup at the EOT and PTE Visits

Favorable per-pathogen microbiological responses for key target pathogens from the primary infection site or
blood cultures at the EOT Visit were similar in both treatment groups in Controlled Studies in the ME Analysis
Set by geographic region. For the most commonly isolated pathogen, Staphylococcus aureus, positive
microbiological responses were seen more frequently in Europe than in the United States/Canada, based
primarily on the higher rate of presumed response in Europe. MRSA pathogens had a slightly lower rate of
microbiological response compared to MSSA pathogens across all geographic regions. Results were similar for
TR-701/FA patients in the Combined Uncontrolled and Controlled Studies. Per-pathogen microbiological
responses for key target pathogens from the primary infection site or blood cultures at the EOT Visit by
geographic region in the ME Analysis Set are presented in Table 106.
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Table 106: Per-Pathogen Microbiological Response for Key Target Pathogens from the Primary Infection Site or Blood Cultures at
the EOT Visit by Geographic Region (ME Analysis Set)

Source: Post-text Table 421

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection; EOT=end of therapy; ME=microbiologically
evaluable; MRS A=methicillin-resistant Staphylococcus aureus; MSSA=methicillin-susceptible Staphyiococcus aureus
Notes: N=number of patients in the ITT analysis set; N1=number of patients in the specific with the specific pathogen
1solated from the ABSSSI; p=number of patients in the specific category. Percentages are calculated as 100  (n/N1).
Presumed eradication and presumed persistence is based on the programmatic determination of clinical response at the EOT

Visit.
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Combined
TUncontrolled and
Controlled Studies (112/113) Conitrolled
Studies
Per-Pathogen )[iﬂ‘uhin]‘c!lgi.ml Response at the EOT (104/112/113)
i isit - n
s m] G | TS
Controlled Studies (112/113) Controlled o fs) (=366) (3-: 103)
Per-Pathogen Microbiulc!gi_ml Response at the EOT (]ni:ff;?;l;) 5 = e " (1' % n (g"u) n (1%)
isit - - treptococcus dysgalactiae N
[TR-701EA 200 mg ]i’,’:fol‘,’;? n;;]ﬂsgﬂ Favorable 1(1000) 0 1(1000)
3 N=366) (N=403) Unfavorable or Indeterminate 0 0 0
n (%) n (%) Furope
United States/Canada Staphylococcus aureus, N1 55 68 53
Staphylococcus aureus, N1 216 222 257 Favorable 54 (98.2) 68 (100.0) 54 (98.2)
Favorable 204 (%4.4) 216 (97.3) 245(953) Unfavorable or Indeterminate 1(1.8) 0 1(1.8)
Unfavorable or Indeterminate 12(5.6) 6(2.7) 1247 MRSA. N1 0 2 0
MRSA, N1 118 121 152 Favorable 0 2(100.0) 0
Favorable 100 (92.4) 117 (96.7) 143 (94.1) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 9(7.6) 4(3.3) 9(5.9) MSSA N1 55 66 55
MSSA. N1 98 103 105 Favorable 54 (98.2) 66 (100.0) 54(982)
Favorable 05 (96.9) 101 (93.1) 102 (97.1) Unfavorable or Indeterminate 1(18) 0 1(1.8)
Unfavorable or Indeterminate 331 2(19) 329 Streprococcus pyogenes, N1 20 12 20
Streptococcus pyogenes, N1 L] 4 L] Favorable 20 (100.0) 12 (100.0) 20 (100.0)
Favorable 6 (100.0) 4(100.0) 6(100.0) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 0 0 0 Streprococcus anginosus-milleri group, N1 0 2 0
Streptococcus angiesus-milleri group, N1 22 24 n Favorable 0 2 (100.0) 0
Favorable 21(95.5) 23(958) 21(95.5) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeferminate 1(45) 142 135 Pepiostrepiocaccus spp N1 1 1 1
Peprostreptococcus spp. N1 2 3 4 Favorable 1(100.0) 1(100.0) 1(100.0)
Favorable 2 (100.0) 3(100.0) 4 (100.0) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeferminate 0 0 0 Enterococcus faecalis N1 2 2 2
Enterococcus faecalis N1 3 1 3 Favorable 2(100.0) 2(100.0) 2(100.0)
Favorable 2(667) 1(1000) 2(66.7) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 1(333) 0 1(333) Staphyloecoccns hasmolyticus N1 4 3 4
Staphylococcus haemolyticus N1 1 1 1 Favorable 4(100.0) 3(100.0) 4(100.0)
Favorable 1(100.0) 1(1000) 1(100.0) Unfavorable or Indeferminate 0 0 0
Unfavorable or Indeterminate 0 0 0 Streptococeus agalactiae N1 2 1 2
Streptococcus lugdunensis N1 2 4 4 Favorable 2 (100.0) 1(100.0) 2 (100.0)
Favorable 2 (100.0) 4 (100.0) 4 (100.0) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 0 0 0 Other Region
Streptococcus agalactiae N1 7 8 8 Staphylococcus aureus. N1 22 16 2
Favorable 6(85.7) 7(87.5) 7(87.5) Favorable 22 (100.0) 16 (100.0) 22 (100.0)
Unfavorable or Indeterminate 1(143) 1(12.5) 1(12.5) Ui or Ind 0 [} 0
Combined
Uncontrolled and
Controlled Studies (112/113) Controlled
Studies
Per-Pathogen Micl'nbin]c'llgi.ml Response at the EOT (104/112/113)
Visit TR 70UFs 200mg  Linezold TR-T01FA
< 3) 1._00 mg 290 mg
n (%) (N=366) (N=403)
n (%) n (%)
MRSA N1 3 2 3
Favorable 3 (100.0) 2(100.0) 3 (100.0)
Unfavorable or Indeterminate 0 0 0
MSSA N1 19 14 19
Favorable 19 (100.0) 14 (100.0) 19 (100.0)
Unfavorable or Indeterminate 0 0 0
Streptococcus pyogenes, N1 5 1 5
Favorable 5 (100.0) 1(100.0) 5 (100.0)
Unfavorable or Indeterminate 0 0 0
Peptostreptococeus spp..N1 0 1 0
Favorable 0 1(100.0) 0
Unfavorable or Indeterminate 0 0 0
Enterocaccus faecalis N1 3 1 3
Favorable 2(66.7) 1(100.0) 2(66.7)
Unfavorable or Indeterminate 1(33.3) 0 1(33.3)
Staphylococcus haemolyticus N1 0 4 0
Favorable 0 4 (100.0) 0
Unfavorable or Indeterminate 0 0 0
Streptococcus lugdunensis N1 1 1 1
Favorable 1(100.0) 1(100.0) 1(100.0)
Unfavorable or Indeterminate 0 0 0
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Favorable per-pathogen microbiological responses for key target pathogens from the primary infection site or
blood cultures at the EOT Visit were similar in both treatment groups in Controlled Studies in the ME Analysis
Set by clinical syndrome. MRSA pathogens had a slightly lower rate of microbiological response compared to
MSSA pathogens across all clinical syndromes. Results were similar for TR-701/FA patients in the Combined
Uncontrolled and Controlled Studies. Per-pathogen microbiological responses for key target pathogens from
the primary infection site or blood cultures at the EOT Visit by clinical syndrome in the ME Analysis Set are
presented in Table 107.

Table 107: Per-Pathogen Microbiological Response for Key Target Pathogens from the Primary Infection Site or Blood Cultures at
the EOT Visit by Clinical Syndrome (ME Analysis Set)

Combined
Uncontrolled and
- Controlled Studies (112/113) Controlled
B Combined Studies
) Uncontrolled and Per-Pathogen Microbiological Response at the EOT (104/112/113)
Controlled Studies (112/113) Controlled Visit - -
S Srudies TR701FA 200 mg Linezolid TR-701FA
Per-Pathogen l[m‘ubml‘c!ilit"nl Response at the EOT (L04/112/113) (N-358) 12,0[;;3) 2(_!0413131;
(N=358) (N=366) (N=403) MRSA_NI 4 38 42
n (%) (%) 1.(%) Favorable 41976) 37(974) 11(976)
Cellulitis/erysipelas Unfavorable or Inde 124 1(26) 1(24)
Staphylococeus aurens, N1 75 01 80 MSSA N1 71 86 71
Favorable 71947 89(97.8) 76 (95.0) Favorable 69(97.2) 34(977) 69(972)
Unfavorable or Indeterminate 4(53) 2(22) 4(5.0) Unfavorable or Inde 2(28) 2(23) 2(28)
MRSA N1 25 31 29 Streptococcus pyogenes, N1 11 8 11
Favorable 22 (88.0) 20 (93.5) 26 (80.7) Favorable 11 (100.0) § (100.0) 11(100.0)
Unfavorable or Indeterminate 3(120) 2(65) 3(103) Unfavorable or Indeterminate 0 0 0
MSSA N1 50 60 51 Streptococcus anginosus-milleri group. N1 12 12 12
Favorable 49 (98.0) 60 (100.0) 50 (93.0) Favorable 12 (100.0) 12 (100.0) 12 (100.0)
Unfavorable or Inde 1200 0 1(2.0) Unfavorable or Inde i 0 0 0
Streptococcus pyogenes, N1 16 7 16 Peprostreptococcus spp..N1 1 2 1
Favorable 16 (100.0) 7 (100.0) 16 (100.0) Favorable 1(100.0) 2 (100.0) 1(100.0)
Unfavorable or Inde Q 0 0 Unfavorable or Indeterminate 0 0 0
Streptococcus anginosus-milleri group. N1 2 5 2 Enterococcus faecalis N1 2 1 2
Favorable 2 (100.0) 4(30.0) 2(100.0) Favorable 2 (100.0) 1(100.0) 2(100.0)
Unfavorable or Indeterminate 0 1(20.0) 0 Unfavorable or Indeterminate 0 0 0
Peprostreptococcus spp..N1 ] 1 0 Staphylococcus haemolyticus N1 1 4 1
Favorable 0 1(100.0) 0 Favorable 1(100.0) 4(100.0) 1(100.0)
Unfavorable or Indeterminate 0 0 0 Unfavorable or Indetermi 0 0 0
Enterococcus faecalis N1 3 3 3 Streptococeus higdunensis N1 2 0 2
Favorable 1(333) 3(100.0) 1(333) Favorable 2 (100.0) 0 2(100.0)
Unfavorable or Indeterminate 2(66.7) ] 2(66.7) Unfavorable or Inde 0 0 0
Staphylococeus haemolyticus N1 4 1 4 Streptococeus agalactiae N1 3 4 3
Favorable 4 (100.0) 1(100.0) 4(100.0) Favorable 3 (100.0) 4 (100.0) 3 (100.0)
Unfavorable or Indeterminate 0 0 0 Unfavorable or Inde 0 ] 0
Streptococcus agalactize N1 2 3 2 Major cutaneous abscess
Favorable 1(50.0) 3 (100.0) 1(50.0) Staphyloceccus aureus. N1 105 92 141
Unfavorable or Indeterminate 1(500) 0 1(500) Favorable 00 (943) 91 (989) 135 (95 7)
Infected wound Unfavorable or Inde i G(5.7) 1(L1) 6(4.3)
Staphylococeus aurens. N1 113 123 113 MRSA N1 54 56 84
Favorable 110(97.3) 120 (97.6) 110 (97.3) Favorable 490 (90.7) 55(98.2) 79 (94.0)
Unfavorable or Inde 3@n 324 ign Unfavorable or Inde 5(9.3) 1(1.8) 5(6.0)
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Combined
Uncontrolled and
Controlled Studies (112/113) Controlled
Studies
Per-Pathogen Miu'obiolcrgl_ml Response at the EOT (104/112/113)
Visit TRIOUFA 200mg  Libezolid TR-70LEA
=358) 1200 mmg 200 me
- (N=366) (N—=403)
n.(%) (%) 1 (%)
MSSA NI 51 37 57
Favorable 50 (98.0) 37 (100.0) 56 (98.2)
Unfavorable or Indeterminate 1(2.0) 0 1(1.8)
Streptococcus pyogenes, N1 4 2 4
Favorable 4(100.0) 2 (100.0) 4(100.0)
Unfavorable or Indeterminate 0 0 0
Streptococcus anginosus-milleri group. N1 g 9 ]
Favorable 7 (87.5) 9 (100.0) 7(87.5)
Unfavorable or Indeterminate 1(12.5) 0 1(12.3)
Peptostreptococcus spp..N1 2 2 4
Favorable 2(100.0) 2(100.0) 4(100.0)
Unfavorable or Indeterminate 0 0 0
Enterococcus faecalis N1 3 0 3
Favorable 3 (100.0) 0 3 (100.0)
Unfavorable or Indeterminate 0 0 0
Staphylococcus haemolyticus N1 0 3 0
Favorable 0 3 (100.0) 0
Unfavorable or Indeterminate 0 0 0
Streptococcus ugdunensis N1 1 5 3
Favorable 1 (100.0) 5 (100.0) 3 (100.0)
Unfavorable or Indeterminate 0 0 0
Streprococeus agalactiae N1 4 2 5
Favorable 4 (100.0) 1(50.0) 5 (100.0)
Unfavorable or Indeterminate 0 1(50.0) 0
Streptococcus dysgalactiae N1 1 0 1
Favorable 1 (100.0) 0 1(100.0)
Unfavorable or Indeterminate 0 0 0

Source: Post-text Table 42.2

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection: EOT=end of therapy; ME=microbiologically
evaluable; MRS A=methicillin-resistant Staphylococcus aureus; MSSA=methicillin-susceptible Staphylococcus aurens
Notes: N=number of patients in the ITT analysis set; N1=number of patients in the specific category with the specific
pathogen isolated from the ABSSSI n=number of patients in the specific category. Percentages are calculated as 100 =
(n/N1). Presumed eradication and presumed persistence is based on the programmatic determination of clinical response at

the EOT Visit.

Favorable per-pathogen microbiological responses for key target pathogens from the primary infection site or
blood culture at the PTE Visit were similar in both treatment groups in Controlled Studies in the ME Analysis

Set by geographic region. For the most commonly isolated pathogen, Staphylococcus aureus, positive

microbiological responses were seen more frequently in Europe than in the United States/Canada, primarily

based on the higher rate of presumed response in Europe. MRSA pathogens had a slightly lower rate of

microbiological response compared to MSSA pathogens across all geographic regions. Results were similar for

TR-701/FA patients in the Combined Uncontrolled and Controlled Studies. Per-pathogen microbiological
responses for key target pathogens from the primary infection site or blood cultures at the PTE Visit by
geographic region in the ME Analysis Set are presented in Table 108.
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Table 108 Per-Pathogen Microbiological Response for Key Target Pathogens from the Primary Infection Site or Blood Cultures at

the PTE Visit by Geographic Region (ME Analysis Set)

Combined
TUncontrolled and
Controlled Studies (112/113) Controlled
Studies
Per-Pathogen Microbiological Response at the PTE (104/112/113)
Vit Linezolid TR-T01FA
1200 mg
(N=340)
n (%)
Staphylococcus haemolyticus N1 1 1 1
Favorable 1(100.0) 1(100.0) 1(100.0)
Unfavorable or Indeterminate 0 0 0
Streptococcus lugdunensis N1 3 5 5
Favorable 3(100.0) 5 (100.0) 5(100.0)
Unfavorable or Indeterminate 0 0 0
Combined Streptococcus agalactiae N1 7 7 8
Uncontrolled and Favorable 6(85.7) 7(100.0) 7(87.5)
Controlled Studies (112/113) CI)I.IU'(.I].[B[I Unfavorable or Ind 1(143) 0 1(12.5)
Studies -
Per-Pathogen )Iicmbio{c:g!ml Response at the PTE (104/112/113) SW’PP;OFDWS dysgalactiae N1 : (1:)0 0 g ; (1(130 5
isit P - avorable . A
R7ovEs 200mg LR Momg Unfavorabie or a3 0 0 0
e o¥-340) ov=385) ([ Furope
n (%) 1 (%) Staphylococcus aureus. N1 54 62 54
United States/Canada Favorable 53 (98.1) 62 (100.0) 53 (98.1)
Staphylococcus aureus, N1 200 206 248 Unfavorable or Ind 1(1.9) 0 1(1.9)
Favorable 198 (94.7) 201(97.6) 237(95.6) MRSA N1 0 2 0
Unfavorable or Indeterminate 11(53) 5(24) 11 (4.4) Favorable [i] 2(100.0) 0
MRSA N1 119 112 151 Unfavorable or Ind 0 0 0
Favorable 110(22.4) 109 (97.3) 142 (94.0) MSSA N1 54 60 54
Unfavorable or Indeterminate 9 (7.6) 3(2.7) 9(6.0) Favorable 53 (98.1) 60 (100.0) 53 (98.1)
MSSA N1 90 96 97 Unfavorable or Indeterminate 1(19) 0 1(19
Favorable 88 (97.8) 94 (97.9) 95 (97.9) Streptococcus pyogenes, N1 18 12 18
Unfavorable or Indeterminate 2(22) 2(2.1) 221 Favorable 18 (100.0) 12 (100.0) 18 (100.0)
Streptococcus pyogenes, N1 7 4 7 Unfavorable or Indeterminate 0 0 0
Favorable 6(85.7) 4 (100.0) 6(85.7) Strepiococcus anginosus-milleri group, N1 0 1 0
Unfavorable or Indeterminate 1(14.3) 0 1(14.3) Favorable 0 1(100.0) 0
Streptococcus anginosus-milleri group. N1 20 23 20 Unfavorable or Indeterminate 0 0 0
Favorable 19 (95.0 22(95.7) 19 (95.0) Pepiosireptococcus spp. N1 1 0 1
Unfavorable or Indeterminate 1(5.0) 1(4.3) 1(5.0) Favorable 1(100.0) 1] 1(100.0)
Pepiosireptococcus spp. N1 1 2 3 Unfavorable or Ind 0 0 0
Favorable 1(100.0 1(50.0) 3 (100.0) Enterococcus faecalisN1 2 2 2
Unfavorable or Indeterminate 0 1(50.0) 0 Favorable 2 (100.0) 2(100.0) 2(100.0)
Enterococcus fascalis N1 4 1 4 Unfavorable or Ind 0 0 0
Favorable 3(75.0) 1(100.0) 3 (75.0) Staphylococeus haemolyticus N1 4 3 4
Unfavorable or Indeterminate 1(25.0) 0 1(25.0) Favorable 4(100.0) 3(100.0) 4(100.0)
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Combined
TUncontrolled and
Controlled Studies (112/113) Controlled
Studies
Per-Pathogen Micmbio]c:gliml Response at the PTE (104/112/113)
Visit TR70LEA 200 mg lii;l:)eozolid TR-70LFA
(N=342) ~me 200 mg
o (N=340) (N=385)
n (%) (%) 1 (%)
Unfavorable or Indeterminate 0 0 0
Streptococcus agalactine N1 1 1 1
Favorable 1(100.0) 1(100.0) 1(100.0)
Unfavorable or Indeterminate 0 0 0
Other Region
Staphylococeus aureus, N1 22 16 22
Favorable 20 (90.9) 16 (100.0) 20 (90.9)
Unfavorable or Indeterminate 2(9.1) 0 2(9.1)
MRSA N1 3 2 3
Favorable 2(66.7) 2 (100.0) 2 (66.7)
Unfavorable or Indeterminate 1(33.3) 0 1(33.3)
MSSA N1 19 14 19
Favorable 18 (94.7) 14 (100.0) 18 (94.7)
Unfavorable or Indeterminate 1(5.3) 0 1(5.3)
Streptococcus pyogenes, N1 5 2 5
Favorable 4(80.0) 2 (100.0) 4 (80.0)
Unfavorable or Indeterminate 1(20.0) 0 1(20.0)
Peprostreptococeus spp. N1 0 1 0
Favorable 0 1(100.0) 0
Unfavorable or Indeterminate 0 0 0
Enteracoccus faecalis N1 3 1 3
Favorable 2(66.7) 1(100.0) 2(66.7)
Unfavorable or Indeterminate 1(333) 0 1(333)
Staphylococeus haemolyticus N1 0 2 0
Favorable 0 2(100.0) 0
Unfavorable or Indeterminate 0 0 0
Streptococcus hugdunensis N1 1 1 1
Favorable 1(100.0) 1(100.0) 1(100.0)
Unfavorable or Indeterminate 0 0 0

Source: Post-text Table 42 4

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection; ME=microbiologically evaluable;

MRS A=methicillin-resistant Stapiylecoccus aureus: MSS A=methicillin-susceptible Staphylococcus aurens; PTE=post-
therapy evaluation

Notes: N=number of patients in the ITT analysis set; N1=number of patients in the specific category with the specific
pathogen isolated from the ABSSSI; n=number of patients in the specific category Percentages are calculated as 100 =
(n/N1). Presumed eradication and presumed persistence is based on the programmatic determination of clinical response at
the EOT Visit

Favorable per-pathogen microbiological responses for key target pathogens from the primary infection site or
blood cultures at the PTE Visit were similar in both treatment groups in Controlled Studies in the ME Analysis
Set by clinical syndrome. MRSA pathogens had a slightly lower rate of microbiological response compared to
MSSA pathogens across all clinical syndromes. Results were similar for TR-701/FA patients in the Combined
Uncontrolled and Controlled Studies. Per-pathogen microbiological responses for key target pathogens from
the primary infection site or blood cultures at the PTE Visit by clinical syndrome in the ME Analysis Set are
presented in Table 109.
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Table 109 Per-Pathogen Microbiological Response for Key Target Pathogens from the Primary Infection Site or Blood Cultures at
the PTE Visit by Clinical Syndrome (ME Analysis Set)

Per-Pathogen Microbiological Response at the EOT
Visit

Combined
Uncontrolled and
Controlled Studies (112/113) Controlled
Studies
(104/112/113)
Linezolid TR-TOLFA

TR-T0LFA 200 mg

(N=342)
n (%)
Infected wound
Staphylococeus aureus, N1 107 112 107
Combined Favorable 103 (96.3) 110 (982) 103 (96.3)
Uncontrolled and Unfavorable or Indeterminate 437 2(1.8) 4(3.7
Controlled Studies (112/113) Controlled MRSA N1 43 35 43
Per-Pathogen Micr ubio]‘qgi_cnl Response at the EOT (lﬂi?ljld;-flsﬁ] i-a \'Drabl:i{ Tod 4; Sf?; ) 3? E.%L)l ) 41 Eiij)
isit - - or Indef y 2.9 3
TRTOVES 200mg et TRrILES MSSA N1 o4 78 54
(N=342) (N=340) (N=38%) Favorable 62 (96.9) 77 (98.7) 62 (96.9)
n(%) (%) %) Unfavorable or Indeferminate 2(31) 1(13) 2(.1)
Cellulitis/erysipelas Streptococcus pyogenes, N1 9 8 2
Staphyloecoccus aureus. N1 75 84 81 Favorable 8(88.9) 8(100.0) 8(889)
Favorable 70 (93.3) 82 (97.6) 76 (93.8) Unfavorable or Indeterminate 1(1L1) 0 1(11.1)
Unfavorable or Indeterminate 5(6.7) 2(24) 5(6.2) Strepiococcus anginosus-milleri group, N1 11 12 11
MRSA. N1 27 20 B3 Favorable 11 (100.0) 12 (100.0) 11 (100.0)
Favorable 24 (3809) 27 (93 1) 29 (90 6) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 3(111) 2(6.9) 3(94) Peptostreptococcus spp. N1 1 2 1
MSSA N1 48 55 49 Favorable 1(100.0) 2(100.0) 1(100.0)
Favorable 46 (95.8) 55 (100.0) 47 (95.9) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 2042 0 241 Enterococcus faecalis N1 2 1 2
Streptococcus pyogenes, N1 17 s 17 Favorable 2(100.0) 1(100.0) 2(100.0)
Favorable 16 (94.1) 8 (100.0) 16 (94.1) Unfavorable or Indeferminate 0 0 0
Unfavorable or Indeterminate 1(59) 0 1(5.9) Staphylococcus haemolyticus N1 1 3 1
Streprococcus anginosus-milleri gronp. N1 3 3 3 Favorable 1(100.0) 3 (100.0) 1(100.0)
Favorable 3 (100.0) 2(66.7) 3 (100.0) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 1] 1(333) [1] Streptococcus lugdunensis N1 2 0 2
Enterococcus faecalisN1 3 3 3 Favorable 2(100.0) 0 2(100.0)
Favorable 1(33.3) 3 (100.0) 1(33.3) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 2(66.7) 0 2 (66.7) Streptococcus agalactiae N1 2 4 2
Staphylococcus haemolyticus N1 4 1 4 Favorable 2(100.0) 4(100.0) 2(100.0)
Favorable 4 (100.0) 1(100.0) 4(100.0) Unfavorable or Indeterminate 0 0 0
Unfavorable or Indeterminate 0 0 0 Major cutaneous abscess
Streptococcus agalactine. N1 2 3 2 Staphylococcus aureus, N1 103 88 136
Favorable 1(50.0) 3 (100.0) 1(50.0) Favorable 98 (95.1) 87 (98.9) 131(963)
Unfavorable or Indeterminate 1(50.0) 0 1(30.0) Unfavorable or Indeterminate 5(49) 1(L1) 5.7
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Combined
Uncontrolled and
Controlled Srudies (112/113) Conrrolled
Studies
Per-Pathogen )litl'obiol\qgi_(“al Response at the EOT (104/112/113)
. Linezalid TR-701FA
TR"’"EL_E; 4;”“ "% 1200mg 200 mg
b (N=340) (N=385)
n (%) 1 (%) 1 (%)
MRSA N1 52 52 79
Favorable 47 (90.4) 52 (100.0) 74(93.7)
Unfavorable or Indeterminate 5(9.6) 0 5(6.3)
MSSA N1 51 37 57
Favorable 51 (100.0}) 36(97.3) 57 (100.0)
Unfavorable or Indeterminate 0 1(2.7) 0
Streptococcus pyogenes, N1 4 2 4
Favorable 4(100.0) 2 (100.0) 4(100.0)
Unfavorable or Indeterminate 0 0 0
Streptococcus anginosus-milleri group. N1 6 9 6
Favorable 5(83.3) 9 (100.0) 5(83.3)
Unfavorable or Indeterminate 1(16.7) 0 1(16.7)
Peprostreptococcus spp. N1 1 1 3
Favorable 1(100.0) 0 3 (100.0)
Unfavorable or Indeterminate 0 1(100.0) 0
Enterococcus faecalis N1 4 0 4
Favorable 4 (100.0) 0 4 (100.0)
Unfavorable or Indeterminate 0 0 0
Staphvlococcus haemolyticus N1 0 2 0
Favorable 0 2 (100.0) 0
Unfavorable or Indeterminate 0 0 0
Streptococcus lugdunensis N1 2 6 4
Favorable 2(100.9 6 (100.0) 4 (100.0)
Unfavorable or Indeterminate 0 0 0
Streptococcus agalactine N1 4 1 5
Favorable 4 (100.0) 1(100.0) 5 (100.0)
Unfavorable or Indeterminate 0 0 0
Streptococcus dysgalactiae N1 1 0 1
Favorable 1(100.0) 0 1(100.0)
Unfavorable or Indeterminate 0 0 0

Source: Post-text Table 42.5

Abbreviations: ABSSSI=acute bacterial skin and skin structure infection; ME=microbiologically evaluable;
MRS A=methicillin-resistant Stapiylococeus aureus; MSS A=methicillin-susceptible Staphylococcus aurens; PTE=post-

therapy evaluation

Notes: N=number of patients in the ITT analysis set; N1=number of patients in the specific category with the specific
pathogen isolated from the ABSSSL n=number of patients in the specific category. Percentages are calculated as 100 x

(/). Presumed eradication and presumed persistence is based on the programmatic determination of clinical response at the

EOT Visit.

Correlation of MIC and Zone Diameter with Clinical and Microbiological Outcome

This section provides a summary of the investigator’s assessment of TR-701 clinical response and favorable
microbiological outcome by MIC and PTE for the microbiological evaluable population from the controlled
studies. Table 110 provides a summary of MIC versus Investigator’s Assessment of Clinical QOutcome. A

summary of MIC versus Microbiologic Favorable Response is shown in Table 111. A positive clinical response
was observed for staphylococci, streptococci, and enterococci for MIC values up to 0.5, 0.25, and 0.5 mcg/mL,

respectively.
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T able 110: Summary of MIC versus Investigator’s Assessment of Clinical Outcome at PTE; Microbiologically Evaluable Analysis Set

DATE REVIEW COMPLETED: 02/24/2014

Positive Clinical Outcome (0/N1%) and Percent for Pathogen by TR-700 MIC (ug/ml) Value
MIC Staplylococcus MRSA MSSA Staphylocoecns | Staphylococcns | Streptococcus Sr;;”}f ;f:;:” Sireptococcns | Enterococcns
(ng/mL) | anreus (Al S R haemolyticus Ingdunensis progenes gmup agalactiae Jaecalis
171 22
=0.015
(100) (100)
0015
2/2
003
(100)
2/2 373
0.06
(100) (100)
4/5 4/5 212 33 19/20 r 212
012
(80) (80) (100) (100) (95.0) (100) (100)
_ 100/109 112/116 313 11 517 4/4 si5 4/4
025 212/225 (94.2)
(91.7) (96.6) (100) (100) (71.4) (100) (100) (100)
0s 54/55 6/6 48/49 23
. (98.2) (100) (93.0) (66.7)
1
Total 270/285 110/120 160/165 5/5 4/4 27/30 18/18 n 6/7
ota
(04.7) (01.7) (96.9) (100) (100) (90.0) (100) (100) (85.7)
Source: Appendix 9 Summary Tables - Table 9.3
Abbreviations: PTE=post therapy evaluation; MIC: nhibitory ¢ ion; MRSA=methicillin-resistant S. aurens: MSSA=methicillin-susceptible

5. aurens

°n, number of favorable microbiologic outcomes in the specific category; N1, number of pathogens in the specific category; Percentages are calculated as

100 x (wN1)

Table 111: Summary of MIC versus Microbiologic Favorable Response at PTE; Microbiologically Evaluable Analysis Set

Microbielegic Favorable Response (1/N17) and Pereent for Pathogen by TR-700 MIC (ug/mL) Value
MIC | Swapitylococcus | ooy Assa | Staphviococeus | Staphyloceccus | Streptococeus S:z’f:fﬂ”;:” Streptococcns | Enterococcus
(ng/mL) | anrens (Al) U e TIaemolyticus | lugdunensis Ppyogenes Ciroup agalactiae Saecalis
11 22
<0.015
(100) (100)
0.015
2/2
0.03
(100)
212 33
0.06
(100) (100)
4/5 4/5 22 313 19/20 7 22
0.12
(80) (80) (100) (100) (95.0) (100) (100)
025 212225 100/109 112/116 33 11 /7 44 5/5 4/4
- (94.2) (L7 (96.6) (100) (100) (71.4) (100) (100) (100)
05 54/55 6/6 48/49 23
- (982) (100) (98.0) (66.7)
1
Total 270/285 110/120 160/165 55 44 27/30 1818 7 6/7
ota
04.7) (9L.7) (96.9) (100) (100) (90.0) (100) (100) (85.7)
Source: Appendix 9 Summary Tables - Table 8.2
Abbreviations: PTE=post therapy evaluation: MIC: inhibitery : MRSA=methicill tant S. aureus; MSSA=methicillin-susceptibl

S, aureus

°n. number of favorable microbiologic outcomes in the specific category; N1, number of pathogens in the specific category; Percentages are calculated as 100 x

(wN1)

A summary of Zone Diameter versus Investigator’s Assessment of Clinical Outcome is presented in Table 112.
A positive clinical response was observed for zone diameter values as low as 16 mm for staphylococci, 18 mm

for S. pyogenes, 17 mm for S. anginosus Group, 18 mm for S. agalactiae, and 19 mm for E. faecalis.
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Table 112: Summary of Zone Diameter versus Investigator’s Assessment of Clinical Outcome at PTE; Microbiologically Evaluable
Analysis Set

Positive Clinical Qutcome (n/N17) and Percent for Pathogen by TR-700 Zone Diameter (mmm) Value
lZoue Staphylocacens . . Staphylococens | Staphylocoecns | Streptococcus Srrcprlocarms Sireptococcus | Enterococens
Diameter MRSA MSSA " . i anginosns . .

(nm) anrens (All) laemeolyticus Ingdunensis pPyegenes Group agalactiae Sfaecalis

6 1/1 (100) 1/1 (100)

15

16 1/1 (100) 1/1 (100)

17 1/1 (100) 1/1 (100) 1/1(100)

18 1/1 (100) 1/1 (100) 1/1 (100)

19 0/2 (0.0) 0/1(00) | 0/1(00) 1/1 (100) 2/2 (100)

20 7/7 (100) 4/4 (100) 3/3 (100) 4/4 (100) 1/1 (100)

21 5/5 (100) 2/2(100) | 3/3 (100) 1/1 (100) 1/2 (50.0)

22 7/8 (87.5) 1/2 (50.0) 6/6 (100) 2/4 (50.0) 1/1 (100)

23 13/13 (100) 9/9 (100) 4/4 (100) 1/1 (100) 4/4 (100) 1/1 (100) 1/1 (100)

. 10/10 16/17

24 26/27 (96.3) (100) ©41) 7/7 (100) 1/1 (100) 3/3 (100)

25 13/15 (86.7) 5/6(83.3) | 8/9(88.9) 5/5 (100) 1/1 (100)

26 32/34 (94.1) 14/15 18/19 23 (66.7) 4/4 (100) 1/1 (100)

(933) (94.7)

27 35/37 (94.6) 13/14 22123 2/2(100) 1/1 (100) 1/1 (100) 1/1(100)

- - (92.9) (95.7) - ' '

28 45/47 (95.7) 1719 28/28 1/1 (100) 1/1 (100) 1/1(100)

- ' (89.5) (100) '

29 28/31(90.3) 9/12 (75.0) 19119 3/3 (100)

B T - i (100) -

=30 55/55 (100) ?13;; 213;3 111 (100) 3/3 (100) 4/4 (100)
Total | 260/284 (94.7) 1(099351)9 16(';‘?1)‘” 5/5 (100) 4/4 (100) 17/30 (90.0) | 18/18 (100) /7 (100) 6/7 (85.7)

Source: Appendix 9 Summary Tables - Table 9.6
Abbreviations: PTE=post therapy evaluation; MIC=minimum inhibitory concentration; MRS A=methicillin-resistant 5. aureus; MSSA=methicillin-susceptible

S. aureus
*n. number of favorable microbiologic outcomes in the specific category; N1. number of pathogens in the specific category; Percentages are calculated as 100 x

(WN1)

A summary of Zone Diameter versus Favorable Microbiologic Outcome is presented in Table 113. As observed
for the comparison of Clinical Outcome and Favorable Microbiologic Response for MIC values, virtually
identical results were observed when analyzing Favorable Microbiologic Response and Clinical Outcome for
zone diameter.

Table 113 Summary of Zone Diameter versus Microbiologic Favorable Response at PTE; Microbiologically Evaluable Analysis Set

Microbiologic Favorable Response (n/N1%) and Percent for Pathogen by TR-700 Zone Diameter (mm) Value
Dii':;]::er S. aurens MRSA MSSA S, ] S. . S. 8. anginosns S, ] E. ]
(mm) (Ally haemaolyticus Ingdunensis progenes Group agalactiae Jaecalis
6 1/1 (100) 1/1 (100)
15
16 1/1 (100) 1/1 (100)
17 1/1 (100) 1/1 (100) 1/1 (100)
18 1/1 (100) 1/1 (100) 1/1 (100)
19 0/2 (0.0) 0/1 (0.0) 0/1 (0.0) 1/1 (100) 2/2 (100)
20 7/7 (100) 4/4 (100) 3/3 (100) 4/4 (100) 1/1 (100)
21 5/5 (100) 2/2 (100) 3/3 (100) 1/1 (100) 1/2(50.0)
22 8/9 (88.9) 2/3 (66.7) 6/6 (100) 3/5 (60.0) 1/1 (100)
23 15/15 (100) 9/9 (100) 6/6 (100) 1/1 (100) 4/4 (100) 1/1 (100) 1/1 (100)
24 26/27 (96.3) 10/10 (100) 16/17 (94.1) 7/7 (100) 1/1 (100) 4/4 (100)
25 14/17 (82.4) 5/6(83.3) 9/11 (81.8) 6/6 (100) 1/1 (100)
26 33/37(89.2) 15/16 (93.8) 18/21 (85.5) 3/4 (75.0) 4/4 (100) 1/1 (100)
27 37/41(90.2) 13/15(86.7) 24/26 (92.3) 2/2 (100) 1/1 (100) 1/1 (100) 1/1 (100)
28 49/51 (96.1) 18/20 (90.0) 31/31 (100) 1/1 (100) 1/1 (100) 1/1 (100)
29 29/33 (87.9) 9/13 (69.2) 20/20 (100) 3/3 (100)
=30 57/57 (100) 24/24 (100) 33/33 (100) 1/1 (100) 3/3 (100) 7/7 (100)
Total 283/304 (93.1) | 113/125 (90.4) | 170/179 (95) 5/5 (100) 4/4 (100) 30/33 (90.9) 21/21 (100) 8/8 (100) 6/7 (85.7)

Source: Appendix 9 Summary Tables - Table 8.4

Abbreviations: E. faecalis=Enterococcus faecalis; PTE=post therapy evaluation; MIC=mmimum inhibitory concentration; MRS A=methicillin-resistant

S. aureus; MSSA=methicillin-susceptible . aureus; §. agalactiae=Streptococcus agalactiae; S. aureus=5Staphylococcus aureus; S. anginosus==Streptococcus
anginosus; 8. haemolyticus=Staphylococcus haemalyvticus; S. lugdunensis=Staphylococcus lugdunensis; S. pyogenes=Streptococcus pyvogenes

*n. number of favorable microbiologic outcomes in the specific category; N1. number of pathogens in the specific category; Percentages are calculated as 100 x

(wN1)
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SCATTER PLOTS SHOWING MIC AND DISK DIFFUSION METHODS:

MIC susceptibility and resistance interpretive criteria are established by using three principles. The first is the
MIC distribution patterns from large surveillance studies; second, is the observation of clinical response data
with respect to the prescribed drug dose; third, is the PK/PD characteristics of the drug. The in vitro
antibacterial effect of Tedizolid has been considered to be time-dependent. Based on information submitted
by the Applicant, an MIC of up to 0.5 pg/mL is supported by PK/PD data.

The error-rate bounded method classification is used to show a correlation between the MIC and zone
diameter of bacteria encountered in the clinical trial. The zone diameters used to classify bacteria as
susceptible or resistant to antibiotics depended on clinically relevant MIC breakpoints from the bacteria
encountered in the clinical trials, as well as reproducible methods with adequate quality controls. Scatter plots
with error rates comparing MIC and disk diffusion methods for isolates encountered in the Phase 3 studies
(ME population) and from surveillance studies are presented in the following Figures 50-64. Please note that
TR-700 MIC and zone diameter results for baseline isolates of the MITT population from both treatment arms
of clinical studies TR701-112 and TR701-113 and from TR701-104 were included in the assessment of MIC and
zone diameter correlation. Error rates for each scatter plots were calculated using the error rate bounded
method recommended by the CLSI M23 document. For staphylococci, the error rates were calculated on the
basis of the application of an Intermediate range. For streptococci, no Intermediate range was required since
isolates with elevated TR-700 MIC values were not observed. For enterococci, only vancomycin-susceptible
isolates were considered due to the absence of resistant strains in the clinical program, and therefore no
Intermediate category was employed.

Breakpoint analysis for Staphylococcus species:

A scatter plot combining clinical and preclinical studies for 1253 Staphylococcus spp. (All), which includes 1177
S. aureus (530 MRSA, 552 MSSA, 18 daptomycin-resistant, 27 LRSA, 35 VISA, and 15 VRSA), 44 S. haemolyticus,
and 32 S. lugdunensis isolates, is shown in Figure 50. Adjustment of the zone diameter breakpoints to
minimize categorical errors resulted in the following breakpoints for Staphylococcus spp.: Susceptible (<0.5
mcg/mL, 219 mm), Intermediate (1 mcg/mL, 16-18 mm), and Resistant (>2 mcg/mL, €15 mm). These
breakpoints resulted in the following total error rates: very major, 0.2%; major, 0.2%, minor, 2.6%.

140

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

Figure 50: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Staphylococcus spp. (All) from Combined
Clinical (MITT Population, Both Treatment Arms) and Preclinical Studies (n=1253)

‘Combined Pre-Clinical and Clinical - Tedizolid Broth Microdilution MIC vs. Disk Diffusion Zone Size
Smphylococcus spp. (AR
n= 1261

Brot MICH [megimL): Tedizelid
w

& | 7/ 8B 83 M 1 12 13 w 5 [16 17 1®[18 2 » 2 3 24 3 H ¥ W 28 W M | }! M ¥ B E - |

Zone Diameter jmm): Tedizolid

* Inciudes 1177 5. aureus (530 MRSA, 552 MSSA, 18 Daptomycinesistart, 27 Linesnlid-Resistant, 35 VISA, and 15 VRSA), 44 5. haemolyficus , and 32 5. fugdunensis

MIC Range Total N Very Major %Very Major Major %Major Minor  %Minor
>1+2 12 1 8.3% N/A N/A 4 33.3%
+1tol-1 345 1 0.3% 1 0.3% 20 5.8%
<I-2 896 N/A N/A 1 0.1% 9 1.0%
Total 1253 2 0.2% 2 0.2% 33 2.6%
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Figure 51 : subset of clinical isolate MIC and zone diameter values for 751 Staphylococcus species obtained from both treatment
arms. The data show very low error rates that were observed in all MIC range categories.

Ciinical Studiss TRTE1-104, TRT01-112, TRF01-113 - Tedizolid Brotn Miorodiiution MIC ve. Disk DIffucion Zons Size

Staphyiooosous Spp. (A
n= 781

v R
g
£
s
§

003 R ! s
MIC Range Total N Very Major %Very Major Major %Major Minor %Minor
>1+2 0 0 0.0% N/A N/A 0 0.0%
+1tol-1 133 0 0.0% 1 0.8% 0 0.0%
<lI-2 618 N/A N/A 1 0.2% 4 0.6%
Total 751 0 0.0% 2 0.3% 4 0.5%

Figure 52 shows the subset of all 725 clinical isolates MIC and zone diameter values for S. aureus (including
325 MRSA and 400 MSSA) from both treatment arms. Once again, Very low total error rates were observed:
very major, 0.0%; major, 0.3%; minor, 0.6%. In addition, acceptable error rates were observed in all MIC range
categories.

Figure 52: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Staphylococcus aureus from Clinical Studies
(MITT Population, Both Treatment Arms), (n=725)

Ciinical Studisa TR701-104, TR701-112, TR701-113 - Tedizolid Broth Microgiution MIC vs_ Disk Diffusion Zons Sizs
S13phyiococcus aureus (Al
725

[¥] 1 1 02 1 79| 7|l lmw w12z 7 s 1

025 1] 1 2|2 w8 17|31 53 48 66 67 99 63 59 |21 |15 | 3 | S5 | 2

€ 7 8 8 10 11 12 13 14 s | 16 17 18 | 1a 20 21 22 | 23 24 25 26 27 28 20 30 31 32 33 34 35 36

Zone Diameter (mm): Tedizolid
* Includes 325 MRSA and 400 MSSA
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MIC Range Total N Very Major

>+2 0 0
l+1toI-1 133 0
<12 592 N/A
Total 725 0

Figure 53 shows a scatter plot combining clinical and preclinical studies for 1177 S. aureus isolates includes
530 MRSA, 552 MSSA, 18 daptomycin-resistant, 27 linezolid-resistant, 35 VISA, and 15 VRSA. The proposed
breakpoints resulted in the following total error rates, which were the same as those observed for

%Very Major Major %Major Minor
0.0% N/A N/A 0
0.0% 1 0.8% 0
N/A 1 0.2% 4
0.0% 2 0.3% 4

%Minor

0.0%
0.0%
0.7%
0.6%

Staphylococcus spp. (All): very major, 0.2%; major, 0.2%; minor, 2.5%.

Figure 53: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Staphylococcus aureus from Combined Clinical
(MITT Population, Both Treatment Arms) and Preclinical Studies (n=1177)

Combined PreClinical and Clinical - Ty MIC vs.

i w
Staphylococous aureus (Al
ne

4 1 1 1 1
icn ‘
5o
E o 2| 2 34 1 a
s
g as 1 4 13 15 43 = 48 32 2 | = 12 17 12 7 5 1 1
H .
oo R S
& T & 9 10 " 12 13 14 15 18 7 18 19 20 2 2 -} 2% 26 Fif 2 2 £ kL a2 k] £ *® 3 38 k=]
PR S————
* Incdludes 530 MRSA, 552 MSSA, 18 Daptomycin-resistart, 27 Linezolid-Resistant, 35 VISA, and 15 VRSA
MIC Range Total N Very Major %\Very Major Major %Major Minor %Minor
>1+2 12 1 8.3% N/A N/A 4 33.3%
I+1tol-1 343 1 0.3% 1 0.3% 19 5.5%
<I-2 822 N/A N/A 1 0.1% 7 0.9%
Total 1177 2 0.2% 2 0.2% 30 2.5%

Figure 54 shows the subset of clinical isolate MIC and zone diameter values for 325 MRSA isolates from both

treatment arms. Very low total error rates were observed: very major, 0.0%; major, 0.3%; minor, 0.6%.
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Figure 54: TR- 700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for MRSA from Clinical Studies (MITT Population,
Both Treatment Arms) (n= 325)

Clinical Studies TR701-104, TR701-112, TR701-113 - Tedizolid Broth Microdilution MIC vs. Disk Diffus
Staphylococcus aureus , MRSA
n= 325

Broth MCs (meg/mL: Tedizolid
)

003 R 1 s
8 7 8 ) 10 1" 12 13 14 15 18 17 18 19 20 2 2 3 24 25 28 7 28 2 30 31 a2 a3 2y 35 36
Zone Diameter jmm): Tedizolid

MIC Range Total N Very Major %Very Major Major %Major Minor %Minor
>[+2 0 0 0.0% N/A N/A 0 0.0%
I+1tol-1 19 0 0.0% 1 5.3% 0 0.0%
<l-2 306 N/A N/A 0 0.0% 2 0.7%
Total 325 0 0.0% 1 0.3% 2 0.6%

Figure 55 shows the subset of clinical isolate MIC and zone diameter values for 400 MSSA isolates from both
treatment arms. Very low total error rates were observed: very major, 0.0%; major, 0.3%; minor, 0.5%. In
addition, acceptable error rates were observed in all MIC range categories.

Figure 55: TR- 700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for MSSA from Clinical Studies (MITT Population,
Both Treatment Arms) (n=400)

Clinical Studies TR701-104, TR701-112, TR701-113 - Tedizolid Broth Microdilution MIC vs. Disk Diffus
Staphylococcus aureus , MSSA
n=_ 400

05 1 2 1 ] 8 7 10 L] 18 15 15 10 ] 5 1

025 1 1 1 1 3 7 7 12 28 20 31 34 59 20 26 13 8 2 2 1

0.1 1

0.08

0.03 R 1 s

(] 7 8 o 10 1 12 13 1“4 15 18 17 18 19 20 2 -] 23 29 25 26 7 28 20 30 31 32 a3 34 35
Zone Diameter {mm): Tedizolid

MICRange Total N Very Major %Very Major Major %Major Minor %Minor
>l+2 0 0 0.0% N/A N/A 0 0.0%
+1tol-1 114 0 0.0% 0 0.0% 0 0.0%
<I-2 286 N/A N/A 1 0.3% 2 0.7%
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Total 400 0 0.0% 1 0.3% 2 0.5%

Please note that limited information was presented on Staphylococcus haemolyticus and Staphylococcus
lugdunensis. Additionally, limited in vitro susceptibility information was presented for the above mentioned
isolates.

Streptococcus spp. 8-hemolytic Group

A scatter plot combining clinical and preclinical studies for 375 Streptococcus spp. 8- hemolytic Group, which
includes 157 S. agalactiae, 194 S. pyogenes, and 24 S. dysgalactiae, is shown in Figure 56. There were no
clinical isolates of B- hemolytic Streptococcus spp. with elevated TR-700 MIC values. Since the Monte Carlo
simulations demonstrate an acceptable target attainment percentage at an MIC value as high as 0.5 mcg/mL,
the Applicant is proposing a susceptible breakpoint of <0.5 mcg/ml for this organism, in spite of the absence of
clinical trial isolates with MIC values of 0.5 mcg/mL. At the proposed MIC susceptible breakpoint of <0.5
mcg/ml and a disk breakpoint of 218 mm the following total error rates were observed: very major, 0.0%;
major, 0.5%. In addition, acceptable error rates were observed in all MIC range categories.

Figure 56: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus spp. 8- hemolytic Group from
Combined Clinical (MITT Population, Both Treatment Arms) and Preclinical Studies (n=375)

Combined Pre-Clinical and Clinical - Tedizolid Broth Microdilution MIC vs. Disk Diffusion Zone Size
Sweprococcus. g-hemolytic Group™
n= 375

NS

Erom MGs (reg Ly Todzsid
o
o
o
0

& 7 s @ 0 11 12 13 14 15 16 17 | 18 | 18 20 21 22 | 23 24 25 25 27 28 25 30 31 32 33
NS S

Zone Diameter (mmj: Tealzotia

* Includes 157 i . 184 P .and 24 d)

MIC Range Total N Very Major %Very Major Major %Major
2R+1 0 0 0.0% N/A N/A
R+S 10 0 0.0% 0 0.0%
<S-1 365 N/A N/A 2 0.5%
Total 375 0 0.0% 2 0.5%

Figure 57 shows the subset of clinical isolate MIC and zone diameter values for 77 isolates of Streptococcus
spp. B8-hemolytic Group which includes 17 S. agalactiae, 7 S. dysgalactiae, and 53 S. pyogenes. Very low total
error rates were observed: very major, 0.0%; major, 2.6%. In addition, acceptable error rates were observed in
all MIC range categories.
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Figure 57: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus spp. 8- hemolytic Group from
Clinical Studies (MITT Population, Both Treatment Arms) (n=77)

Clinical Studies TR701-104, TR701-112, TR701-113 - Tedizolid Broth Micredilution MIC vs. Disk Diffusi

Streptococcus, p-hemclytic Group™®
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MIC Range Total N Very Major %Very Major Major %Major
>R+1 0 0 0.0% N/A N/A
R+S 0 0 0.0% 0 0.0%
<S-1 77 N/A N/A 2 7 6%
Total 77 0 0.0% 2 2.6%

Figure 58 shows a scatter plot combining clinical and preclinical studies for S. pyogenes only, which includes
data for 194 isolates. At the proposed MIC susceptible breakpoint of <0.5 mcg/ml and zone diameter
breakpoint of 218 mm the following total error rates were observed: very major, 0.0%; major, 0.5%.

Figure 58: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus pyogenes from Combined

Clinical (MITT Population, Both Treatment Arms) and Preclinical Studies (n=194)

Combined Pre-Clinical and Clinical - Tedizolid Broth Microdilution MIC vs. Disk Diffusion Zone Size
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MIC Range Total N Very Major %Very Major Major %Major
2R+1 0 0 0.0% N/A N/A
R+S 1 0 0.0% 0 0.0%
<S-1 193 N/A N/A 1 0.5%
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Total 194 0 0.0% 1 0.5%

Figure 59 shows the subset of clinical isolate MIC and zone diameter values for 53 isolates of S. pyogenes. Very
low total error rates were observed: very major, 0.0%; major, 0.0%.

Figure 59: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus pyogenes from Clinical Studies
(MITT Population, Both Treatment Arms) (n=53)

Clinical Studies TR701-104, TR701-112, TR701-113 - Tedizolid Broth Microdilution MIC vs_ Disk Diffus
Streptococcus pyogenes
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MIC Range Total N Very Major %Very Major Major %Major
>R+1 0 0 0.0% N/A N/A
R+S 0 0 0.0% 0 0.0%
<S-1 53 N/A N/A 0 0.0%
Total 53 0 0.0% 0 0.0%

Figure 60 shows a scatter plot that combines the clinical and preclinical studies for 157 isolates of S.
agalactiae. While Figure 61 shows the subset of clinical isolate MIC and zone diameter values for 17 isolates of
S. agalactiae.

Figure 60: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus agalactiae from Combined
Clinical (MITT Population, Both Treatment Arms) and Preclinical Studies (n=157)
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Streptococcus agalactiae
n=_ 157

NS

Breth MICs megimiL; Todizalid

8 7 ] @ 10 1 12 13 | w4 15 16 17 | 18 | 18 20 21 | 22 23 24 25 26 27 28 | 29 30 M | 312 3
NS &

Zone Diameter {mm): Tedizolid

147

Reference ID: 3503934



DIVISION OF ANTI-INFECTIVE PRODUCTS CLINICAL MICROBIOLOGY NDA REVIEW

NDA: 205435/205436 DATE REVIEW COMPLETED: 02/24/2014
Tedizolid Phosphate (Sivextro)

MIC Range Total N Very Major %Very Major Major %Major
>R+1 0 0 0.0% N/A N/A
R+S 9 0 0.0% 0 0.0%
<5-1 148 N/A N/A 1 0.7%
Total 157 0 0.0% 1 0.6%

Figure 61: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus agalactiae from Clinical Studies
(MITT Population, Both Treatment Arms) (n=17)

Clinical Studies TR701-104, TR701-112, TR701-113 - Tedizolid Broth Microdilution MIC vs. Disk Diffus
Streptococcus agalactise
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MIC Range Total N Very Major %Very Major Major %Major
>R+1 0 0 0.0% N/A N/A
R+S 0 0 0.0% 0 0.0%
<S-1 17 N/A N/A 0 0.0%
Total 17 0 0.0% 0 0.0%

Streptococcus anginosus Group

Figure 62 shows a scatter plot for the S. anginosus Group clinical isolates which includes 7 S. anginosus, 24 S.
constellatus, and 23 S. intermedius. The two preclinical studies did not contribute data for the analysis of this
organism group. There was an absence of clinical isolates of S. anginosus Group with elevated TR-700 MIC
values; therefore, only a susceptible breakpoint can be defined. The Applicant proposes a susceptible MIC
breakpoint of <0.25 mcg/ml and a zone diameter breakpoint of 217 mm for this organism group and at the
proposed breakpoints, the following total error rates were observed: very major, 0.0%; major, 1.9%.
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Figure 62: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Streptococcus anginosus Group from
Combined Clinical (MITT Population, Both Treatment Arms) and Preclinical Studies (n=54)

Combined Pre-Clinical and Clinical - Tedizolid Broth Microdilution MIC vs. Disk Diffusion Zone Size
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MIC Range Total N Very Major %Very Major Major %Major
>R+1 0 0 0.0% N/A N/A
R+S 10 0 0.0% 0 0.0%
<S-1 44 N/A N/A 1 2.3%
Total 54 0 0.0% 1 1.9%

Enterococcus faecalis (vancomycin-susceptible isolates only)

Figure 63 shows a scatter plot combining clinical and preclinical studies for 66 E. faecalis isolates (vancomycin-
susceptible only). There were an absence of clinical isolates with elevated TR-700 MIC values; therefore, only a
susceptible breakpoint can be defined. At the proposed MIC susceptible breakpoint of <0.5 mcg/ml and zone

diameter breakpoint of 219 mm, the following total error rates were observed: very major, 1.5%; major, 1.5%.

In the < S-1 category there was a relatively high major error rate of 9.1%, but this was based upon 1 errorin a
total 11 isolates.
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Figure 63: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Enterococcus faecalis (vancomycin-susceptible
isolates) from Combined Clinical (MITT Population, Both Treatment Arms) and Preclinical Studies (n=66)

Combined Pre-clinical and Clinical - Tedizolid Broth Microdilution MIC vs. Disk Diffusion Zone Size
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= 66

I NS

Broth MICs (meg'ml); Tedizolid
w

[ 7 8 e w0 | 1M 12 13 & 15 1@ 17 18|19 | 22 21 2 23 24 25 2B/ 2F 2\ 29 30 N 32 33

NS S
Zone Diameter (mm): Tedizolid
MICRange TotalN Very Major %Very Major Major %Major
2R+1 0 0 0.0% N/A N/A
R+S 55 1 1.8% 0 0.0%
<S-1 11 N/A N/A 1 9.1%
Total 66 1 1.5% 1 1.5%

Figure 64 shows the subset of clinical isolate MIC and zone diameter values for 12 isolates of E. faecalis. There
were no very major errors but in the <S-1 category; however, there was a major error rate of 12.5%. Please
note that this value is based upon a very small numbers of isolates where a single error may result in higher
percentages. Adjusting the zone diameter breakpoint line to 218 mm may lower the error; however, this may
be problematic since in the clinical outcome data there were no positive outcomes demonstrated at 18 mm in
the ME population.

Figure 64: TR-700 Broth Microdilution MIC versus Disk Diffusion Zone Diameter for Enterococcus faecalis (vancomycin-susceptible
isolates) from Clinical Studies (MITT Population, Both Treatment Arms) (n=12)

Clinical Studies TR701-104, TR701-112, TR701-113 - Tedizolid Broth Microdilution MIC vs. Disk Diffus
Enterococcus faecalis , VSE
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MIC Range Total N Very Major %Very Major Major %Major
>R+1 0 0 0.0% N/A N/A
R+S 4 0 0.0% 0 0.0%
<5-1 8 N/A N/A 1 12.5%
Total 12 0 0.0% 1 8.3%

The Applicant’s Proposed TR-700 Interpretive Criteria

Table 114 shows a summary of the Applicant’s proposed interpretive criteria for the targeted isolates.

Table 114: Proposed TR-700 MIC and Zone Diameter Interpretive Breakpoints

Organism MIC (ug/mL) Zone Diameter® (mm)
Staphylococcus aureus
(including methicillin-resistant and <0.5  Susceptible 219 Susceptible
methicillin susceptible strains) 1 Intermediate 16-18 Intermediate

>2 Resistant <15 Resistant

Staphylococcus haemolyticus
Staphylococcus lugdunensis
Streptococcus pyogenes <0.5 Susceptible >18  Susceptible
Streptococcus agalactiae I
S.treptc?coccus an.gmosus Group <0.25 Susceptible 217  Susceptible
(including S. anginosus, 5o
S. intermedius and S. constellatus)
Enterococcus faecalis <0.5 Susceptible 219  Susceptible
(vancomycin-susceptible isolates only) W&

20 mcg TR-700 disk.
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Sponsor’s version of the microbiology section of the label:

12.4 Microbiology

Mechanism of Action

The antibacterial activity of tedizolid is mediated by binding to the 50S subunit of the bacterial ribosome
resulting in inhibition of protein synthesis.

Mechanism of Resistance

Frequency of Resistance

Spontaneous mutations conferring reduced susceptibility to tedizolid occur in vitro at a frequency rate of
approximately 10° °,

~

Interaction with Other Antimicrobials

In vitro drug combination studies with tedizolid and aztreonam, ceftriaxone, ceftazidime, imipenem, rifampin,
trimethoprim/sulfamethoxazole, minocycline, clindamycin, ciprofloxacin, daptomycin, vancomycin,
gentamicin, amphotericin B, ketoconazole, and terbinafine demonstrate neither synergy nor antagonism.

Spectrum of Activity

Tedizolid has been shown to be active against most isolates of the following bacteria, both in vitro and in
clinical infections, as described in ®® indications and Usage (1) ©®
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Aerobic and Facultative Gram-positive Microorganisms

e Staphylococcus aureus (including methicillin-resistant [MRSA] and methicillin-susceptible [MSSA]

isolates)
(b) (4)

e Streptococcus pyogenes
e Streptococcus agalactiae

e Streptococcus anginosus Group (including S. anginosus, S. intermedius, and S. constellatus)

. b’
e Enterococcus faecalis o

The following in vitro data are available, but their clinical significance has not been established. At least 90%
of the following microorganisms exhibit an in vitro minimum inhibitory concentration (MIC) less than or equal
to ®® for tedizolid. However, the safety and effectiveness of TRADENAME in treating
clinical infections due to these microorganisms have not been established in adequate and well-controlled
clinical trials.

Aerobic and Facultative Anaerobic Gram-positive Microorganisms
e Staphylococcus epidermidis (including methicillin-susceptible and methicillin-resistant strains) o

. b
e Enterococcus faecium A

Susceptibility Test Methods

When available, the clinical microbiology laboratory should provide cumulative results of the in vitro
susceptibility test results for antibacterial drugs used in local hospitals and practice areas to the physician as
periodic reports that describe the susceptibility profile of nosocomial and community-acquired pathogens.
These reports should aid the physician in selecting the most effective antibacterial drug product for treatment.

Dilution Techniques

Quantitative methods are used to determine antibacterial minimum inhibitory concentrations (MICs). These
MIC values provide estimates of the susceptibility of bacteria to antibacterial compounds. The MIC values
should be determined using a standardized procedure based on dilution methods (broth, agar, or
microdilution)™? or equivalent using standardized inoculum and concentrations of tedizolid. The MIC values
should be interpreted according to the criteria provided in Table 3.
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Table 3

DATE REVIEW COMPLETED: 02/24/2014

Susceptibility Interpretive Criteria for TRADENAME

Minimum Inhibitory Concentrations

Disk Diffusion Zone Diameter (mm)

Pathogen (ug/mL)

S | R S | R
Staphylococcus aureus
(methicillin-resistant and methicillin- <0.5 1 >2 >19 16-18 <15
susceptible isolates)

(b) (4

Streptococcus pyogenes <0.5 - - 218 - -
Streptococcus agalactiae <0.5 - - 218 - -
Streptococcus anginosus Group* <0.25 - - 217 - -
Enterococcus faecalis <0.5 - - 219 - -

S=susceptible, I=intermediate, R=resistant

;
Includes S. anginosus, S. intermedius, S. constellatus

Diffusion techniques

Quantitative methods that require measurement of zone diameters also provide reproducible estimates of the
susceptibility of bacteria to antibacterial compounds. The standardized procedure® requires the use of
standardized inoculum concentrations. This procedure uses paper disks impregnated with 20 mcg tedizolid to
test the susceptibility of microorganisms to tedizolid. Reports from the laboratory providing results of the
standard single-disk susceptibility test with a 20 mcg tedizolid disk should be interpreted according to the

criteria in Table 3.

A report of “Susceptible” indicates that the

. . b
antibacterial Lred

reaches the concentration

(b) (4

is likely to inhibit growth of the pathogen if the
(b) (4)

A report of “Intermediate” indicates that the result should be considered equivocal, and if the
microorganism is not fully susceptible to alternative

category implies possible clinical

(b)(4)

This category also provides a buffer zone that prevents small uncontrolled technical factors from causing
major discrepancies in interpretation. A report of “Resistant” indicates that the

inhibit growth of the pathogen if the

(b) (4)

the infection site; other therapy should be selected.

Quality Control

Standardized susceptibility test procedures require the use of laboratory control microorganisms to monitor
and ensure the accuracy and precision of supplies and reagents used in the assay, and the techniques of the
Standardized tedizolid powder should provide the following range of MIC

individuals performing the test.” 23

Reference ID: 3503934

(b)(4)

is not likely to
reaches the concentrations usually achievable at

®® drugs, the test should be repeated. This
in body sites where the drug is physiologically concentrated.
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values noted in Table 4. For the diffusion technique using the 20 mcg tedizolid disk, results within the ranges
specified in Table 4 should be observed.

Table 4 Acceptable Quality Control Ranges for Susceptibility Testing
. . Minimum Inhibitory Disk Diffusion
Quality Control Organism Concentrations (ug/mL) (zone diameter in mm)
Staphylococcus aureus .
0.25-1 Not Applicable
ATCC 29213
Staphylococcus aureus )
Not Applicable 22-29
ATCC 25923
Enterococcus faecalis
0.25-1 Not Applicable
ATCC 29212
Streptococcus pneumoniae
0.12-0.5 24 -30
ATCC 49619
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