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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Astellas Pharma Europe B.V. submitted on 27 October 2009 an application for Marketing
Authorisation to the European Medicines Agency (EMA) for Vibativ, through the centralised procedure
under Article 3 (2) (a) of Regulation (EC) No 726/2004. The eligibility to the centralised procedure was
agreed upon by the EMA/CHMP on 19 October 2006.

The applicant applied for the following indication:

VIBATIV is indicated for the treatment of the following infections in adults (see sections 4.4=arid 5.1):
e complicated skin and soft tissue infections

e nosocomial pneumonia (including ventilator-associated pneumonia)

Telavancin is bactericidal against susceptible Gram-positive bacteria (see sectio/35.1).

Consideration should be given to official guidance on the appropriate usewf antibacterial agents.
The legal basis for this application refers to:

A - Centralised / Article 8(3) / New active substance.

Article 8.3 of Directive 2001/83/EC, as amended - complet arid independent application

The application submitted is composed of administrative infsrmation, complete quality data, non-
clinical and clinical data based on applicants’ own telits ¢nd studies and/or bibliographic literature
substituting/supporting certain tests or studies.

Information on Paediatric requirersents

Pursuant to Article 7 of Regulation (FC3N/»"1901/2006, the application included an EMA Decision
P127/2009 for the following conditions.

Complicated skin and soft tisCuesiniections
Nosocomial pneumonia

The PIP is not yet ggipnpiated.

Information relating to orphan market exclusivity
Similgrity

Not.apnlizable.

ilarket Exclusivity

Not applicable.

Scientific Advice:

The applicant did not seek scientific advice at the CHMP.
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Licensing status

Telavancin has been granted a marketing authorization in the USA and Canada. It was launched in the
USA in September 2009.

1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

Rapporteur: Ian Hudson Co-Rapporteur: Martina Weise

The application was received by the EMA on 27 October 2009.
The procedure started on 18 November 2009.

The Rapporteur's first Assessment Report was circulated to all CHMP members o
04 February 2010. The Co-Rapporteur's first Assessment Report was circulated ‘tg, ai, CHMP
members on 05 February 2010.

During the meeting on 18 March 2010, the CHMP agreed on the consolidatid List of Questions to
be sent to the applicant. The final consolidated List of Questions was®:ent to the applicant on
19 March 2010.

The applicant submitted the responses to the CHMP consolidatad ).ist of Questions on
09 September 2010.

The Rapporteurs circulated the Joint Assessment Reparaon the applicant’s responses to the List of
Questions to all CHMP members on 29 October 2010.

During the CHMP meeting on 18 November 2429 ¢vc CHMP agreed on a list of outstanding issues
to be addressed in writing by the applicant.

The applicant submitted the response( tod&iie CHMP List of Outstanding Issues on
11 February 2011.

During the CHMP meeting on 11-11% April 2011, outstanding issues were addressed by the applicant
during an oral explanation efcre the CHMP.

During their 16-19 May*20%1 meeting, the CHMP, in the light of the overall data submitted and the
scientific discussion withisi the Committee, issued a positive opinion for granting a Marketing
Authorisation to</I2ATIV'on 19 May 2011. The applicant provided the letter of undertaking on the
follow-up measuyresto be fulfilled post-authorisation on 19 May 2011.

The applitany provided the DHCP letter 19 May 2011.
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2. Scientific discussion

2.1. Introduction

Among the Gram-positive bacterial pathogens S. aureus, particularly MRSA, remains important,
especially with the advent of aggressive community-acquired MRSA (CA-MRSA) that express Panton-
Valentine Leucocidin (PVL+). In addition, vancomycin-resistant enterococci (VRE) and multidrug-
resistant coagulase-negative staphylococci (CoNS) pose problems for antibacterial therapy.

The glycopeptide antibacterial agent vancomycin has been available for systemic therapy of it:feciions
due to Gram-positive pathogens for over 40 years. Vancomycin and teicoplanin have bee/i used widely
to treat MRSA and enterococcal infections in the last 10 to 15 years. However, vancéxfycin-
insusceptible and -resistant S. aureus (VISA and VRSA) have emerged and these aro,01een cross-
resistant to teicoplanin. In the last decade other agents have become available far tiya management of
MRSA infections (e.g. daptomycin and linezolid) but there is already some bacltesiai resistance.

Each of the available agents has its own drawbacks and limitations and tiiere is a need for additional
antibacterial agents to manage serious infections due to Gram-positiv/: Facteria.

Telavancin is a semi-synthetic, lipoglycopeptide antibacterial agen' wi .3 in-vitro activity against aerobic
and anaerobic Gram-positive pathogens. In-vitro data indicate thayiterhay be useful against some
staphylococci that are not susceptible to daptomycin and afjairist’'some bacteria that have reduced
susceptibility to vancomycin. The antibacterial activity of talavancin results from inhibition of bacterial
cell wall synthesis as observed with other glycopeptides\plus an effect on the bacterial cell membrane
resulting in disruption of normal functions.

The claimed indication at submission of th licensing application was:

VIBATIV is indicated for the treatment of the Jollowing infections in adults (see sections 4.4 and 5.1):
e complicated skin and soft tissug-afestions

e nosocomial pneumonia (inc'uang ventilator-associated pneumonia)

Telavancin is bactericidal zgainst susceptible Gram-positive bacteria (see section 5.1).

Consideration should*e givan to official guidance on the appropriate use of antibacterial agents.

The originally recoininznded dosage regimen was as stated below:

Posology

Adults

The.recornimended dosage, frequency and treatment duration by infection are shown in the following
tanie:

“Jable 1:

Infection Dosage Frequency Duration
Complicated skin and soft tissue infections 10 mg/kg Once every 24 hours 7-14 days
Nosocomial pneumonia 10 mg/kg Once every 24 hours 7-21 days
(including ventilator-associated pneumonia)
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Paediatric patients

VIBATIV is not recommended for use in patients below 18 years of age due to a lack of data on safety,
efficacy and pharmacokinetics.

Dosage in patients with renal impairment

Patients with renal impairment should receive a dose that has been modified according to estimated or
measured creatinine clearance as presented in the table below.

Table 2:

Creatinine clearance* Dosage regimen

(ml/min)

>50 10 mg/kg every 24 hours

30-50 7.5 mg/kg every 24 hours

10-<30 10 mg/kg every 48 hours N

*As calculated using the Cockcroft-Gault formula.

There is insufficient information to make specific recommendations for dogage adjustment in patients
with end stage renal disease (CrCl <10 ml/min), including patients uns&sgaing haemodialysis.

Dosage in patients with impaired hepatic function

Mild to moderate degrees of hepatic insufficiency (Child-Pugh tlass'Bj " (see section 5.2) did not result
in a relevant change in pharmacokinetics of telavancin. ¥herefcre, no dose adjustment is necessary
when administering telavancin to patients with mild or moderate degrees of hepatic insufficiency. No
data are available in patients with severe hepatic inguffiziency (Child-Pugh class C). Therefore, caution
should be exercised if telavancin is given to patiefits, with severe hepatic insufficiency.

Obese patients

Patients with a body weight of =90 kg anasa_Fody Mass Index =35 kg/m? should receive a dosage of
telavancin that has been modified as speciried in the table below.

Table 3:

Dose and dosage interval
Creatinine clearance* Body weight <90 kg or Body weight =90 kg and
(ml/min) Body Mass Index <35 kg/m? Body Mass Index >35 kg/m?

10 mg/kg once every 24 hours 900 mg once every 24 hours
>50 ; )

A (i.e. no dose adjustment)

30-50 DA 7.5 mg/kg once every 24 hours 675 mg once every 24 hours
10-<30 10 mg/kg once every 48 hours 900 mg once every 48 hours

*As calculate(| uéJ_rwg,_the Cockcroft-Gault formula.

Thewme tasdnsufficient information to make specific recommendations for dosage adjustment in patients
viva_£nd stage renal disease (CrCl <10 ml/min), including patients undergoing haemodialysis.

Llderly patients

No clinically significant differences in pharmacokinetics of telavancin were observed between healthy
elderly and healthy young subjects. Also, analysis of patient population pharmacokinetic data did not
show a relevant effect of age on pharmacokinetics. Therefore, the recommended dose (10 mg/kg once
daily) should be used in elderly patients except in those with creatinine clearance of less than or equal
to 50 ml/min, or with a body weight =90 kg and BMI >35 kg/m? (see above and section 5.2).
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Following assessment of the dossier, based on feedback obtained from CHMP, the applicant revised
the indication and posology section of SmPC as follows:

VIBATIV is indicated for the treatment of adults with nosocomial pneumonia (NP) including ventilator
associated pneumonia, known or suspected to be caused by methicillin-resistant Staphylococcus
aureus (MRSA).

Vibativ should be used only in situations where it is known or suspected that other alternatives are not
suitable (see sections 4.3, 4.4, 4.8 and 5.1).

Consideration should be given to official guidance on the appropriate use of antibacterial agents.
Posology

Adults

The recommended dosage regimen is 10 mg/kg, once every 24 hours, for 7 to 21 day<

Special populations

Paediatric patients

The safety and efficacy of VIBATIV in children aged below 18 years haxaynat yet been established. No
data are available.

Dosage in patients with renal impairment

Patients with renal impairment should receive an initial dosz according to calculated or measured
creatinine clearance as presented in the table below. Duririg treatment dose adjustments according to
the table should be made based on calculated or mef&sused creatinine clearance in patients with
clinically relevant changes in renal function.

Table 4:

Creatinine clearance* (ml/min) A [ I)osage regimen

>50 4 ] 10 mg/kg every 24 hours
30-50 7.5 mg/kg every 24 hours

*As calculated using the Cockcroft-Gault farnula

The use in patients with acuty renal failure or creatinine clearance (CrCl) <30 ml/min including
patients undergoing ‘waemodialysis is contraindicated (see section 4.3).

Dosage in patients'wit|»hepatic impairment

Mild to modenaty, degrees of hepatic impairment (Child-Pugh class B) (see section 5.2) did not result in
a relevantichange in pharmacokinetics of telavancin. Therefore, no dose adjustment is necessary when
adminiatening telavancin to subjects with mild or moderate degrees of hepatic impairment. No data are
availahle/in subjects with severe hepatic impairment (Child-Pugh class C). Therefore, caution should be
exalcised if telavancin is given to subjects with severe hepatic impairment.

Obese patients

Obese patients should receive a telavancin dose in accordance with their bodyweight and renal function
(see section 4.3 and 5.2).

Elderly patients
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Elderly patients should receive a telavancin dose in accordance with their bodyweight and renal
function (see section 4.3 and 5.2).

Method of administration

VIBATIV must be reconstituted and then further diluted prior to administration by intravenous infusion
through a dedicated line or through a Y-site over a 60 minute period. Bolus injections must not be
administered. For instructions on reconstitution and dilution see section 6.6.

2.2. Quality aspects

2.2.1. Introduction

Vibativ contains telavancin as an active substance. Telavancin is a semi-synthetic si¢bstance derived
from vancomycin.

Vibativ is presented as a lyophilisate powder for solution for infusion containiiig/tiy:droxypropylbetadex
(hydroxypropyl ether of B-cyclodextrin, HP-B-CD) and mannitol as solubilisation enhancers.

The antibacterial activity of telavancin results from inhibition of bacteiiai ¢all wall synthesis as
observed with other glycopeptides plus an effect on the bacterial [llasina membrane resulting in
disruption of normal functions.

The drug product is administered by intravenous infusiol, ozer 1 60 minute period after reconstitution
of the lyophilisate and further dilution into a compatible intusion fluid.

2.2.2. Active Substance

Telavancin is the INN name of the active sihstiance with the chemical name Vancomycin, N3”-[2-
decylaminoethyl]-29-[[(phosphonomethyvl,;am./no]methyl]-hydrochloride, corresponding to the
molecular formula CgoH106Cl>;N11O50PoX F Il (where x = 1 - 3) and relative molecular mass 1755.63
(free base). Its structural formula (s sivown below.

Figure 1:
Side Chain 1 (SC1)
OH
D_Lf' rJ_'f‘“\]F“‘\.f%ﬁvMHCFB
CH
- oK
. ";\5:9«\-:‘;_ OH
/ OH
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Side Chain 2 {3C2)
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Telavancin appears as an off-white to pale pink solid hygroscopic powder, sensitive to light. It is
sparingly soluble in water (pH 2), slightly soluble in water (pH 4) and very slightly soluble in ethanol.
The pH of a saturated aqueous solution is 4.6 to 2.8, depending upon the chloride content. The pKa
value cannot be determined due to the close overlap of the multiple pKa. The water/n-octanol
distribution coefficients for telavancin ranges from -1.8 to -2.4 in various buffer solutions (pH 4-10).
The specific rotation value ([¢13), of telavancin hydrochloride varies between + 4.1° and +15.6°, due
to decreasing specific rotation value with increasing solution concentration. No crystalline forms have
been observed.

Manufacture

Telavancin is a semi-synthetic substance derived from the glycopeptide vancomycin bysantvwe’step
synthesis followed by purification and isolation. Telavancin contains a lipophilic sideithain bond to the
amino sugar of vancomycin and an aminomethyl phosphonite group bond to the.di-phenol-ring of
vancomycin. A detailed description of the synthesis route and detailed flow didgrarwwere presented for
each synthesis step. Satisfactory data were provided to support the proposed (asprocess control limits
based on commercial scale batches using the proposed manufacturing nrcsess.

Specification

The drug substance specification includes tests for appearapea, (wisual), colour of solution (Ph. Eur.),
identification (IR, HPLC), identification of chloride (Ph. Ets. ). 25say (HPLC), impurities/degradation
products (HPLC), residual solvents (GC), water content (Ph.”Eur.), chloride content (potentiometric
titration), residue on ignition (Ph. Eur.), heavy metass (Eh. Eur.), bacterial endotoxins (Ph. Eur.), and
microbial limits (Ph. Eur.).

The justification of specification the drug sx»bstance is based on data generated from a large number of
batches. Acceptance criteria are based an'a fill understanding of the process and its impact on the
characterization of the drug substaincey Hijstorical data, non-clinical safety evaluation, stability, and
validation data were utilized in thelestiblishment of the specification addressing all the key attributes
necessary to control the quality of the drug substance. A special emphasis was placed on the data from
26 lots manufactured using ti\e cdrrent manufacturing process.

Stability

Stability data frem four primary stability batches and three validation stability batches all
manufacturec, by the commercial manufacturing process and packed in the intended bulk packaging.
The drug subsfance was tested in line with the ICH stability guidelines. The conditions used were -20°C
(long-1arriy) and 5°C (accelerated conditions). For the primary stability studies results up to 48 months
at -2(° C are provided and for the validation stability studies 24 months data at -20° C are provided.
Re¢ai t'me data of the primary lots all comply with the acceptance criteria after 48 months of storage at
'quc.

Furthermore, results from photostability testing undertaken in accordance with ICH Q1B guideline were
included. The results of the photostability study showed no significant differences between the light
protected and light exposed samples. The combination of storage at -20°C (generally a dark or low
light level environment) and the use of the selected packaging have been shown to provide adequate
protection from light.

Based on this the proposed re-test period and storage conditions are justified.
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2.2.3. Finished Medicinal Product

Vibativ powder for solution for infusion is supplied as a sterile, lyophilized powder, in glass vial, with a
stopper and “flip-off” seal. The drug product contains hydroxypropylbetadex (HP-B-CD), mannitol, and
may contain sodium hydroxide and/or hydrochloric acid (used to adjust pH).

Pharmaceutical Development

The drug substance has been shown to be unstable in solution even under refrigerated storage
conditions. Development work has concentrated on the drug product formulated as a lyophilitatenThe
formula of Vibativ has remained virtually unchanged over the whole development progranime
Telavancin hydrochloride is intended for administration by IV infusion, however, it isa%oity soluble at
physiological pHs. The product has therefore been formulated with the solubilizer,
hydroxypropylbetadex to improve its solubility and to produce a solution that is guitcble for
manufacturing processing, reconstitution, dilution, storage and intravenous aliniaistration. In addition,
use of hydroxypropylbetadex in the formulation is stated to offer a degree» of nephro-protection from
telavancin

Alternative solubilisers could be used to obtain solutions of telavanCiry, rnowever, the
hydroxypropylbetadex was selected because of its ability to prgtést die’kidneys from the toxic effects
of the drug substance. While the mechanism by which hydrgseproplybetadex attenuate telavancin
associated nephrotoxicity is not clearly understood, the phasmscokinetics and physicochemical
properties of the telavancin and hydroxypropylbetadex provides a potential clue.

It has been demonstrated that telavancin and hygdiaxygropylbetadex readily form a complex upon
reconstitution and dilution and that this complex tands to dissociate at around pH 7. It has also been
observed that both telavancin and hydroxyvarcpvibetadex are cleared from the circulation by the
kidneys.

It is hypothesised that upon infusigrndisadciation of the complex, possibly due to the pH and/or dilution
in the blood stream, makes the salawaiicin bioavailable to form a new association with plasma proteins,
where it is highly bound, the fiydroxypropylbetadex remaining free. Once filtered by the glomeruli,
both the hydroxypropylbetader,and telavancin enter an environment that favours the re-association of
telavancin with hydraxyprenyibetadex and it is thought that this complex reduces the tubular injury.

A high ratio of hyd{o){:oropylbetadex relative to telavancin ensures renal tubular
hydroxypropylbctadex fluid concentrations that are sufficiently high to support complex formation with
telavancin. Data'to support these kinetics were provided.

All of thenaxsipients are pharmaceutical materials commonly used to formulate parenteral dosage
forme. Compatibility of these excipients with the drug substance has been demonstrated through
proddst stability studies.

/ivativ is reconstituted aseptically in an appropriate solvent and then further diluted aseptically into an
IV bag before being administered as an IV infusion. The in-use compatibility of the drug product in a
vial has been measured when reconstituted with either 5% Dextrose Injection (D5W), Sterile Water for
Injections, (WFI), or 0.9% Sodium Chloride Injection (NS). The data generated support the shelf life
for the reconstituted vials.

Vibativ, 250 mg/vial and 750 mg/vial were evaluated for its in-use compatibility, after reconstitution
and dilution, following storage at the recommended storage condition and ambient lab conditions.
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These dosing solutions were prepared with 5% Dextrose Injection (D5W); 0.9% Sodium Chloride
Injection (NS); or Lactated Ringer’s Injection (LR) and diluted to 0.6 or 8 mg/ml. The mean values of
all samples met the acceptance criteria specified in the protocol and where within the specification

Additionally, no significant changes were observed in appearance (in particular the solutions remained
clear and free of particulate matter), pH, assay and colour of solution of the dosing solutions at these
conditions. These data support the shelf life for the reconstituted vials. It is concluded that the in-use
compatibility of telavancin for infusion after preparation for infusion was not affected by either the
telavancin dosing solution concentration or the diluent (D5W, NS, or LR) used to prepare the dosing
solution for both the 250 and 750 strengths of drug products. Therefore, telavancin dosing solutions
are stable for one day at ambient conditions or three days at refrigerated conditions (when prencs€a
with D5W, NS or LR).

The manufacturing process is considered standard for this type of product. The information, provided
on the manufacturing process development is considered satisfactory. The manufaé¢turing process has
been validated to production scale. Satisfactory validation data have been providecifowthe sterile
filters. The sterile filtration has been addressed and this includes satisfactory imfoimaition on media fill
runs.

Adventitious agents

The bacterial retention filter used to sterilize the Telavancin for/ajection bulk solution and the vial
stopper are both manufactured using a material of animal oriaia, Details of both items are provided
together with statements from the suppliers confirming ¢ha: thi: materials will comply with the Note for
Guidance on minimising the risk of transmitting animal spongiform encephalopathy agents via
medicinal products.

Manufacture of the product

The aseptic production of Vibativ is comprized of several standard unit operations using standard
pharmaceutical equipment. The eqlininenrand sequence of the manufacturing process are the same
for both presentations (250 mg/viél aryd 750 mg/vial). The processes for the two presentations differ in
the bulk solution concentration( vic! size, fill volume and the lyophilisation cycle parameters.

There are no intermediates™produced in the manufacture of Vibativ. Processing of the drug product is
performed in one continuows/process. As part of the manufacturing process defined in-process controls
(IPC) are carried ou*, Iae IPCs and their acceptance criteria are considered adequate.

Full details on tienTiedia fill runs have been provided to demonstrate that all relevant manufacturing
steps are testadadequately, including all relevant details. The process parameters used in the media
fill runs*and th= vials are representative of the proposed product manufacture. Assurance that the
media~ r'uns will be carried out at regular intervals has been provided. Based on the satisfactory
detailoof the media fill runs being provided, the process validation data are also considered
saisfi.ctory.

Product specification

The release and shelf-life specifications include tests and limits for appearance (visual), reconstitution
time (visual), appearance of reconstituted solution (visual, spectro-photometry), pH of reconstituted
solution (potentiometry), identification (HPLC, UV), assay (HPLC), degradation products (HPLC),
uniformity of dosage units (Ph.Eur.), water content (coulometer), sterility (Ph.Eur.), bacterial
endotoxins (Ph.Eur.) and particulate contamination (Ph.Eur.).
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Results from six production scale batches used for the process validation studies were summarised
meeting the specification to which they were tested against. The proposed drug product specification
has tighter limits for certain parameters.

Further details of all batches of Vibativ that have been used in toxicology or clinical studies were
included.

Stability of the product

The stability studies were performed on 8 batches of the 250 mg vials and 6 batches of the 750 mg
vials, manufactured at pilot and commercial scale using the proposed commercial formulationeand
manufacturing process. Long-term storage conditions are at 5°C £ 3°C in a refrigerator and
accelerated conditions are at 25°C £ 2°C / 60 % = 5 % RH. Data up to 48 months in longftesnvand 6
months accelerated, respectively, were presented. Results show acceptable levels ofypstania
degradants, whereas all tested parameter were within specifications.

Photostability

Two batches of drug product, one of each strength, were exposed to light_accc:ding to the ICH
guidance Q1B. Samples were presented in the primary packaging (clear. g.ass vial with stopper and
seal) as light exposed (naked vial) and light protected controls (foil wiapgad vial). There were slight
differences between the light exposed and light protected controls_ bui the differences were not
significant. All light exposed samples complied with the specifidatigns.is the protocol.

Chemical and physical in-use stability has demonstratedithiat bhth the reconstituted solution in the vial
and the diluted solution in the infusion bag are stable for 24, hours at room temperature or 72 hours
under refrigeration (5°C £ 3°C).

2.2.4. Discussion on chemical, pharmaceutical and biological aspects

The quality of Vibativ powder for seictiondror infusion is considered to be acceptable when used in
accordance with the conditions dafines in the SmPC. Information on development, manufacture and
control of the drug substancerhas Feen presented in a satisfactory manner. The quality of the active
substance is considered syiviciantly described and adequately supported by data. Sufficient chemical
and pharmaceutical docuniercation relating to development, excipients, manufacture and control of the
drug product has bean‘aresented.

2.2.5¢: Conrciusions on the chemical, pharmaceutical and biological aspects

The rosuls of tests carried out indicate satisfactory consistency and uniformity of important product
guaitl characteristics, and these in turn lead to the conclusion that the product should have a
satisfactory and uniform performance in the clinic.

Stability tests indicate that the product under ICH guidelines conditions is chemically stable for the
proposed shelf life.
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2.3. Non-clinical aspects

2.3.1. Introduction

GLP

Safety pharmacology studies were carried out in compliance with GLP regulations and to the
requirement of ICH S7A. Pharmacokinetic studies were not performed to GLP standards, although &n
acceptable justification from the applicant has been given. All pivotal toxicity studies were perfolmed
in compliance with GLP.

2.3.2. Pharmacology

Primary pharmacodynamic studies

The primary pharmacology of telavancin has been adequately characterised.

Telavancin is a semi-synthetic derivative of the glycopeptide antibiotic2:ancomycin, possessing a
lipophilic side chain attached to the vancosamine sugar. This modificc*ior retains the glycopeptide
mechanism of action (inhibition of bacterial cell wall synthesis) but.intioduces a novel mechanism of
action whereby telavancin simultaneously interacts with the bacterialezell membrane causing a
concentration-dependent loss of membrane potential and ificreases in membrane permeability.

In vitro bactericidal activity of telavancin

Telavancin possesses in vitro activity against a brgaa“sainge of clinically relevant Gram-positive
bacterial pathogens. Multiple studies, including saven recent, prospective surveillance studies of
circulating clinical isolates from around the.vorld, demonstrate the potent in vitro activity of telavancin
against Gram-positive species includingS:,auleas, streptococci and S. pneumoniae.

Telavancin exerts rapid, concentratica-dapendent bactericidal activity against Gram-positive organisms
including methicillin-susceptible S, wuraus (MSSA), methicillin-resistant S. aureus (MRSA),
vancomycin-intermediate S. auseus (VISA), coagulase-negative staphylococci, B-haemolytic
streptococci and S. pneumenias. Telavancin, unlike the glycopeptides and most B-lactams, retains
bactericidal activity against,non-growing S. aureus and shows marked activity against pathogens
growing in biofilms. Irkan in‘“vitro model of staphylococcal biofilm infection, telavancin reduced
bacterial load in bivfiinis established with MSSA, MRSA, VISA and S. epidermidis (methicillin-
susceptible G, ¢piaarmidis, MSSE and methicillin-resistant S. epidermidis, MRSE), irrespective of
phenotypesat drug concentrations that simulated a 10 mg/kg/day dose in humans. Telavancin is
actively takan/up into macrophages and has been shown to kill intracellular S. aureus to a greater
exten thian vancomycin, teicoplanin and linezolid.

Teldvincin has a prolonged post-antibiotic effect (up to 4-5 h) against S. aureus, including MSSA,
MRSA, VISA and VRSA strains, and other Gram-positive pathogens and up to 6.5 h for S. pyogenes.
Telavancin is approximately 90% protein bound, primarily to albumin, but the in vitro antibacterial
activity of telavancin is affected by the presence of human serum or albumin with increases in MIC and
MBC values of 2- to 4-fold. Time-kill studies demonstrate that telavancin remains bactericidal in the
presence of high serum concentrations (50 to 70% vol/vol) at drug levels attained with a 10 mg/kg
dose.
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Resistance induction

There is no known cross-resistance between telavancin and other classes of antibiotics. It should be
noted that telavancin is not active against VanA-type vancomycin-resistant enterococci (VRE).
Telavancin is an inducer of the VanA but not the VanB operon in VRE. MICs for organisms with the
VanB determinant are higher than for glycopeptide-susceptible organisms (e.g. 8 mg/L vs. 0.5 mg/L).
Staphylococci that show reduced susceptibility to vancomycin may sometimes remain susceptible to
telavancin.

In vitro activity of the main metabolite of telavancin, 7-OH-Telavancin (AMI-11352)

The main metabolite of telavancin, 7-OH-Telavancin (AMI-11352), has antibacterial activity buf i>*10-
fold less potent than telavancin. Due to the low antibacterial activity of AMI-11352 and the Itw Human
exposure, this metabolite is not considered to have a relevant contribution to the overall {ctivity of
telavancin in vivo.

In vivo efficacy in animal models of infection

Multiple animal models of bacterial infection caused by clinically important Gran\nositive pathogens
including soft-tissue (neutropenic murine thigh, murine subcutaneous infgction); deep-seated (rat and
rabbit endocarditis), systemic (murine bacteraemia), lung (murine pneamuania) and brain (rabbit
meningitis) have demonstrated telavancin’s therapeutic efficacy and,céafiirm the bactericidal activity
seen in vitro. Telavancin, at doses that approximate telavancin AUCy ) achieved at human therapeutic
doses, was efficacious in these models against clinically-relevaat Graivi-positive pathogens (MSSA,
MRSA, glycopeptide intermediate susceptible S. aureus £GI'5A)) MRSE, MSSE, VRE, penicillin-
susceptible S. pneumoniae (PSSP) and penicillin-resistant &. pneumoniae (PRSP).

Secondary pharmacodynamic studies

The applicant has argued that due to the actian of telavancin against bacterial pathogens secondary
pharmacodynamics studies are not requircd. This is acceptable.

Safety pharmacology prograniime

In safety pharmacology studi¢s'the systemic exposure in the rat was comparable to that in healthy
human volunteers at the prendsed dose for therapeutic use. Telavancin did not induce any behavioural
changes in rats afterslow intravenous single injection of doses up to 50 mg/kg. There were no findings
indicative of an effest Ca gastrointestinal function. Respiratory system function was assessed in
anaesthetised dogs @an. showed no changes of biological significance.

In an in vitro gairdiovascular safety study involving hERG channels and using HEK293 cells telavancin
drug prodict éxerted concentration-dependent inhibition of the hERG potassium ion channel due to the
combinad wffects of HP-B-CD and telavancin. Telavancin itself inhibited hERG channels in CHO and
HEYR2Y2 cells by 34-51% at clinically relevant concentrations (15 pg/ml).

1aeTesults of studies with isolated Purkinje fibres were inconsistent. In dog Purkinje fibres a
;rolongation of the action potential duration (APD) by 7 to 11% was observed at telavancin
concentrations of 50 and 150 pg/ml and a stimulation frequency of 1 Hz. These increases were not
dose-dependent and were not observed at 0.5 Hz. In sheep Purkinje fibres paced at a stimulation
frequency of 1 Hz exposure to 5, 50, and 150 pg/ml telavancin had no effect on the resting membrane
potential, upstroke amplitude or action potential duration.
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In a study by Mikhail et al. (2007) it was demonstrated that HP-B-CD had a direct effect on the hERG
current in HEK293 cells. There was a reduction in hERG current amplitude (activating and tail currents)
and acceleration of tail current deactivation kinetics. In addition, HP-B-CD attenuated the potency of
three structurally diverse hERG blockers to different extents. The authors concluded that complex
formation may reduce the free drug available for hERG blockade and has nonlinear effects on assay
sensitivity. As a result, the degree of hERG blockade may be underestimated by in vitro studies.

The applicant has provided results of an in vitro GLP study employing the Langendorff heart
preparation to assess the torsadogenic potential of telavancin in humans. Results have been provided
from 2 studies. The applicant has also provided an independent expert assessment of both Langenduif
studies as well as the risk for proarrhythmia, in particular, the risk for Torsades des pointes. The“Ziu}
product does not appear to be associated with experimental evidence of proarrhythmia in thé
Langendorff model at concentrations up to 12 times the clinical unbound TLV concentratich 01)5.5 uM
(9.7 pg/ml). However, in summary of the whole database on the cardiotoxic potentia,Of talavancin
drug product the expert does not explicitly preclude a torsadogenic risk of telavancirandrag product.
Associated potential risk of pro-arrhythmia has been highlighted in the risk managerhent plan (RMP)
and in the SmPC.

In in-vivo cardiovascular safety studies in anaesthetised and conscious dtgs telavancin did not elicit
changes in heart rate, in systolic, diastolic and mean systemic blood fresgures or in any ECG
parameters after repeated (4 days) dosing at 100 mg/kg/day by tlie IV route. The plasma C,,.x after 4
doses of 100 mg/kg in the conscious dog (389 ug/ml) was appyuxinvacely 4-fold higher than the Cmax
in humans at 10 mg/kg/day (97 ug/ml).

Pharmacodynamic drug interactions

Minimum inhibitory concentration checkerboard Znassynergy time-kill techniques were used to
investigate the potential for in vitro synergidtic/anvagonistic interactions with class representative
agents normally prescribed for infections gauses»by Gram-negative bacteria. Synergistic interactions
against S. aureus, including MRSA straifig, w<re observed with some B-lactam agents, including
imipenem. No interactions have been ¢et2cted with agents that might be co-administered to treat
Gram-negative infections. No antagonistic interactions of telavancin were observed with any of the
agents tested, including aztreni:am piperacillin/tazobactam, imipenem, cefepime, amikacin,
trimethoprim /sulfamethox=azcle, ciprofloxacin and rifampicin.

2.3.3. Pharmaicokinetics

Telavancingztasma concentration data were assayed using validated sensitive and specific methods
including ,kR2LC with UV detection and LC-MS/MS. The absorption profile of telavancin was evaluated in
mice,(racs, rabbits, dogs and monkeys. Exposure to telavancin increased with increasing dose levels.
Ther: was approximate dose-proportionality across the range 6.25 to 50 mg/kg/day but the increases
weradess than dose-proportional from 50 to 100 mg/kg/day. There were no marked gender differences
in exposure. There was no significant difference observed for the pharmacokinetics of HP-B-CD when
administered alone or with telavancin.

Following single doses of 10 mg/kg telavancin (IV bolus injection or infusion) the serum or plasma
concentrations of telavancin declined in all species with t;/; ranging from 1.2 hours in mice to 2.3
hours in monkeys. Accumulation of telavancin was observed after multiple dosing in the rat but was
not observed in the dog.
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Telavancin is highly protein bound with protein binding in mouse (91.0 to 92.7%), rat (92.0 to 92.9%),
dog (88.7 to 89.3%) and rabbit (88.3 to 90.3%) comparable to that in human plasma
(86.3 to 89.7%). Telavancin protein binding in human serum was mainly associated with albumin.

At 24 hours following single-dose administration of *C-telavancin to rats and dogs, telavancin
associated radioactivity was detected in all tissues examined. The highest concentrations were
observed in kidneys and liver (80-and 70-fold higher, respectively, than the plasma concentration in
rats; 20-fold higher than the plasma concentration in dogs) and in rats the concentration in bone was
60-fold higher than in plasma. After repeated-dose administration up to 14 days at 100 mg/kg/day ip
rats, the liver and kidney concentrations of telavancin increased with the number of doses
administered and steady state was not reached after 14 doses. Tissue half-lives of telavancin‘in ts¢ iat
liver and kidneys were approximately 10.5 days and 14 days, respectively. No apparent genézr related
differences in distribution were observed.

In the pigmented rat quantitative whole body autoradiography (QWBA) study the highust revels of
radioactivity at 168 hours post dose were observed in liver, spleen and kidney andat 236 hours post
dose were observed in spleen, adrenal gland and kidney. The half-life estimatad turliver and kidney
were 4 and 5 days, respectively. The high levels of radioactivity observed in th hone at all time points
appeared to be mainly located in the growth plates and also in the bone ¥harrow with an estimated
half-life of 332 hours (~14 days). Penetration into the CNS was mininfaX

Telavancin might be considered a weak inhibitor of MDR1, with an'IC=5> 100 pM for the inhibition of
digoxin trans-cellular transport mediated by MDR1.

Telavancin was not extensively metabolised in rats, dogstard _rionkeys after IV administration.
Unchanged telavancin was the predominant componernt in tiie serum (99, 89 and 94 % of total AUC for
rats, dogs and monkeys, respectively) while 7-OH-te'aviincin (AMI-11352), telavancin des-
phosphonate (AMI-999) and other OH-metabolitt's ware identified. Telavancin accounted for more than
60% (dogs) and 86% (monkeys) of the uriniicy recoveries. AMI-11352 represented about 17% (dogs)
and 5% (monkeys) of total urinary recovery while AMI-999 represented about 1.2% (dogs) and 1.8%
(monkeys) and other OH-metabolites represented about 17% (dogs) and 6% (monkey). There was no
significant gender-related differengz abszived for metabolism profiles.

Of the three OH-metabolites of({the)2-(decylamino) ethyl side chain of telavancin identified in human
urine 7-OH-telavancin (AMI-1135Z) was the most abundant. The plasma AUC of 7-OH-telavancin
(which is much less activt aghinst bacteria than telavancin) was about 2-3% of the AUC of telavancin
and accounted for 50% of tctal peak areas of the three hydroxylated metabolites. AMI-11355 (8-OH
metabolite) and AMI- 31553 (9-OH metabolite) accounted for 24.2% and 25.3% of the total peak areas
of the three hydroyyidted metabolites, respectively.

Plasma_coriCencsations of AMI-11352 were low in the rat and increases in C.,ax and AUC.,4 were less
than Gase-pugportional. Systemic exposure to AMI-11352 was larger in dogs compared to rats.
Accordingyvto the applicant, saturation of the metabolic pathway at higher doses may be anticipated as
thiz2 AWC,.. metabolite/telavancin ratio decreased at high doses in both rats and dogs. Systemic
expuosures to telavancin, AMI-999 and AMI-11352 in rats and/or dogs at steady state exceeded human
Zystemic exposure at the proposed clinical dose of 10 mg/kg/day.

Several cytochrome P450 isoenzymes are able to metabolise telavancin to the 7-OH, 8-OH and 9-OH
metabolites. The isoenzymes CYP1A1, 1A2, 2B6, 2C18, 2C19, 2D6, 2E1, 232, 3A4, 3A5, and 4F12
participate in the metabolism of telavancin in humans. In vitro drug-drug interaction studies in human
liver microsomes showed that telavancin was a direct inhibitor of CYP1A2, 2C9, 2C19, 2D6 and 3A4/5
with ICsq values of 40 uM, 89 uM, 54 uM, 35 uM, 25 uM and 14 pM, respectively.
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The main route of elimination of telavancin in rats and dogs is renal excretion. After a 24-hour
sampling period the mean urinary and faecal recoveries were 62% and 4.5% of the total dose,
respectively, for rats and 79% and 1% of the total dose, respectively, for dogs. After a 168-hour
sampling period the mean urinary and faecal recoveries were 85.19% and 2.6% of the total dose,
respectively, for the dog. The applicant has stated that the prolonged elimination half-life in the liver or
kidney explains the incomplete radioactivity recovery. In humans, the main route of elimination was
also via the kidneys, with the majority of a dose excreted within 48 hours as unchanged telavancin.
Excretion into breast milk of telavancin and its metabolites has not been studied.

A study in female rats showed no consistent drug-drug interactions between telavancin and
metronidazole or aztreonam. An in-vitro interaction study showed that telavancin (at up to 100, pgiml)
did not affect the binding to plasma proteins of other highly bound drugs such as warfarin, s icyiic
acid and ibuprofen but clinical doses are likely to provide higher plasma concentrations.

2.3.4. Toxicology

Single dose toxicity

Single dose toxicity studies of telavancin drug product were performed in“mice and rats via IV bolus
injection. The approximate minimum lethal dose in mice was 100 mg/«g fior both sexes. The
approximate minimum lethal dose in rats was 100 mg/kg for males aipd above 150 mg/kg for females.

Repeat dose toxicity

The toxicity after repeated intravenous infusion of telavancii drug product was investigated for up to 3
months in dogs and for up to 6 months in rats (table.1).) A chronic non-rodent study (9 months) was
not conducted in view of the short treatment dusatios in humans (up to 21 days).

Table 5: Overview of rat and dog.meeated dose toxicity studies
Stud Time of
Species T e‘;Duration Intravenons Dose Report No |GLP
yp Infusion
I B N
P N\ diluent control, vehicle control, ) _
2-week . 4_2 wours 6.25, 12.5, 25 mg/kg/day 01-001-09 |Y
4-week . diluent control, vehicle control, ) _
Rat 4-week Rewovery 30 minutes 12.5, 25, 50 mg/kg/day 02-001-01 Y
13-week . diluent control, vehicle control, ) _
4-week Ricovery 30 minutes 12.5, 50, 100 mg/kg/day 02-001-06 ¥
26-vieer . diluent control, vehicle control Yo
4-weely Recovery 30 minutes 6.25, 12.5, 50 mg/kg/day 03-001-07 1Y
_\_ diluent control, vehicle control,
| 2- week 2 hours 6.25, 12.5, 25 mg/kg/day 01-001-10 |Y
Day 4-week . diluent control, vehicle control, e
4-week Recovery |30 minutes 12.5, 25, 50 mg/kg/day 02-003-01 1Y
13-week diluent control, vehicle control, ) _
4-week Recovery 1 hour 12.5, 25, 100 mg/kg/day 02-003-05 | Y
Diluent control: 4% or 5% dextrose; vehicle: HP-B-CD at levels that were equivalent to the amount of HP-B-CD present in the

high dose; (fixed ratio 10:1; HP-B-CD:telavancin); Concentrations of infusion solution (high dose): 25 mg/kg/day: 5 mg/mL;
50 mg/kg/day: 10 mg/mL; 100 mg/kg/day: 10 mg/mL;

Deaths occurred in all rat studies and in the 13-week dog study, at all doses, including the vehicle
control. The applicant considered that the deaths were not attributable to treatment with the

Public Assessment Report

Page 17/110




telavancin drug product; instead the deaths and the unscheduled sacrifice of moribund animals were
caused by catheter related problems.

Target organs of toxicity

There were histopathological changes that suggested toxic effects on the rat and dog kidney. These
changes (e.g. renal cortical/proximal tubular degeneration/necrosis, renal cortical tubular vacuolation
and necrosis, vacuolation of the renal pelvic and urinary bladder urothelia) were found in almost all
telavancin treatment groups and also with hydroxypropylbetadex (HP-B-CD) administered alone as
documented in the literature. With increasing treatment duration there was increased damage
apparent in the rat and dog 4-week studies. Most of these histopathological changes were not
reversible during the recovery period (4 weeks).

The proposed NOAEL for nephrotoxic effects was 12.5 mg/kg/day for rats and 25 mg/kg/cay Tor dogs.
These doses result in exposures (on the basis of the AUC values) that are lower tharnstie¥auinan
exposure at the recommended clinical dose of 10 mg/kg/day. However, since there‘waska gradual
increase in the severity of the renal changes with the duration of treatment it is @xpucted that the risk
of significant or irreversible renal damage during treatment of patients for a fhaximum of 3 weeks
would be limited.

The incidence of the renal observations as well as the severity of the (ibserved changes decreases with
increasing ratios of HP-B-CD to telavancin.

To further substantiate the findings that a formulation of telavincin avid HP-B-CD at a ratio of 1:10 is
less toxic than formulations with lower ratios, and to inwestigat: to what extent altered
pharmacokinetic parameters and/or an enhanced excretioihor telavancin are the reasons for these
findings, the applicant has provided results of an additicnal GLP-compliant 4-week repeated dose
study. The results show that the 1:10 ratio (TLV:£2) %duces a lower level of renal toxicity than a ratio
of 1:4 and 1:2. At a ratio of 1:20 the incidence arid severity of the renal histopathological changes
were further reduced. Although microscopizsaiierations associated with the cyclodextrin component
(increased diffuse renal cortical tubular yzasuo’ation, urinary bladder urothelial cell vacuolation) animals
given TLV:CD 1:20 showed a reduciion,in the toxic effects seen at a TLV:CD ratio of 1:2 and 1:4,
which was observed as a reductiori.in (he increases in urea nitrogen and creatinine concentrations,
renal proximal tubular degenerfition, tubular basophilia, dilation and casts, and body weight loss.

The concentrations of TLVsimtiie plasma and the kidney decrease with increasing ratios of CD to TLV,
while the urinary exaretiorninCreases. CD itself accumulates in the kidney, where it is associated with
tubular vacuolationswithout tunctional changes. When balancing the effects of TLV and CD, the ratio of
1:10 would be the'abtiinal choice, protecting the kidney while limiting the CD accumulation in the renal
tubules.

There wer, aléo histopathological changes that suggested toxic effects on the rat and dog liver. With
increasing “reatment duration there was increased damage apparent in the rat and dog 4-week
studies, s Hepatocellular damage and necrosis were found in 13-week studies in the mid-dose and
high-r.ose groups of rats and in the high-dose group of dogs. At the end of the 4-week recovery period
shere was good evidence of reversibility with elevations in ALT and AST returning to or near control
values and signs of hepatocellular regeneration.

The proposed NOAEL for hepatotoxic effects was 12.5 mg/kg/day for rats and 25 mg/kg/day for dogs.
These doses result in exposures (on the basis of the AUC values) that are lower than the human
exposure at the recommended clinical dose of 10 mg/kg/day. However, given that there is a gradual
increase in the severity of the changes with the duration of treatment the risk of significant or
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irreversible liver damage during treatment for up to 3 weeks (as according to the SmPC) is considered
to be limited.

In the clinical studies in complicated skin and soft tissue infection (cSSTI) and nosocomial pneumonia
(NP), the incidences of hepatic-related adverse events and increases in liver enzyme parameters were
low and similar across treatment groups. A statement regarding heptotoxicity is included in section 5.3
of the proposed SmPC.

There was vacuolation of the epididymal tubular epithelium with treatment durations of 13 weeks and
longer in rats and dogs. The effect occurred in all treatment groups (HP-B-CD and telavancin) with &
tendency to higher incidence/severity in the telavancin treatment groups and there was no evidefice, &7
reversibility following the 28-day recovery period. Seminiferous tubular degeneration was seen in the
mid-dose HP-B-CD group in the 13-week study in rats and to a greater extent in the high-2Zese
telavancin group (see below regarding effects on sperm).

Immunomodulatory effects were produced by HP-B-CD and by telavancin at doses_ 6i350%and 100
mg/kg. HP-B-CD induced systemic macrophage hypertrophy/hyperplasia in rats ¢ndiogs and
pulmonary alveolar histiocytosis in rats but the severity and incidence of the (ffasts were greater in the
telavancin treated groups. Macrophages were considered to maintain theiy funcedon since they
responded to stimuli with an increased respiratory burst. The effects wesesegarded by the applicant as
small and evidence of reversibility was seen. The NOAEL for these effefts/was 12.5 mg/kg/day.

Genotoxicity

Telavancin was considered not to be genotoxic in a standaraszattery of in vitro and in vivo assays. The
exposure level for the clastogenicity study was not dztermined but may be inferred from the results of
standard ADME studies. Based on data from a PK/RDistiidy in mice a dose of 50 mg/kg was estimated
to provide an approximate AUC,_; of 600 pg.hr/ral, which is similar to human exposure at the
proposed clinical dose of 10 mg/kg/day.

Carcinogenicity

Treatment of telavancin is expesiacite ' be up to 21 days and the need for carcinogenicity testing is only
required for drugs administerzaifor at least 6 months. Therefore the omission of carcinogenicity testing
is acceptable.

Reproduction Toxicity

In studies on pHtential effects on fertility and early embryonic development, telavancin was
administered 1%/ to male rats up to 100 mg/kg and to females up to 150 mg/kg. There were no effects
attributed vo E'P-B-CD in any of the tested species. General toxic effects (pale kidneys, decrease in
body svelatit gain and food consumption) were observed for females and/or males at all dose levels
ingivd g vehicle controls. Therefore no NOEL could be established for general toxicity.

Trathe female fertility study there were no compound-related effects on the oestrous cycle, pregnancy
rates, and foetal viability at time of caesarean section or live foetuses in any of the dose groups. In
addition, there were no effects on the numbers of corpora lutea, implantation sites, resorptions or
rates of pre- or post-implantation loss.

In males there was a decrease in sperm motility and epididymal sperm counts and an increase in
abnormal sperm. In a 6-week study there was no evidence of testicular degeneration but findings
related to gonadal toxicity included reversible sloughed testicular germ cells in the epididymis and
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vacuolated macrophages (in vehicle, 50 and 100 mg/kg/day groups) as well as epididymal epithelial
vacuolation after recovery (in vehicle and 100 mg/kg/day groups). Telavancin may have the potential
to affect male fertility in humans.

The NOEL for effects on fertility indices (embryo-foetal viability) was 150 mg/kg for females and 100
mg/kg for males. From the follow-up gonadal study the NOEL for effects on the male reproductive
system was judged to be 25 mg/kg/day.

In the embryo-foetal development studies there were effects on digit formation and limb formation in
rats, rabbits and mini-pigs. The NOEL for developmental embryo-foetal toxicity was stated as 150
mg/kg by the applicant but skeletal malformations and decreased foetal weight were seen from U0
mg/kg and consequently the assessor considers the NOEL to be 50 mg/kg. A similar finding ogcurrad in
the rabbit with evidence of skeletal variations (ossification delays), increases in dams withsaq viable
foetuses and visceral variations (dilatation of lateral ventricles) but no NOEL could be estailished. It
was concluded from these data that telavancin has a potential to induce skeletal mglfcsmations and
therefore has teratogenic potential, with implications for the SmPC.

A study of pre-and postnatal development including maternal function in rats(skewed a compound-
related increase in the number of stillborn pups and a dose-dependent effact oi*lelavancin on F; pup
viability. There were no treatment-related necropsy observations in Fzups. The NOAEL for maternal
(Fo) effects was judged to be 50 mg/kg/day. Based on the increasesin'til.born-pups and pup clinical
findings, the NOAEL for F1 pup development and viability was not ‘asténlished. The NOAEL for motor
activity, learning /memory and reproductive parameters of th& F; offspring was estimated at 150
mg/kg/day.

Since telavancin is not currently proposed for use in paediatric patients the omission of studies in
juvenile animals is currently acceptable.

Local Tolerance

Local tolerance tests of telavancin and KR2-g=ZD have shown that the drug product can be classified as
non-irritant to the eye and skin. Iniectian/site reactions were apparent in the vascular irritation study
following repeated dosing with 10 iiag/kg and these were slightly more severe in the telavancin-treated
rabbit ears when compared te the ciluent control.

Other toxicity stud.es

Telavancin did not/ex¥nibit cytotoxic activity in Balb/c mouse fibroblasts in the presence or absence of
UVA exposure gnc,was considered to have no phototoxic potential.

The data frOin_ iepeated-dose toxicity studies and the in vivo micronucleus test in mice have been used
to quatifyztivaselated substances and to set the limits in the drug substance and drug product
speciticatans. Based on the applicant’s calculations of dose and exposure in the mouse micronucleus
stlidy @ suitable justification has been provided for the proposed specifications with the exception of
thactor degradant B at end of shelf-life in the drug product. Further justification for the finished
product shelf-life specification of NMT 3.0% for Degradant B has been provided, based on the levels in
batch 888895 used in the 4-week intravenous study (Study 7668-219). This degradant is now
considered to have been adequately justified by the applicant.

The applicant provided a tabulated overview of test substance batches used in all toxicology studies.
The specification of batches has changed over the course of the development of the product and there
appears to be some discrepancies within the dossier regarding the proposed drug substance
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specification. There also appears to be a greater number of specified impurities in the currently
proposed drug substance specification than have been included in the toxicology batches.

The impurity profile for batch 888895 used in the 4-week intravenous study (Study 7668-219, 9809-
TX-0004) has been provided. Impurity profile for batches used in the toxicology studies was provided
along with the calculated qualification levels for each detected impurity in the drug substance.

The applicant has provided a detailed discussion in relation to the limits for impurities at Peak 31B and
Peak 32. As has been agreed, the applicant’s approach to combine the specification for Peaks 31B and
32 together as a sum (NMT 1.4%) is acceptable. The qualified level in humans for Peaks 31B/32 is
1.38% and this is in line with the new proposed specification.

AMI-999 (telavancin des-phosphonate) has been identified as an impurity produced during th>
manufacture of telavancin drug substance. Studies to examine the nephrotoxic potential ¢f Ai11-999
were undertaken and showed that doses of 50 mg/kg resulted in minimal to marked“zCreases in ALT
and AST and increases in BUN and creatinine in association with renal tubular necrosis. These findings
were comparable to those seen with telavancin itself.

Telavancin drug product did not induce haemolysis in rat, dog and human who'e siood at final
concentrations up to 5 mg/ml. Telavancin had no effect on platelet aggré_ation in vitro up to a final
concentration of 200 ug/ml. Several exploratory in vitro studies show(:dschat telavancin interferes with
common laboratory tests used to monitor coagulation, such PT and@ ARI1. Telavancin was shown to
have no effect on the ability to measure heparin concentrationg’ oyt witerfered with the Heptest, which
uses a coagulation endpoint.

HP-B-CD has been comprehensively investigated for its toxicoiogical properties and the applicant
presented a review on the excipient HP-B-CD using licerature information with an adequate discussion
of the potential effects on patients of HP-B-CD in/amizination with telavancin.

2.3.5. Ecotoxicity/environmentairisk assessment

In the Phase I estimation of exposure«for telavancin, the PECgy facewater Was above 0.01 ug/l. A Phase II,
Tier A assessment (as per EMEA/CIHMRY/SWP/4447/00 Guideline) was carried out. Three metabolites of
telavancin have been identifiedsard ave all derivatives of the ethyl side chain of telavancin. The
applicant has stated that neitaeinal these metabolites was present at >10% of the dose. This
argumentation is acceptableand further refinement of the ERA based on total approach assuming that
100% of excreted material“s unchanged telavancin was deemed possible.

The applicant has {u/tiyer refined the PEC in Tier B, by using the information from activated sludge in
the adsorptionddesarption study to calculate the level of telavancin in the aqueous phase and in sludge.
Using the rafirleatdata in the SimpleTreat model including estimation of STP parameters, the Expert
presentssa‘sefined PECsurfacewater of 0.922 ug/L, and a subsequently lower ratio of PECsurface
water/PIRECsurface water of 0.58. The argumentation for the refined ratio is acceptable and it is
agienattat further evaluation on the fate of the drug substance in the aquatic environment is not
neuwddd. It was also agreed that further analysis of the cyclised form of telavancin would not be
necessary.

2.3.6. Discussion on non-clinical aspects

The primary pharmacology of telavancin has been adequately characterised. It is a semi-synthetic
derivative of vancomycin that has a lipophilic side chain attached to the vancosamine constituent that
confers not only the expected inhibition of bacterial cell wall synthesis but also an antibacterial effect
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resulting from interaction with the bacterial cell membrane to disrupt membrane potential and
permeability.

The safety pharmacology programme addressed the cardiotoxic potential of telavancin drug product.

In vivo studies in anesthetised and conscious dogs failed to detect an effect on cardiac repolarisation
and no effect was observed in sheep Purkinje fibres. However, two of the in vitro assays suggested
that a prolongation of the QTc interval in man may be possible. This was further explored in a QTc
clinical study (see further). The overall conclusion is that a torsadogenic risk of telavancin drug
product cannot be precluded.

The liver, kidney, macrophages and testis were identified as target organs of toxicity in animais.

In the liver, treatment for 13 weeks or longer resulted in reversible degeneration/necrosis 2%
hepatocytes accompanied by elevations in serum AST and ALT in rats and dogs.

Effects on the kidney occurred after a minimum of 4 weeks of dosing and were a cornbimation of renal
tubular injury and tubular epithelial vacuolisation. The tubular injury was characterisad by
degeneration and necrosis of proximal tubular cells, and was associated with {nzi=ases in BUN and
creatinine that reach a maximum of 2 times the control values at the highest agses. The tubular injury
was reversible, but not all animals had yet reached full recovery 4 wee'ss after the end of treatment.

Vacuolisation of tubular epithelium was a common observation in finimais treated with the telavancin
medicinal product and with the vehicle (HP-B-CD). At higher dg5¢s &l¢nger treatment durations,
vacuolisation of the urothelium in the bladder also occurreds%acuolisation was not associated with
renal function impairment, but was not reversible after 4wwueks; of recovery. Vacuolisation is
considered to represent a cytoprotective event and is.expected to reverse with the same half-life as
the turnover time of the proximal tubular cells. The jxresz2nce of hydroxypropylbetadex in the
formulation at a ratio of 1:10 reduces the incidet ce and severity of the changes due to telavancin and
attenuates the glycopeptides-like toxicity of zlavaricin.

Systemic macrophage hypertrophy and &ypaerplasia occurred in rats and dogs, in many organ systems
that normally contain macrophagesiyTwe niacrophages were shown to contain telavancin and HP-3-CD.

In rats and dogs vacuolisation of=tha.spididymal tubular epithelium cells was also noted, and this
finding did not show reversibiiity, afier a recovery period of 4 weeks. Vacuolisation is considered to be a
cytoprotective event, whigiitis ot associated with functional impairment.

In embryo-foetal development studies malformations of digits and limbs were observed in rats, rabbits
and mini-pigs. In the yat'embryo-foetal development study dilatation of lateral ventricles of the brain
was observed irl thewiigh dose group. An increase in the number of stillborn pups was observed in
these pre- and, past-natal studies.

2.3.7, Conclusion on the non-clinical aspects

The’pfimary pharmacology of telavancin has been adequately characterised.

“he safety pharmacology profile cannot preclude a torsadogenic risk of telavancin drug product. Also,
studies in animals have shown reproductive toxicity. Appropriate warnings are added to the SmPC and
these safety concerns are included in the Risk Management Plan (RMP) of Vibativ.

The major preclinical toxicity observed relates to the effects on the kidney.
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2.4. Clinical aspects
2.4.1. Introduction

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant

The applicant has provided a statement to the effect that clinical trials conducted outside the
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.

2.4.2. Pharmacokinetics

Telavancin PK was evaluated in 12 studies involving 365 healthy adult volunteers, 23 adui} subjects
with various degrees of renal impairment and 8 adult subjects with hepatic impairmeri:, Obthese, 292
received one or more doses of telavancin. A lyophilised product identical to the fina! foemulation was
used in part 2 of the first PK study and in all other clinical studies. Population PX ¢!aty were also
obtained during clinical efficacy studies.

The method for determination of telavancin (free base), the major metabclite AMI-11352 (7-OH
telavancin) and the impurity AMI-999 employed liquid chromatograrh(L'C) with a C8 or a C18 column
and gradient elution. Detection was by positive ion electrospray (ESI+ ) tandem mass spectrometry
(MS/MS). The assay range for telavancin was 0.25 - 100 mg/tlin plag#a and 1-1000 mg/L in urine.

Single doses of 0.25 - 12.5 mg/kg were infused over 12& rain /n healthy male subjects followed by
12.5 mg/kg over 30 and 60 min and 15 mg/kg dose over 3¢ min. There was dose proportionality of
Cmax and AUC in the dose range 5 to 12.5 mg/kg. Near t;,, ranged between 6.9 and 7.9 h at doses
between 5-15 mg/kg and CL was nearly constant (14,3 - 11.9 ml/h/kg) at doses of 5 mg/kg and
higher. Mean V appeared to be independei}* of dose and varied between 93.5 and 116 mi/kg.
Reducing the infusion period to 60 min had only’limited effects while reduction to 30 min increased
Crmax-

Doses of 7.5, 12.5 and 15 mg/kg v'ereyinfused once daily over 30 min for 7 days. Telavancin PK was
linear after the first and last doGesy Cmhax Was slightly increased and AUC slightly decreased on day 7
vs. day 1 at 2/3 dose levels.“Meaw't1/2 showed a modest increase on day but there was no consistent
trend in mean CL and V. 4'tenided to be higher on day 7.
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Table 6: Summary of single and multiple dose PK of telavancin administered

over 30 min (part 2)

Dose Cos: AUC i CL V., Excretion
(ng/ke) (ng/ml) (ng.h/ml) (h) (ml/h/kg) (ml'kg) (%)
FD LD FD 1D EFD LD FD 1D FD LD LD
75 903 | 967 | 668 | 700 | 786 | 883 | 116 | 109 [ 113 124 68.3
=7 (10.7. | (19.8. | (137, | (114, | (090, | (171, | (2.3, | (1.6, | (14. | (26. (27.0,
T 12%) | 20%) | 21%) | 16%) | 11%) | 19%) | 20%) | 15%) | 12%) | 21%) 40%)
125 155 1510 [ 1013 | 1033 | 7.26 | 911 | 125 | 122 | 121 141 610
N =6 (24, | (17, | (118, | (91, | (122, | (233, | (1.5 | (11, | (4 | (31, (35.9(m
( S 15%) | 11%) | 12%) | 9%) | 17%) | 26%) | 12%) | 9%)
15.0 181 | 203 [ 1239 | 1165 | 733 | 878 | 123 33
- (35. | (29. | (144, | (232. | (097. | (146. | (1.7. | (2.6,
N=7) 10%) | 14%) | 12%) | 20%) | 13%) | 17%) | 14%) | 20%)

: AUC = AUCr after the first dose (FD) and AUC, after the last dose (LD)
Results of day 7 based on 6 subjects

T Result: of dav 7 based on 4 subjects

Values of PK parameters are mean (3D, CV%).

With mean renal clearance (CLR) between 8.3 and 10.2 ml/h/kg ahd wssuming body weight 75 kg and
90% plasma protein binding the unbound renal clearance was_¢sunmiaced to be 6.2 - 7.7 I/h i.e. close
to the glomerular filtration rate (7.5 I/h), suggesting that glgmeiular filtration is the domination
excretion mechanism but the data cannot exclude the possiailily that active secretion is involved,
which is compensated by re-absorption.

PK telavancin was also compared between Caucasian sdbjects who received telavancin 10 mg/kg daily
for 7 days and 16 Japanese subjects who receiveaseither 7.5 mg/kg or 10 mg/kg daily doses. Mean
ti2, CL and Vss were similar after single a=d aultiple dosing. Mean CLR of telavancin was not affected
by dose, treatment duration or race.

Table 7: Summary of telayanciii PK in plasma at a dose of 7.5 and 10 mg/kg
C Coiz | o (AUCus AUC ti CL Vis
PP (ugim) I \ighvml) | (pgbmi) (1) (mlh/kg) | (mlkg)

Treatment FDJ LU FD | LD | D | LD | ¥D | LD | ¥D | LD | ¥D | LD
_ 69 1l 938 | 573 582 | 581 | 605 | 689 | 135 | 135 | 112 | 127
;TZP:::U a5 k7 | az. | Na |z | a27. |7 |aseo. | G2 | G2 | a2 | a2
TR G | 5% | 229) 2204) | 229%) | 12%) | 239%) | 23%) | 24%) | 11%) | 99%)
Japatied I G 619 | 686 [ 628 | 743 [ 165 [ 148 [ 142 | 150
oy | B8 | ©0. (104 | NA | (104, | (99, | (085 [ (139, [ 26, | @1 [ (14 | (19,
| 10%) | 10%) | 17%) 179%) | 149%) | 14%) | 19%) | 13%) | 14%) | 10%) | 13%)
W70 | 936 | 104 | 686 694 | 710 | 634 [ 679 | 146 [ 142 | 126 | 146
| “1:}":“:2’ (158, | (14, | 6. | NA | (86, | (76. |05 | 092 | (7. | a6 | a2 | @2
| ST 17%) | 13%) | 13%) 129) | 11%) | 17%) | 14%) | 129%) | 11%) | 10%) | 15%)

Values of PK parameters are mean (SD, CV%), N = & for all groups at the first dose; W =7, 8, 7 for Japanese
7.5 mg kg, Japanese 10 mg/kg, and Caucasians 10 mg/'kg, respectively. after the last dose
ATUUC = AUC - after the first dose, AUC,; after the last dose
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The amount excreted in urine was about 80% of the dose in Japanese subjects and was about 10%
lower in Caucasian subjects. There were no indications of dose or duration of treatment effects.

Table 8: Summary of telavancin PK in urine at a dose of 7.5 and 10 mg/kg
Croup CLlg Amount excreted” Amount excreted
(ml/h/kg) (mg) (%o of dose)
Treatment
FD LD FD LD FD LD
Japanese 11.3 11.3 37 447 818 831
7.5 mgke (2.0, 17%) (3.3.29%) (17. 4%) (139, 31%) (4.3, 5%) (20.7. 24%)
Tapanese 133 11.0 546 285 816 723 )
10 mg'kg (3.0, 14%) (3.4, 31%) (75, 14%%) (144, 30%) | (10.6, 13%) | (20.327N)
Caucaszians 0.63 10.2 327 361 G3.6 N7
10meks | (1.51,16%) | (3.0.29%) | (144.27%) (97.17%) | (11.0.17% N (657, 19%)

Values of PK parameters are mean (SD). N = 3, 7. 8 for Japanese 7.5 mg'kg. Japanese 10 m@dcghand

Caucasians 10 mg'kg, respectively, after the first dose: N =06, 7, 7 for Japanese 7.5 mg'keNapinese 10 mglkg,
and Caucasians 10 mg'kg, respectively, after the last dose
* Amount excreted up to the last quantifiable sample after the first dose; over a dosing iligsrval after the last

doze

In a mass balance study (10 mg/kg *C-telavancin over 60 mix{) piasm4 concentrations of telavancin
and radioactivity were comparable during the first 24 h, afterwhich the concentration of radioactivity
started to decline more slowly than the telavancin concentatdn. Plasma concentration of radioactivity
was about twice as high as blood concentration, indigating limited distribution to blood cells. Over 216
h, 76.3% of radioactivity was excreted in urine bu% <\19%0 in faeces. The largest part was excreted
during the first 48 h. About 82.3% of the radioactivity excreted in urine was unchanged telavancin
(60.4% of the administered dose over the fiiat 48 h). However, approximately 20% of the dose was
still not recovered after 216 h.

Table 9: Summary of singleyduse. PK of telavancin and “C radioactivity in plasma and
blood at a dose 0% 1("mg/kg
i WAL | :-"mn Arcl.l';t A'UCilﬂ tl.".i', CL 1i*'rs:x
Matrix, Analyte .
@0 " wgmD) | gmd | ebmd | @ |@olivke)| Golke)
Plasma, telavancin  |[N\1.00 936 620 649 T.08 15.7 150
(N = 8) L N00Y [ (10L2, 11%) | (123, 20%) | (103, 16%) | (0.50, T9%) | (2.5, 16%6) | (19, 13%)
Plasma, radioachivig | 1.00 89.6 764 827 63 123 478
(N =58) (0.00) |(11.8.13%) | (119.16%) | (120.15%) |(17.8. 19%)| (1.8, 15%) | (102, 21%)
Bload. sacipastivity | 1.00 137 371 396 9,89 157 301
N26) (0.00) | (7.0.16%) | (67.18%) | (56.14%) |(1.21.12%)|(3.8.15%) | (28.9%)

TWaligs of PE parameters are mean (3D, CWV%)
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Table 10: Summary of excretion kinetics of telavancin and *C radioactivity in urine and
faeces at a dose of 10mg/kg

Matrix. Analvt CLy Excreted over 45 h Excreted over 216 h
AAInI, Analyvie .
: (ml/h/kg) (%0 of dose) (%o of dose)
Urine, telavancin 9_‘30_ . i 604 Not available
N=6) (1.32, 153%) (7.2.12%)
Ini adisactivity 73.2 T6.3
Urine, radioactivit Not avalable N _'5 i
(N=a6) (3.8, 53%) (3.6, 5%) |
Feces. radioactivity . L 0.1 0.7 |
: Not available o . )
(N=6) (0.1, 100%) (0.2, 29%) _|

Values of PE parametars are mean (SD. CV%)

Concentrations of the metabolite AMI-11352 and the impurity AMI-999 in plasma ware“substantially
lower compared with telavancin in the mass balance and in other studies in w'ish ¥iey were
measured. The plasma concentration-time profile of AMI-999 appeared to_follc v/chat of telavancin and
dropped below LOQ at 12 to 24 h. A flat profile was observed for AMI-11552, for which plasma
concentrations were mostly quantifiable only up to 24 h and at most tn’td 48 h.

Table 11: Summary of single dose PK of AMI-11352 ~22\A’17-999 in plasma at a dose of
telavancin 10mg/kg

AMI-11352 AMI-999
tmnx Crax AUC),, AUC ratio - L — AUC,., AUC ratio
(h) (ug/ml) | (ng.hml) | AMI-11352/TIAN “Gh) {ng/ml) | (pg.himly | AMI-990/TLV
13.8 0,493 11.6 00185 N[ 100 1.26 g4 0.0136
(8.3) [(0.107.22%) | (6.2.53%) | (0.0069=3M&) | (0.00) | (0.14. 11%) | (2.81.33%) | (0.0029,21%)

WValues of PK parameters are mean (5D, CVINL“F=cept fof tpes [mean (SD)] TLV = telavancin

Although there was no apprefiaalefaccumulation of telavancin in plasma on dosing healthy subjects for
7 consecutive days the ngn-glinical data indicated that accumulation might occur during multiple
dosing in several organs aivz‘the mass balance study showed that approximately 20% of the dose was
still not recovered a7%er\216 h. This raised a theoretical concern that telavancin might accumulate in
and have an adyars(: effect on macrophage function.

Maintenance,C€ fenctional activity of macrophages was demonstrated by examining the intracellular
activity of TLV/'CD against Staphylococcus aureus in human THP-1 macrophages. No effects on
macr@piage viability were noted for TLV/CD at concentrations up to 150 pg/ml, a concentration that is
apgmNimiately 15-fold greater than the observed free plasma concentration in humans at the clinical
doleof 10 mg/kg. An increase in phagocytosis but maintenance of respiratory burst after stimulation
vas not thought likely to cause clinically relevant alterations in phagocyte function.

An in-vitro study indicated that P-gp is not a transporter of telavancin but showed that telavancin may
act as a weak inhibitor of digoxin transport (IC50 > 100 umol/l = 175.56 ug/ml). Telavancin binding to
plasma proteins (mostly albumin and a-1 acid glycoprotein) varied between 86.3% and 89.7% in the

concentration range of 1 — 100 pg/ml. At 100 ug/ml telavancin there were no effects on the binding of
other highly bound drugs (warfarin, salicylic acid and ibuprofen) in vitro. Overall it was concluded that

Public Assessment Report
Page 26/110



telavancin is not likely to interact with other medications as a result of effects on P-gp or protein
binding.

CYP 1A1, 1A2, 2B6, 2C18, 2C19, 2D6, 2E1, 212, 3A4, 3A5 and 4F12 were all found to be able to
metabolise telavancin, involving hydroxylation at the 7, 8 and 9 position of the 2-(decylamino)ethyl
side chain. The metabolite AMI-11352 (7-OH-telavancin) is the most abundant.

In-vitro drug-drug interaction studies with human liver microsomes indicated that telavancin has the
potential to inhibit several CYP450 isoenzymes and especially CYP3A4/5 with an IC50 of 25 uM (45
Hg/ml) measured by testosterone 6B-hydroxylation and 14 uM (25 pg/ml) measured by midazolam (.’
hydroxylation). IC50 values for CYP1A2, CYP2C9, CYP2C19 and CYP2D6 were 40, 89, 54 and 35 4™
respectively. In a clinical drug-drug interaction study the administration of telavancin 10 mg/legidaily
for 7 days had no effect on the PK of midazolam or 1’-hydroxy midazolam following an IV be'ug.of 1
mg midazolam after the last infusion. Overall it appeared that telavancin has a low poteatial o cause
clinically meaningful interactions with substrates of CYP450 isoenzymes.

The potential for telavancin to affect the PK of aztreonam and piptazobactam, which'depend on urinary
excretion for their elimination, and vice versa was evaluated in a study in which s aose of telavancin
(10 mg/kg over 60 min) was followed by aztreonam (2 g) or piptazobactam (4y570.5 g) after a 30
minute interval. The PK of telavancin was not affected by aztreonam orsiptazobactam and the PK of
piptazobactam was not affected by telavancin. There was a small effeci of telavancin on the Cmax
(90% CI 0.989 - 1.28%) but not AUC of aztreonam that was not considered likely to be of clinical
relevance.

In an initial study of PK in renal impairment the administiatian/of a single dose of telavancin (7.5
mg/kg) showed that the telavancin AUC and t;/, increased, CL decreased and Cnax and Vs were not
affected by decreasing renal function. These data pltis n odelling were used to support the dose
modifications for subjects with moderate and setarerenal impairment that were used in the Phase 3
efficacy studies when using a routine dose 07:10 mg/kg telavancin daily. In this same study:

e Haemodialysis over 4 h removed 5.92%\0f/a dose of telavancin giving an estimated CL of 0.27 I/h.
In ESRD subjects CL was 0.61 i}h,%so0 vith haemodialysis CL could result in 0.88 I/h (44%
increase). In-vitro data indicatixd that CVVH could efficiently remove telavancin from plasma
depending on the type of fifterjused (CL 5 - 31 I/h). Also, it was established that CVVHD could
achieve CL between 4.6 <nd IV I/h with AN69 filters and similar CL to CVVH using polysulfone
filters.

e The AUCO0-48h #£ 7%0OH telavancin (AMI-11352) was 3% of that for telavancin in subjects with
normal renal furct/on but increased to 21.5% in subjects with ESRD. Exposure to AMI-999 was low
and did ‘hotiincirease with decreasing renal function.

In respuns: td the initial list of questions the applicant provided simulations for dosing in severe renal
impairiiant using reduced daily doses between 5 and 7.5 mg/kg/day vs. 10 mg/kg/2 days (as used in
Phase'R studies). Results showed that 10 mg/kg/2 days gave higher plasma concentrations on the first
dayl bt lower concentrations on the second day vs. dosing in those with normal renal function. A daily
dose of 5.5 - 6.0 mg/kg gave a daily AUC that was comparable with that in subjects with normal renal
function.

In follow-up to these simulations the applicant reported on a study completed during the Marketing
Authorisation application procedure in which further data were obtained in subjects with renal
impairment who were given a single dose of 10 mg/kg. The table below shows the TLV PK adjusted for
the slight under-dosing due to residual fluid in the infusion set. Exposure in the subjects with severe
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renal insufficiency was just short of 3-fold higher compared to those with normal renal function and
about 1.5-fold that in subjects with moderate renal impairment.

Table 12: Summary Statistics of Dose Corrected Telavancin Plasma and Urine PK
Parameters
FParameter Normal renal Mild renal Muoderate renal Severe remal
Statistic funcrion impairment impairment impairment
C pox (10 me) (ng/mil)

AMean 83616 53812 0049 94081
(5D, CV)* (10165, 12%) (59133, 11%) (4804, 53%) (15605, 17%
Min-Max 63088 — 102680 66035 — 96025 B2115—96692 69943 — 115643

Median 87041 54674 59103 98091
N 14 13 7 8 |
AUC,, (10 mg) (ng.h/mnl) L

Mean 596775 676778 1075456 Aoatla
(5D, CV)™ (112232, 19%) (147052, 22%) (198665, 18%) (200280, 19%)
Min-Max 408112 - 330563 479905 = 1002411 895459 - 1499105 1173355 = 1951626

Median 5895518 676750 1035807 1588833
N 14 13 7 8
AUC;,¢ (10 mg) (ng.h/ml) -

Mean GO0B39 682412 10786632 1574669
(sD, CV)* (111497, 19%) (149887, 22%) (200540, N84 (315507, 20%)
Min-Max 411237 - 833749 | 483704 — 1007623 896788 - 1706110 1181427 — 2048023

Median 596974 G21728 FRLE T LY 1592166
N 14 13 7 8
A-E]i:l: (10 ]ﬂg) {[.,"-f] .

Mean 436 397 368 207
(SD, CV)* {91, 21) (100, 25%) (91, 25%) (62, 30%)
Min-Max 281 - 558 275 =353 230-51% 135 =275

Median 451 34 373 206
N 14 13 & &
A5yt W10 mg) (mg)

Mean 435 396 375 208
(sD, CV)* (91, 21%) {100, 25%) {96, 26%) (60, 29%)
Min-Max 279 - 557 271592 228 -519 139 - 277

Median 449 | 371 372 209
N 14,0 ) | 13 7 8

The dose-corrected plasmia levels of the metabolite and the impurity also showed increases in plasma
exposures with decreasing ranal function and a pattern vs. TLV that was similar to that observed in the
first study. On the/ziis also of these additional data the applicant modified the proposal for dosing in
severe renal impairraént to a daily dose at 5 mg/kg (Note: not further applicable considering that the
final SmPC piwousal excludes this group of patients).

Hydroxvpcopybetadex (HP-B-CD; in the formulation as a solubiliser in a 10:1 ratio to telavancin) is
renally esicreted with a shorter t1/2 than telavancin (2 - 3 h vs. 8 h) and therefore higher urinary
cgneentrations would be expected, with a potential to reform HP-B-CD - telavancin complexes. The
rale"of HP-B-CD in Vibativ and its potential to exert some nephroprotective effect were further explored
2s described in the Toxicology section (non-clinical aspects). It was concluded that on administering
TLV/CD the majority of the renal histopathological effects appear to be mediated by cyclodextrane
(CD).

In the first study in renal impairment plasma exposure to hydroxypropylbetadex (HP-B-CD) was higher
than to free telavancin even in subjects with normal renal function. An increase in exposure with
decreasing renal function was observed so that in subjects with ESRD there was a 9-fold increase in
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AUCInf compared with subjects with normal renal function. HP-B-CD was effectively cleared by
haemodialysis but removal by CVVH gave even higher CL (13-100 I/h). No data on the removal of HP-
3-CD by CVVHD were available.

The data obtained on plasma exposure in the second study (after a single dose of 10 mg/kg
telavancin) followed the same pattern as in the first and were as follows:

Table 13: Summary Statistics of Dose Corrected HP-B-CD Plasma and Urine PK
Parameters
Parameter Normal renal Mild renal Moderate renal Severe renal |
Statistic function impairment impairment impairment o ]
Csas (10 mg) (ng/ml)

Mean 431 415 521 541
(SD, CV)* (57, 13%) (49, 12%%) (61, 12%) (67 2000
Min-Max 301 -535 354 =512 443 - 023 A0 600

Median 431 426 319 831
N 14 13 B 8
AUC,, ., (10 mg) (ng h/ml) I

Aean 1056 1191 2793 7038
(5D, CV)~ (217, 21%) (300, 25%) (1009, 36%) (1680, 24%)
Min-Max 643 — 1381 834 - 1936 1909 — 49461 48965 — 10182

Median 1034 1117 2528 G560
N 14 13 - )
AUC g (10 mg) (pug.h/ml)

Mean 1082 1221 SHEN T162
(5D, CV)* (219, 20%) (310, 25%) (1129 36%) (1699, 24%)
Min-Max 664 — 1603 835 - 1988 1985 - 5089 5053 = 10313

Aledian 1054 1143 2577 6657
N 14 13 =~ NA 8 8
Ay, (10 me) {mg)

Mean 4301 &o2 5190 4879
(SD, CV)* {1390, 29%) {4599 94%) (709, 14%) (1112, 23%)
Min-Max 1585 — 6251 19007 6541 3601 - 5916 3377 —5992

Median 5441 4363 5383 4934
N 14 an 13 8 6
Aeiar (10 mg) (mg)

MMean 4786 4274 5257 49G5
(5D, CV)* (1487.308%) (1470, 34%) (773, 14%) (1070, 22%)
Min-Max 125 - c951 1054 — 6652 3712 = 6052 3452 - 6040

Median R 4358 5354 4984
N 14 13 7 6

Administretion ¢f a single dose of telavancin 10 mg/kg over 60 min to subjects with moderate hepatic
impairtaent (Child-Pugh score B) gave a lower Cp,ox and AUC;s but higher CL and Vss vs. normal
subieuts Jvhile t1/2 was not affected. Exposure to AMI-999 was comparable while exposure to AMI-
11252 was low but higher than in subjects with normal function (2.8% vs. 1.7%). There are no data in
severe hepatic insufficiency.

Comparing the plasma concentrations obtained in subjects with a BMI =35 kg/m? indicated a higher
exposure compared to subjects with a lower BMI. Simulations showed that a fixed dose of 900 mg in
subjects with a BMI > 35 kg/m? and a body weight > 90 kg or dosing with 10 mg/kg at an assumed
BMI of 30 kg/m? would result in AUC values similar to the values seen in subjects with a BMI < 35
kg/m? provided that CLcr exceeds 50 ml/min.
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On the basis of these data the applicant initially proposed a fixed dose of 900 mg q.d. for subjects with
BMI > 35 kg/m? and body weight > 90 kg. However, the applicant was asked to further justify this
proposal and provided additional simulations to suggest that the better compromise might be to
continue to dose at 10 mg/kg.

A single dose of 10 mg/kg over 60 min administered to subjects aged 65 - 83 years gave generally
comparable AUC and CL values vs. younger subjects but V¢ and ty,, appeared to be slightly higher in
the elderly. AMI-999 and AMI-11352 showed very low plasma exposures compared to telavancin and
there were minimal differences between male and female elderly subjects. Dose adjustment was not
considered necessary in elderly subjects unless merited based on renal function.

Three population PK analyses were performed using phase 1 data and data from the phase 2 ard 2
CcSSTI studies. These confirmed the important effect of renal function on PK telavancin such=that CL
decreased and AUC increased with decreasing CLcr. The central and peripheral (V2) yvolinias of
distribution increased with body weight and one analysis also showed an increase iy o with body
weight. Females showed a further 9.3% reduction in CL compared with males. A fusther analysis that
included also the data from the nosocomial pneumonia (NP) studies showed that &lsr and body weight
were important covariates for CL telavancin. In the NP studies, using the prop¢sed dose adjustments,
PK parameters in three groups delineated by renal insufficiency (CLcr >5¢. 30-50 and < 30) showed
that dose adjustments in the group with CLcr in the 30-50 ml/min rarige resulted in the lowest plasma
exposures.

2.4.3. Pharmacodynamics

Mechanism of action

Telavancin is a lipoglycopeptide antibacterial age(it.\It is a semi-synthetic derivative of vancomycin
that has a lipophilic side chain attached to tihe vansosamine constituent that confers not only the
expected inhibition of bacterial cell wall sysithesis but also an antibacterial effect resulting from
interaction with the bacterial cell membiariao disrupt membrane potential and permeability.

Primary and Secondary pharnmacology

Primary pharmacology

Multiple studies have evaluatizd the in-vitro activity of telavancin against clinical isolates of Gram-
positive cocci including'S. aureus and S. pneumoniae. Inoculum, incubation conditions, media pH and
Ca’* concentration #il JtYave minimal effects on telavancin MIC values. Some typical results for MICs
and MBCs agaii st trganisms of particular interest are shown below.
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Table 14:

susceptibility to methicillin, daptomycin, linezolid and vancomycin

Telavancin MBC values for S. aureus strains including isolates with reduced

a - MIC (mecg/ml MBC (mcg/ml
Phenotype N Range gn[[{ig : MICy Range Z‘E[B{:'E.;. }].[BC,;..;.
All 1solates 75 0.23-8 2 2 0.23-64 4 8
MssA 13 0.25-2 2 2 0.25-8 4 8
MRSA’ 62 | 025-8 1 2 025-64 4 8
Daptomyvein-NS 37 05-2 2 2 0.5-64 - 8
Linezolid-N5 3 0.25-1 —F — 0.25-2 — — o
VISA® 42 0.5-2 2 2 0.5-64 4 @
VRSA b 3-8 — — 4.8 — [N

Telavancin is not active against VanA-type vancomycin-resistant enterococci [VRE Talavancin is an
inducer of the VanA but not the VanB operon in VRE. Telavancin MICs for organisias/with the VanB
determinant are higher than for glycopeptide-susceptible organisms (e.g. 8 mig¢/L vs. 0.5 mg/L). The
telavancin MIC90 was around 2 mg/mL for anaerobic Gram-positive specias while that for Clostridium
difficile was 0.25 mg/L. The AMI-11352 metabolite of telavancin was {it/cast 10-fold less active than
the parent molecule.

Telavancin exerted concentration-dependent bactericidal activiiy against staphylococci, S. pyogenes
and S. pneumoniae in vitro but drops in cfu/ml were mast firomirient between 4 and 8 h post-exposure
with little discernible change within the first 2 h. It was alsa actively taken up into macrophages and
killed intracellular S. aureus.

Serum obtained on dosing healthy subjects with«2.5%ng/kg and 5 mg/kg showed bactericidal activity
persisting for 24 h against MRSA and S. pne)Xmonice. A 100-fold dilution of serum obtained at a mean
Cmax of 44.9 mg/L reduced the viability qf betiv'strains tested by 99.9%. Similarly, a 4-fold dilution of
the trough samples (mean ~ 4ug/ml)_resyiced in bactericidal activity against the same strains.
Comparable results were obtained v.sh the sera from day 7.

The post-antibiotic effect of telilvaincin may be up to about 4 h for S. aureus and longer for S.
pyogenes.

In-vitro drug interaction swdies identified additive or indifferent interactions between telavancin and
agents that might ba,ca-administered to treat Gram-negative pathogens. Synergistic interactions
against S. aureus, ‘irclading MRSA strains, were observed with some B-lactam agents tested, including
imipenem.

PK/PD studliesfin the neutropenic murine thigh infection model suggested that AUC/MIC and T>MIC
were agyaily good predictors of efficacy when total drug concentrations were considered. AUC/MIC was
the-hest Dredictor of efficacy when free drug concentrations were used (R2 was 0.83, 0.49 and 0.69,
resbectively for AUCO-24 free/MIC, Cmax free and T>MIC, respectively). These findings suggested that
AULC/MIC is the primary PD-linked variable that correlates with efficacy.

An AUCO0-24/MIC ratio of 219 (or 14.2 based on unbound telavancin) was required for a one log10
reduction in CFU/g against an MRSA strain with MIC of 1 pg/mL in the murine neutropenic thigh model.
This target was used to generate estimates of the doses evaluated in Phase 2 and 3 trials of cSSTI. A
10,000 subject Monte Carlo simulation was performed for at least three drug doses. The simulated
AUC24 values per dose were corrected for protein binding and divided by MIC values across the
observed distribution to give the AUC24/MIC ratios and to calculate the frequencies with which these
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values exceeded the target. Two hypotheses for protein binding were employed: (1) only total drug
needs to be considered and (2) free drug is the important entity and telavancin is 90% protein bound
in man.

Based on these Monte Carlo simulations with human population PK parameter estimates for a 750 mg
dose (approximately 10 mg/kg for average adult body weight) and a range of MICs, a target
attainment rate of 99% (based on 1 log drop) was found for organisms with MICs up to 2 mg/L. The
susceptibility testing MIC breakpoints recommended by EUCAST are < 1 mg/L for S. aureus and <0.12
mg/L for the B-haemolytic streptococci and S. pneumoniae. These recommendations are now reflected
in the SmPC.

The applicant attempted to obtain subject-based AUC/MIC target values by performing a CAR? analysis
for subjects in Phase 3 studies with documented clinical and/or microbiological responses and Tar
whom AUC values could be derived. This assessment focused on subjects infected by S.aurers and
looked at the possibility of interference from some demographic and baseline subjest Characteristics
that were reasonable likely to interfere with efficacy outcomes (age, renal function‘andsobesity).

No statistically significant association between response to treatment and the/ ountient of AUC/MIC
could be demonstrated in any analysis performed. The major reason for this m&y be that treated
subjects were only infected by “wild type” organisms for which the dosewo1'telavancin used was too
high to detect clinical failures associated with the MIC values of thesliiczl isolates. Thus, no AUC/MIC
target value could be derived from the clinical dataset currently availadle.

Secondary pharmacology

Telavancin, and to a lesser extent HP-B-CD inhibited the h&RG tail current measured in stably
transfected HEK293 cells in a concentration-dependént fashion. At 600 ug/ml (~60-fold unbound Cmax
on dosing at 10 mg/kg/day [total Cmax = 108 pgymal,*20% unbound]) there was < 50% inhibition.

In a QTc study (performed before adoption ¢ the current ICH E14 guidance), telavancin was given at
7.5 and 15 mg/kg to parallel groups of 39-40¢subjects once daily for 3 days. Reference treatments
were placebo and moxifloxacin 400, mg 1V, ihe plasma concentration data resembled the results of the
multiple dose PK study. The maxima™ ¢vange in QTcF from baseline coincided with Cmax. The
average change and maximum giaangs from baseline in QTcF was comparable in male and female
subjects.

The initial analysis of thisistully concluded that mean increases in placebo-corrected time averaged
QTcF were 4.1 ms and, 4.5 rias at doses of 7.5 and 15 mg/kg telavancin while moxifloxacin resulted in a
9.2 ms increase. Tlie imean maximum increases in placebo-corrected QTcF were 5.3 and 4.5 ms at
doses of 7.5 and 25ig/kg while moxifloxacin gave an increase by 9.8 ms. Differences between 7.5
and 15 mg/kgwware small and not statistically significant. The same analysis of the data using the
Bazett’s ccrredtion for QTc gave comparable results to those observed with Fridericia’s correction.

Howe rerin an appendix to the study report the applicant provided a re-analysis of the results on the
bisis pf the criteria in ICH E14. This showed immediate post-infusion changes from baseline relative to
placebo of 11.6 to 15.1 ms for 7.5 and 15 mg/kg telavancin dosages, respectively, with upper 90% CI
“'mits on the difference from placebo of 16 ms and 20 ms. The corresponding value in the moxifloxacin
group was 21.6 ms, with an upper 90% CI of 26 ms. Statistically significant QTcF increases (relative to
placebo) persisted through 7 h following the end of infusion in the 15 mg/kg dose telavancin group. In
the 7.5 mg/kg group, significant QTcF increases were observed immediately post-infusion and at 1, 2
and 6 hours post-infusion. Therefore, the study can be considered to provide a positive result for a
potentially clinically important effect of telavancin on QTc.
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In the 7.5 mg/kg group 10 subjects experienced an increase in QTcF of at least 30 ms but < 60 ms
compared to 6 in the 15 mg/kg group, 5 for placebo and 15 for moxifloxacin. The highest individual
increase was 63 ms at 17 h after a dose of 15 mg/kg but at all other time points the increase was < 30
ms in this subject. No other treatment groups showed an increase of at least 60 ms.

Further details on the torsadogenic potential of Vibativ are also provided in the safety pharmacology
section (non-clinical aspects).

2.4.4. Discussion on clinical pharmacology

Pharmacokinetics

Telavancin exhibited linear pharmacokinetics at doses up to 15 mg/kg administered as a daily

60 minute intravenous infusion for 7 days in healthy volunteers. The apparent distributiol) vo ume of
telavancin at steady-state in healthy adult subjects was approximately 133 mi/kg. \Human, plasma
protein binding is approximately 90%, primarily to serum albumin.

In healthy young adults, three hydroxylated metabolites were identified aftergiiusien of telavancin.
The AUC of the predominant metabolite accounted for approximately 2-3% of (AlXC of telavancin.

Renal excretion is the major route of elimination for telavancin in humars, In healthy young adults,
after infusion of radiolabelled telavancin, approximately 76% of the“agministered dose was recovered
from urine and less than 1% of the dose was recovered from faasea.lcllected for up to 9 days), based
on total radioactivity. Telavancin is mainly excreted unchangeasaccounting for approximately 82% of
the total amount recovered over 48 hours in urine. The Qliraination half-life in subjects with normal
renal function is approximately 8 hours.

The effect of renal impairment on the pharmacokinstics/of telavancin has been evaluated in 2 clinical
pharmacology studies in healthy subjects with ncsmai renal function and subjects with mild to severe
renal impairment. Both studies consistently Sihowed that the area under the curve (AUC) of telavancin,
but not the maximum plasma concentraticn (ax) increases with decreasing renal function. Changes
in AUC only become clinically relevantiin patients with moderate and severe renal impairment.
Therefore, the same dose of 10 m¢/Kg/z4 hr can be used in patients with normal renal function or mild
renal impairment. Dosage adjusterit is necessary in patients with a creatinine clearance lower than
50 ml/min.

Pharmacodynamics

Multiple studies, ingitdiing seven prospective surveillance studies with adequate numbers of isolates
from EU study sitas, bave evaluated the in-vitro activity of telavancin against clinical isolates of Gram-
positive cocciyingluaing S. aureus and S. pneumoniae. In light of the consideration to license
telavancinfexciusively for the treatment of hosocomial pneumonia associated with MRSA, the following
commentsare pertinent:

S gavress that show resistance to vancomycin (VRSA or GRSA; typically MICs are 32 mg/L or more)
goisain a VanA gene similar to that found in enterococci. Telavancin is not active against strains that
uxpress the VanA gene. Also, the fact that in-vitro data suggest that telavancin may retain activity
against a proportion of enterococci that express the VanB gene is irrelevant to the indication sought
since the VanB gene is not detected in S. aureus.

There are also some S. aureus that show reduced susceptibility but not frank resistance to vancomycin
(hetero-resistant vancomycin-insusceptible S. aureus: hVISA or hGISA isolates). The exact
mechanisms that result in elevated MICs of vancomycin in hVISA are unknown, although they likely
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involve alterations in the cell wall and changes in several metabolic pathways. Most of these strains
appear to have developed from MRSA. However, to date, there is insufficient and inconclusive
evidence regarding the possible clinical efficacy of telavancin against hVISA.

The limited in-vitro data suggest that MRSA that demonstrate reduced susceptibility to linezolid are
sometimes inhibited by 1 mg/L telavancin, which is the MIC susceptibility test breakpoint for S. aureus.
The clinical studies (see further) did not provide any evidence for the efficacy of telavancin against
such strains since there were no cases attributable to linezolid-insusceptible staphylococci.

A clinical QTc study with telavancin doses of 7.5 and 15 mg/kg versus vehicle and an active
comparator (400 mg moxifloxacin) showed that caution is warranted when using telavancin to trgat.
patients taking medicinal products known to prolong the QT interval. In addition, caution is warsantéd
when using telavancin to treat patients with congenital long QT syndrome, known prolongatiarnof the
QTc interval, uncompensated heart failure, or severe left ventricular hypertrophy.

2.4.5. Conclusions on clinical pharmacology

Renal excretion is the major route of elimination for telavancin in humans, prompting dose adjustment
in cases of renal impairment.

The antibacterial effects of telavancin have been adequately exm'orad:

Secondary pharmacology stressed the torsadogenic potentjal ¢f Vibativ. A suitable caution has been
added to section 4.4. of SmPC.

2.5. Clinical efficacy

There were two dose-finding Phase 2 cSS'\ studies and four Phase 3 studies (two cSSTI and two NP).
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Table 15:

Study Identifier | Study Title
¢SSTI Phase 2 Studies
16424a-202a A phase 2. randomuzed. double-blind. multinational trial of mtravenous TD-

6424 versus standard therapy for treatment of complicated Gram-positive skin
and skin structure mfections.

16424a-202b A phase 2. randomuzed. double-blind. multinational trial of mtravenous
telavancim versus standard therapy for treatment of complicated Gram-positive
skin and skin structure mfections. =
¢SSTI Phase 3 Studies

0017 A phase 3. randomized. double-blind. multinational trial of mtravenous
telavancin versus vancomyycin for the treatment of complicated Gran(-pdsitive
skan and skan structure infections with a focus on patients with et due to
methicillin-resistant Staphyvlococcus aureus. ¢

0018 A phase 3, randomuzed. double-blind, multinational trial of inthavenous
telavancin versus vanconyycin for the treatment of compiiated Gram-positive
slan and skan structure fections with a focus on patientdwath infections due to
methicillin-resistant Stap/nlococcus aureus.

NP Phase 3 Studies i V4
0015 A phase 3 randonuzed. double-blind. parallel-gboup. multinational trial of
mtravenous telavancin versus vancomyc:d(l o ie tment of hospital-acquired
preumonia with a focus on patients with wafections due to methicillin-resistant
Staphviecoccus aureus. \

0019 A phase 3 randomized. double-hlind. ‘parallel-group. multinational trial of
mtravenous telavancin versus(van :omycin for treatment of hospital-acquired
prneumonia with a focus of patients with infections due to methicillin-resistant
Staphviacoccus aurens.

The dose of telavancin was 7.5 mg;izgidaily in study 202a and in the original protocols for study 202b
(up to 10 days) and the Phase 3 c¢ STixstudies 0017 and 0018 (up to 14 days), but protocols were
amended after enrolment comrenged to increase the dose to 10 mg/kg. Following the unblinding of
study 202a (with lower cureiates in the telavancin group overall and for those with MSSA), it was
considered that the datatupyp orted the need to use a higher daily dose in study 202b. This decision
was supported by revised Mante Carlo simulations in which 10 mg/kg (but not 7.5 mg/kg) yielded
target attainment fafcs 2 99% for organisms with MIC values as high as 2 mg/L.

In cSSTI studie; 0017 and 0018 a dose of 10 mg/kg daily for up to 14 days was based on the results
of 202b, which showed that clinical cure rates and eradication rates for S. aureus (especially MRSA) in
evaluahlensusjects treated with 10 mg/kg were consistently higher and the safety profile was similar to
that <eeriwith 7.5 mg/kg.

At ’he time of the dose amendments there were 32, 143 and 39 subjects randomised into studies
202b, 0017 and 0018, respectively. In study 0017 telavancin 7.5 mg/kg seemed to be at least as
efficacious as vancomycin based on cure rates at TOC. For S. aureus, 38/40 telavancin subjects and
38/42 vancomycin subjects were clinical cures. In subjects with MRSA cure was reported in 20/20
telavancin subjects and in 27/28 vancomycin subjects compared to rates for MSSA of 19/21 and
12/15. In study 018 cure rates in AT and CE subjects were at least as high in the telavancin group but
the numbers were too limited for any interpretation of the findings.
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The NP studies 0015 and 0019 used only 10 mg/kg daily for up to 21 days with dose adjustment in
subjects with moderate to severe renal insufficiency as recommended in the SmPC.

2.5.1. Dose response studies

Study 202a

This randomised and double blind study was conducted in the US and S. Africa. The primary objective

was to compare the safety and tolerability of telavancin 7.5 mg/kg daily for up to 10 days vs. standard
therapy and to explore comparative efficacy in ¢SSTI due to Gram-positive bacteria. Standard therahy
was to be either

e Vancomycin 1 gqgl2 h1IVor

e An anti-staphylococcal (semi-synthetic) penicillin — either nafcillin or oxacillin 2 g,a5% or
cloxacillin 0.5to 1 g g6 h IV.

In addition, aztreonam was allowed to cover aerobic Gram-negative organisms_and /ur metronidazole
to cover anaerobic Gram-negative bacteria.

The end-of-treatment (EOT) evaluation was to be within 3 days followina the last dose with a test-of-
cure (TOC) visit between 7 and 21 days post-therapy.

Results

There were 169 patients randomised into the study (84 to telayancin). The majority of patients treated
was male (60%), the overall mean age was 44.4 years (rang2’18 to 89 years) and baseline
characteristics were comparable between treatment graups. S. aureus patients predominated in the
microbiological evaluable (ME) population. The clirical cure rates suggested broadly comparable
efficacy based on the limited numbers but the lovier 95% CI were around -14% in each population
analysed. Also, the cure rates in the clinical ‘cvaluable (CE) and eradication rates in the ME populations
indicated lower responses to telavancin.

Table 16: Summary of Key E*fitacy Endpoints at ToC, Study 202a
Apdigsis n'N (%) Patients
i il 5 k=i - FF 5 -
Efficacy Parameter ol [.1; R § AU mg'kg  Standard Ther. Dnff (95% CT) [2]
AT 66 /84 (18.6%) _ 66/83 (19.5%) -0.9 (-0.1349, 0.0485) [4]
Clinzeal cwre rate CE 66 /72 (91.7%) 66 /69 (95.7%)  -4.0 (-0.1349, 0.0483) [3]
0. ME 44 /48(91.7%)  46/49(93.9%)  -2.2 (-0.1465, 0.0959) [3]
By-patient micysRoRglc ME 36 /48 (75.0%)  41/49(83.7%) -8.7 (-0.2563, 0.0793) [3]
eradicabioncate ) )

Cure ‘ates among patients with S. aureus (MRSA + MSSA) were 91% and 93% in the telavancin and
stasidiird therapy groups, respectively. The cure rate among those with MRSA was the same (95%) in
2ach group but rates for patients with MSSA were 88% and 92%. For patients with S. aureus and the
subset with MSSA the eradication rates were lower in the telavancin group compared with the standard
therapy group in both the MAT (64% vs. 69% all; 57% vs. 77% MSSA) and ME populations (73% vs.
81% all; 64% vs. 83% MSSA). In contrast, in the subset with MRSA the eradication rate was higher in
the telavancin group in both the MAT and ME populations.
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Study 202b

The objectives, design, study population, study drug regimen and methods were generally identical to
those in study 202a. For study 202b, randomisation was stratified on the combination of country (US
or S. Africa) and the investigator’s pre-specified choice of standard therapy (vancomycin or anti-
staphylococcal penicillin). Note that the results for the patients that received 10 mg/kg are also shown
along with the results from 017 and 018 using this dose in the next section.

Results for 7.5 mg/kg

There were only 32 patients randomised into the study prior to the dose amendment (15 telavancin,
The majority of patients treated were male (59%) and the overall mean age was 41.7 years (rang¢ .2
to 77 years). S. aureus infections predominated, mostly MRSA. There were too few data to diaw any
conclusions regarding the relative efficacy of telavancin vs. standard therapy.

Table 17: Summary of Key Efficacy Endpoints at ToC, Study 202b (Teldyai\cin
7.5 mg/kg)
Effi p ¢ Amnalysis o'~ (%o) Patients

icacy Parameter .

) Population [1]  TLV 7.5mgkg  Standard Ther.  Diff (95% CI) [2]

AT 13 /15 (86.7%) 13 /17 @D (-0.3103, 0.2523) [4]

Clinical cwre rate CE 12 /12 (100%) 15 A9 0) (-0.2648, 0.2393) [3]

ME 9 /9 {100%) 8 L YP%s) (-0.3448, 0.3694) [3]

By-patient microbiclogic ME 5 /9 (56%) 38 (38%) (-0.3198, 0.6214) [3]

eradication rate

Results for 10 mg/kg

After the protocol amendment there were 263, patients randomised (103 to telavancin).

Overall, 59% of CE subjects had a majoinawusiess, 30% had cellulitis and 9% had a wound infection.
The results suggested that 10 mg/ko,pwovided comparable efficacy to standard therapy with lower
95% CI within -5.3% in the CE anc,ME *populations.

Table 18: Summary cf Kuy“cfficacy Endpoints at ToC, Study 202b (Telavancin 10 mg/kg)
_"ﬂ_ﬂ[‘ﬁii /N (%0) Patients
Efficacy Parameter i )
) ~ \, Population  TLV 10 mg/kg _ Standard Ther. Diff (95% CT) [1]
AT 827100 (82.0%)  81/95(853%) -3.3(-0.1418 0.0744)[3]
Clinicaleu ratd CE 4 0TT(96.1%)  T2/77(93.3%) 26(-0.05327,0.1102) [2]
. ME 50 /61(96.7%) 49/53(92.5%) 42 (-0.0488, 0.1508) [2]
By-pageniigtobiologic ME 57 /61(93.4%) 43/53(81.1%)  12.3(-0.0002, 0.2591) [2]
.ﬂ*fhuﬂﬂ rate
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2.5.2. Main studies

e CcSSTI

ATLAS I & II:

Study 017: “A Phase 3, Randomized, Double Blind, Multinational Trial of Intravenous Telavancin Versus
Vancomycin for Treatment of Complicated Gram-positive Skin and Skin Structure Infections with a
Focus on Patients with Infections Due to Methicillin-Resistant Staphylococcus aureus.”

Study 0018: “A Phase 3, Randomized, Double Blind, Multinational Trial of Intravenous Telavamrcin
versus Vancomycin for Treatment of Complicated Gram-positive Skin and Skin Structure Imfacons
with a Focus on Subjects with Infections Due to Methicillin resistant Staphylococcus auraud,”

These randomised and double-blind studies were of identical design with pre-defineawouling of the
data. They were conducted during 2004-2006 across several continents and maitv countries.

The following relates to the methodology and results obtained after institution Of protocol amendment
1, which increased the daily dose from 7.5 mg/kg to 10 mg/kg.

Study Participants

Study sites were selected based on a reported high prevalence af MRSA and subject selection was to
take into consideration a range of factors to increase thenckancz of finding MRSA.

The diagnosis of cSSTI was to be based on the preseriez of one of:

e Major abscess requiring surgical incision and,drainage

e Infected burn (see exclusion criteria for iraportant qualifications)
e Deep/extensive cellulitis

e Infected ulcer (see exclusion cfitexia ror important qualifications)
¢ Wound infections

There was to be purulent/draindge or at least three of: erythema, fluctuance, heat and/or localised
warmth, pain and/ortendeitiess to palpation, swelling and/or induration, fever >38°C, WBC >
10,000/mm? and 159, imamature neutrophils. The severity of the infection or each local sign/symptom
was not evaluafed,

Important axciysions were:

e Maie than 24 hours of potentially effective systemic therapy prior to randomisation unless the
pathcdyen was resistant to prior treatment or the subject was a treatment failure (no clinical
infprovement after 3 days) and/or required a non-study systemic antibacterial regimen to which
the target pathogen is susceptible

e Requirement for concomitant administration of agents containing a cyclodextrin solubiliser (e.g. IV
itraconazole or voriconazole

e Baseline QTc > 500 ms, congenital long QT syndrome, uncompensated heart failure, uncorrected
abnormal K+ or Mg++ blood levels or severe left ventricular hypertrophy
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Excluded were burns involving > 20% of body surface area or third degree/full-thickness, diabetic foot
ulcers, ischaemic ulcers/wounds, necrotising fasciitis, gas gangrene or mediastinitis

Treatments

Subjects received treatment for 7-14 days with either telavancin 10 mg/kg once daily (in 100-250 ml
over 60 min) or vancomycin 1 g q12 h. Doses were adjusted according to renal function using the
recommendations as in the SmPC for telavancin and local routine for vancomycin. Investigators were
encouraged to administer aztreonam for suspected or proven polymicrobial infections involving Gran®
negative bacteria and /or metronidazole to cover anaerobic Gram-negative bacteria. An Independant
Dosing Regimen Adjudicator (IDRA) was responsible for evaluating the appropriateness of initia! and
subsequent treatment regimens in individual subjects.

Objectives

The primary objective was to compare the efficacy and safety of telavancin to vaacomycin in the
treatment of cSSTI with an emphasis on infections due to MRSA.

Outcomes/endpoints

All subjects were to have an EOT visit within 3 days following the (ast)dose of study medication and a
follow-up (TOC) visit within 7 to 14 days thereafter for subject’s who are clinically cured or
indeterminate at the EQOT visit. Clinical responses were as fglcw:

e Cure: Resolution of signs and symptoms associated witiy the skin infection present at study
admission such that no further antibacterial therapy was necessary

e Not Cured: Inadequate response to study thezapy

e Indeterminate: Inability to determine gttcame

e Missing: no determination reposted

A response of “Not Cured” at EOT v:as,tarried forward to TOC.

A by-pathogen response was'to“2a’determined only for Gram-positive pathogens and primarily based
on Central Laboratory data. Juujects with one or more pathogens isolated at baseline were to be
assigned a by-subjels resputise.

Sample size

Each study'wasyto enrol 750 subjects (post-amendment) with 300/375 subjects per arm expected to
be clifiicallysaaluable. If the population clinical cure rates for telavancin and vancomycin were both
80%, then a one-sided, 0.025 level test of the non-inferiority of telavancin relative to vancomycin, and
erfp.oying a non-inferiority A-criterion of 10%, was to have 86% power.

Randomisation

Subjects were randomised (1:1) using a centralised interactive voice response system (IVRS) stratified
for pre-specified country grouping in order to balance potential differences in bacterial strains.
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Blinding (masking)
The studies were double-blind.

Statistical methods

There were four efficacy analysis populations:
e All-treated (AT) analysed according to the randomised treatment group

e Madified All-treated (MAT) = AT with a pathogen isolated at baseline from the primary infection
site and/or from blood cultures.

e Clinically Evaluable (CE) = AT Population with adherence to the protocol

e Microbiologically Evaluable (ME) = CE with a Gram-positive pathogen recovered f¥sdmuore-
treatment cultures of the primary infection site and/or from blood cultures.

The primary efficacy variable was investigator-assessed clinical response at T@4. Tn/che primary
analysis the AT and CE populations were co-primary. The efficacy analysis was(tg test for the clinical
non-inferiority of telavancin relative to vancomycin, employing a non-infé:iority A-criterion of 10%.

Results

In some of the tables below the results with 10 mg/kg daily in stuay 202b are also included in the
summary tables. There were differences between studi€s 0017 /and 0018 and study 202b in the study
design and criteria used to define the analysis populations and therefore no undue weight should be
placed on the comparisons.

Participant flow

The numbers enrolled are summarised heraw by study and for 0017 and 0018 pooled.

Table 19: Randomisation Sy::.amady, Studies 0017, 0018 & 202b, AT Population
(Telavancin 10-mg/Xg
o NI 0018 D017 + 0018 202
Post Adanvnnment Post Amendment Post Amendiment Post Amendiment
TLV TLV TLV TLV
1% /ke VAN 10 mg'kg VAN 10 mg'ke VAN mgks  VAN[1]
BI=300)  (N=433)  (N=517)  (N=518)  (N=046)  (N=051)  (N=103) (N=08)

Mumber (Yu)of Patients

Fandomized 429 (100%) 433 (100%) F17 (100%) SIS C100%)  46(100%) 231 (100%) 103 (100%) 25 (100%:;)
Fecervad Dmdy 426 (99%) 429 (oot S02 (97T%) 510 (98%) D28 (98%%) D10 (D98) 100 (97%) a5 (97T4%)
MejliciNed
Randfazed But Naot 3 (1%) 4 (1%) 15 (3%) B (2% 1B (2%) 12 (1%%) 3 (3%) 3 (3%)
Treated

Study completion (had a follow-up visit) rates were about 90%. The most common reason for early
termination was "“lost to follow-up”. In each study, more AT subjects in the telavancin group (8%)
compared to the vancomycin group (5%) discontinued medication due to an AE although no single
type of AE accounted for more than 1% of the discontinuations. Comparable (2 to 3%) proportions in
each treatment group discontinued study medication due to unsatisfactory therapeutic response.
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Conduct of the study

There was one major amendment that was instituted before enrolment of patients to received 10
mg/kg telavancin. This amendment also modified various aspects of the planned analyses. Other
changes to the protocol were administrative.

Baseline data

Demographic characteristics were well-balanced between treatment groups with 18% aged at least 65
years and 9% at least 75 years. The majority (65%) had CLcr > 80 ml/min and <5% had severe rei il
insufficiency (CLcr < 30 ml/min) at baseline with very few on haemodialysis. More than 70% in ea<n
study had at least one medical or surgical condition directly associated with cSSTI, most oftet’, diabetes
mellitus (~24%) and recent trauma (~21%).

The most frequent types of infection were major abscess and deep/extensive cellulitistand*the majority
affected the lower extremities (next table). More than 95% presented with erytherna, “scalised
warmth, pain/tenderness and oedema/induration. Drainage and fluctuance we=2 present in ~ 50-60%
in each analysis population, > 95% had at least 4 local signs and symptoms agd/~ 80% had 5 or 6.
Proportions that had > 24 h prior antimicrobial therapy were consistent &:ross studies (just over
25%), of which nearly all were treatment failures and/or had pathogehs/rasistant to previous
treatment.

Table 20: Type and Location of ¢cSSTI, Studies 0017, 00:8& 202b, AT Population
(Telavancin 10 mg/kg)

0017 o018 0017 + 0018 202hb
TLY VANC TLV VANC TLV VANC TLV VANC[
(N=41i) N=419) (N=3070, WT=510) (IN=918) (N=239) (IN=10401) (IN=05)
Number (o) of Patients

Teserpvion of complicated skin /soft tissue infection

Major abscess 179 {42} 193 {45 208 (42) 209 {41} 385 (42) 402 (43) 55 (58) 35 (38}
Weund infeetion T2(17) 50 (14) 7214 64 (13) 144 (16) 124 (13) 11 (11} 10 (11}
Dieep /exteniive cellulitis 156 (37} F. N 179 (38) 105 (38) 335 (38) 356 (38) 2020y 17 (28)
Infectsd ulcer 16 (4 12 0% 10 (6 WM 15 (5 48 (5 ih 1 (1)
Infected bum <1y Ep ol §] 13 (3 6 (1) 16 (1 =1 1] ]
- Total - 426 (1087 FED (1007 302 (100} 510 (100) 928 (100) 938 (100} 100 {100} 25 (1009
Location of primary infection site
Head /neck W (7] 33 (3 36 (7 3104 65 (7T} 64 (7) LOqLoy T(M
Fromt torso 61 W) & (14 TR LENREN 136 (15 124015 13{(1% 12(13%
Back torse 45 (14 530(12) 56 (11) 55 (11) 20011 108 (12) 13(13) B (8
Upper extremities 840200 99 (213) TO(14) 7114 152017 170(18) 19 (19 21 (22}
Lower extrenubisl 200 (407 184 (43 2683 (3% 280 (3T 474 (313 473 (300 43 (43) AT (49}
- Total « 426 (100) 420 (100) 502 (100} 510 {100) 928 (100) 938 (100} 100 {E00} a5 (1049

S. auieus 'was isolated from 553/928 (59.6%) of telavancin and 590/939 (62.8%) of vancomycin

st bjelts in the pooled AT population while MRSA was found in 348/928 (37.5%) and 369/939
(29.3%), respectively. The Panton-Valentine leukocidin (PVL) gene was present in nearly 80% of MRSA
vut only 30% of MSSA. A small number per study had a blood pathogen at baseline and most had only
S. aureus.

Numbers analysed

Across the studies and in the two treatment groups, 80% of the AT population was clinically evaluable
and 71% of the CE population was also microbiologically evaluable. Approximately 75% of AT subjects
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had a baseline pathogen (as designated by the applicant) and were included in the MATT population
while near to 60% were included in the ME population.

Table 21: Data Sets Analysed, Studies 0017, 0018 & 202b, Telavancin 10 mg/kg),

N (%) [1]
0017 0018 o017 + 0018
TLV VANC TLYV VANC TLV VANC
AT 426 (100) 429 (100) 502 (100) F10(100) 928 (100} @39 (109
MAT ELTR 32275 EYEN L) IB1L(TH 680 (73) T34 N
Infection site pathogens 301 (71 321(75) AT (74) 377 (74) 673 (73) ol ]
Blocd pathogens only a(1) 1(=1) 1(=1) (=1 T(=1) K|iND
CE 346 (81 349 (81 300 (7! 395 (TN T45 (B0 T4 (T8
ME 237 {56) 235 (39 200 (38) 281 (33 I ™ 336 (37)
Infection site pathogens 234 (33) 233 (39) 200 (38) 27T (34) Y 3320370
Blood pathogens only i 0 ] 4=1) N 4i<1)

Outcomes and estimation

The primary analyses for each of 0017 and 0018 and pooled indicatea tna: telavancin 10 mg/kg was
non-inferior to vancomycin with lower 95% CI within -5% for the AT c¢ad CE co-primary populations.

Table 22: Clinical Response at Test-of-Cure — Studiex,0017, 0018 & 202b, AT and CE
Populations, Telavancin, 10 mg/kg)

111} nge 0017 + 0018 b
LV VANC TLY VANC LV VANC TLV VANC
N(%) N(%) N N(%) N(%) N{%) N(%) N[%)
AT
Cuse IT58) RIAANNIR(TLY) (RN TIIES)  69T(T4D) 82 (82.0) 21(833)
Nt cured[2] sty i v sy MRS W(LE 18D 3(30) §(63)
Indeterninate BEA LIEN {44 WiEn 45(4.8) ELER] 13150} 54
Missing 15 (6.6) k)] 1B (36) SERLEN 36 (6.0 T80 0 (0.0 0 (0.0
-Total - 26010007 NEO(1000)  S02(1000)  HIO(I000)  92S{100.0)  930¢100.0) 1001000}  95(100.0)
Difference (95% CI)[3] Lar =8 80) 34(-1%2 5T 1316, 80) SIS
CE
Cuse 4878 2865 340887 346 (87.6) 638 (88.3) GE (511 T4 (46.1) T1(83.5)
Not curedfd] 20N S5 B0 H(124) $7(1LT) 96 (12.9) 3(39) 5 (65)
-Tota ME(1000)  3O(1000)  399(100.0)  WS(000)  TS(I000)  TH000)  TTQO0)  7T(100.0)
Differsicn (9206 C)[3] 13(-36.63) L1(-34,56) 12(-21,46) 26(-33.110)

vhewiinical cure rates by pathogen are shown below and indicate that telavancin 10 mg/kg was
<linically active against Staphylococcus aureus (MSSA and MRSA), Streptococcus pyogenes,
Streptococcus agalactiae and Streptococcus anginosus. Within each study there was no clear indication
that telavancin was less effective than vancomycin against any specific pathogen based on cure rates
in the CE or eradication rates in the ME populations. There were some numerical differences in each
direction for specific pathogens but denominators are mostly small and studies were not powered for
any formal assessment of non-inferiority. There were small numbers of patients in each study with
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both MSSA and MRSA in baseline cultures. These patients are represented twice in the efficacy tables
which display all S. aureus as well as MRSA and MSSA.

Table 23: Clinical Cure Rates by Pathogen at ToC for the Most Common Pathogens -
Studies 0017, 0018 and 202b, MAT Population (Telavancin, 10mg/kg)

Studies 0017 + 0018 Total (incl Study 202b)

TLV VAN ILV VAN

(N=680) (N=703) (N=760) (N=773)
5. aureus (all) 433 /557 (TTT) 4387592 (7400 4827616 (78.2) 478/641 (746
5. aureus (MRSA) 265 /330 (73T XTGP (70D 2907379 (76.5) 2950393 (Tim
S, aureus (MSSA) 1707211 (80.6) 164 /226 (72.6) 1947241 (80.3) 186/ 251 (F4.10

Strepfococcus pyogenes

=

(75.0) 25/34 (73.5) 30/37 (81.1) 34/ 47T
(84.8) 31/43 (72.1) 28733 (84.8) 31043 72
(73.9) 18/23 (78.3) 18 /25 (72.0) 18023 (78.3)
(85.7) £/ 8 (100.0) 12/ 14 (85.7) 8¥ 8 (100.0)
/7 (57.1) 6/ 8 (75.0) 477 (STUN, ) 6/ 8 (75.0)

Enrerococcus fascalis

==d

Streptococeus agalactiae

L B Pt sk
[ o

L I ]
de o w0

Streptococens anginosus

e

Streptococeus constellaiis

By-patient microbiological responses also supported non-inferiority of/ce!avancin compared to
vancomycin.

Table 24: By-patient Microbiological Response at T¢© —'Studies 0017 and 0018, ME
Population (Telavancin 10 mg/kg)

Mzmber of Patients
0017 _ ) o018 Total
Telavancin  Vancomycin “Telavancin  Vancomyein Telavancin  Vancomyein
By-patient Microbiological Response

Eradicated 212(89.5) 219 (819)4 Y 261 (90.0) 249 (88.6) 473 (89.8) 468 (87.3)

Persizted 25010.3) 36 (MMY  20¢100)  32(114)  54(102)  68(12.7)

- Total - 337 (100.0)  ABSN20.0) 290 (100.0)  281(100.0) 527 (100.0) 336 (100.0)
T S0L

ﬁ’]ﬂm’“ (3% C1) 3.6 (EIRNY4) 1.4(-3.7.6.3) 24(-14.62)

By-pathogen microbiologital sradication rates were generally consistent with the by-pathogen cure
rates.
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Table 25: By-Pathogen Microbiological Eradication Rates at ToC for the Main Gram-
positive Pathogens - Studies 0017, 0018 & 202b, ME Population, (Telavancin,

10 mg/kg)
Studies 0017 + 0018 Total (incl Study 202b)
TLYV VAN TLV VAN[1]
(N=32T) (N=336) (N=538) (N=589)
5 aureus (all) 409 /456 (89.7)  411/473 (86.9)  455/3506 (89.9) 4437514 (86.1)
5. aurens (MBESA) 250/278 (89.9) 257 /301 (85.4) 2747304 (90.1) 2707320 (84.4)
5, gqurens (MSSA) 161 /181 (89.0n 157/176 (89.2) 183 /2035 (89.3) 176 /198 (8858
Streprococcus pyagenes 21723 (91.3) 23725 (92.00 30732 (938) 33733 (83
Enterococeus fhecalis 25727 (92.6) 31734 (911 25727 (92.6) 317 78N9NY)
Streprococcus agalactiae 17 /19 (89.3) 18/19 (947 15720 (9000 e ANSF94.T)

Streptococcus anginosus 11711 {100.0) &/ 8 (100.0) 11711 (100.0) 8 8 (100.0)

Ancillary analyses

The majority (84%) of cSSTI AT subjects with normal renal functicn rioceived the recommended
weight-adjusted initial vancomycin dose (59%) or greater thait theyrecommended dose (25%) so that
only 16% received less than the recommended dose. Clinical cure rates were generally comparable
regardless of the initial dose received. The cure rate in thcse"with mild renal impairment who received
lower than the recommended dose was lower vs. thgsetseceiving the recommended dose but there
were only 7 subjects in this group of which 4/7 wene &iiical cures.

Data on vancomycin trough levels were avaiiible for 29% (298/1027) in cSSTI studies and 55% of AT
and 54% of CE subjects achieved an averfige y&dncomycin trough level of 5 to < 10 mg/I while 30%
and 32% achieved = 10 mg/l compared & 5% and 13% that achieved < 5 mg/I. At the time these
studies were conducted 5 - 10 mg/~was<onsidered to be an adequate trough (ASHP Report 2009) so
that adequate (i.e. > 5 mg/l) trexqnssvere reached in approximately 85% of subjects.

More recently the ASHP consinsus changed to a recommendation for trough levels > 10 mg/I to avoid
resistance development ahd o recommend 15 - 20 mg/Il. According to these more recent guidelines
trough levels were inadequcate in 70% of AT and 67% of CE subjects. Despite this, there was no
evidence that the dury rates differed consistently depending on the average trough level achieved. The
same pattern apitzcesClusion was obtained for cSSTI subjects with a Gram-positive pathogen at
baseline.

Theretwas awniarked difference between studies in the proportion of subjects that received an
additibna’,antibacterial agent, including those allowed in the protocol. Aztreonam and metronidazole
wire'much less commonly used in study 0018 than 0017. However, comparable percentages received
adaitional antibacterial agents due to lack of efficacy (i.e. around 14%).
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Table 26: Concomitant Systemic Antimicrobial Medications =5% in any Treatment Group
- Studies 0017, 0018 & 202b (Telavancin 10 mg/kg)
0017 no18 0017 = 0018 202h
LV VANC TLV VANC TLV VANC LV VANC[1]
N(%) N(%%) N{%a) N(%a) M%) M%) Ni(%) N(*s)
(N=428) N=429)  (N=502) (N=510) (N=02§)  (N=03D) N=100) (N=05)
Number (%49) of Patients
Any systemic aanmicrotial 283 (B6.A)  2T1(632) 1480205} 144282 431464 413 ¢4dD) 54 (54,00 46 (45.4)
Protocol-allowed systemic MF(57.5) 244 (569 81 (16.1) BR(1T.5y  3ME(35.1) 333(359) 49 (49.0) 40 (420
antiricrobdals
Aztrecnnm 2535 231518 62 (12.4) 82160y 29T(3200 3134313 41 {(41.0) WEEN
Metranidazole 1734008 171 (309 40 (5.0} 34087 MIE0 0 205018 4d (44,07 AT
Systemic antunicrobials given for 94138 59(13.8) §8 [13.5) T4 (14.5) 127013 133 {14.2) 12 {120y W53
lack of efficacy
Oither reason 1147.3) 17 (4.0 29 (5.8} 15 (2.9 &0 (6.5 32034 3G 4040

In 92 cases (60 telavancin) it was determined that the additional antibacterial agents"were given for
reasons other than lack of efficacy. The imbalance between treatment groups wai>explored but no
explanation could be identified and it may have occurred by chance. It isi\mportant to note then these
subjects were excluded from the CE population if their baseline pathogeri(s, were known or suspected
to be susceptible to the additional agent.

The clinical cure rates among European subjects (~ 80% in the A\ar2"~90% in the CE population)
were higher than those in the overall population and in sonfe cther geographical regions. Cure rates in
study 0018 were comparable between treatments in the Enrepgean AT population (78% and 77%) but
numerically higher with vancomycin in 0017 (82% azG"86%). The vancomycin group had a numerically
higher cure rate than did telavancin in the European &F/population in both studies (88% vs. 95% and
85% vs. 91%) but the denominators are relativer); small. The European MAT and ME populations
showed eradication rates that were higher miith vancomycin in study 0017 but higher with telavancin in
study 0018. As with cure rate comparisan:. the relatively small numbers in this geographical sub-
group analysis limit drawing any firm tonciusions from these data.

In the elderly the clinical cure rates\were lower in the telavancin group compared to vancomycin group
with an imbalance that was moiit abparent in study 0018 for subjects aged > 65 years and in both
studies for subjects aged »=7Z\vears. An investigation of these apparent imbalances revealed that
slightly more telavancin subis.cts aged = 65 years had severe renal impairment at baseline while a
higher percentage of vancomycin subjects had no or mild renal impairment. Peripheral vascular
disease and infected/uieers were more prevalent in the telavancin elderly group, primarily due to a
large imbalance in‘study 0017, and there was a higher rate of infection with Gram-negative bacteria
(including Prraeruginosa). In contrast, diabetes and MRSA occurred more often in elderly subjects
treated witiaZancomycin.

Tahle\27: Cure Rates at ToC by Age - Studies 0017 and 0018, CE Population

i_ =~ Study 0017 Study 0013 Pooled Studies
TLV VANC TLV VANC TLYV VANC
v h N 351/280 2577204 3077336 3307 306 558/ 616 337 600

WN (%Age <65y) (29.6) 87.9) ©14 (88.2) (90.6) 87.8)
W Chdge > 65 v) 33 [ 66 45755 17/ 63 76/ 89 100/ 129 1217144
rLaRsE = RS (B0.3) (31.8) (74.6) (85.4) (77.5) (24.00
36 36 3126 30728 33/38 16 64 5464
N (%aAge 2 75) (72.0) (80.8) 714) 86.2) (1.9) (84.4)
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In the cSSTI study 0017, the telavancin cure rate in AT and CE populations with a BMI > 40 was
slightly lower vs. the other BMI groups but this pattern was not observed with vancomycin. In study
0018 there was a comparable decrease in cure rate at a BMI > 40 for both treatments. On comparing
all those with BMI < 35 or = 35 the cure rate for telavancin among those with BMI > 35 was slightly
lower in the AT and CE populations and in each of the studies. Cure rates for vancomycin also tended
to be lower in the obese subjects.

Clinical cure rates in both studies showed a trend to be lower with telavancin compared to vancomycin
among the subjects with renal impairment (especially in those with CLcr < 30 ml/min at baseline)
whereas cure rates were higher with telavancin in subjects with normal renal function.

Table 28: Clinical Cure Rates by Baseline Creatinine Clearance - Studies 0017 ana 0218,
CE Population

Study 0017 Study 0013 Pouled Gtudies
TLV | vaN | TV | vaN [ | van
N CiCE) @ | ey | e | we [Ny | @iy

A univariate analysis by renal subgroups shcwed that CE subjects with baseline CLcr 30-50 ml/min and
CLcr < 30 ml/min were more likely to haviz lofver extremity infections compared to the overall
population and these were more frequentyin telavancin subjects in both studies. Also, Gram-negative
pathogens occurred more often in fenally impaired subjects with somewhat higher rates in the
telavancin group.

Despite several additional anc'vses there remains no explanation for the observation that telavancin
did not perform as well ac\valicomycin in the elderly, in those with severe renal impairment or in those
with renal insufficiencyzwho ‘enly had Gram-positive pathogens.

In the multivariate {nalysis the major prognostic factors that persistently had a significant impact on
clinical outcomezwere bacteraemia, geographic region, infection site and age. There was no evidence of
a treatmer't by yeographic region outcome. The only treatment interaction detected was with age,
showira thactelavancin was better in the < 65 years age group.
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Table 29: Logistic regression factors that were significant in the overall population in

the Step 5 analysis for Clinical Cure, AT population

Odds Ratio
Prognostic Factor Estimate 95% C1 p-value

Bacteremia at baseline [NO] 0323 [0.186, 0.560] <0001
Geographic region {Multi-level categorical varable] 0.0004
Infection Site {Multi-level categonical variable) 0.0174
Randemized Treatment 0.8176
Age (2 categonies) [<635 years] 0.0010 _:

Interaction with Randomized Treatment 0.01e7 )|
CONTERAST: VANCOMYCIN vs. TELAVANCIN 1.322 [1.037. 1.686] 0.0843
[VANCOMYCIN] for age=<63 vears N\
CONTRAST: VANCOMYCIN vs, TELAVANCIN 0.712 [0.449, 1.127] LT3
[VANCOMYCIN] for age==63 years

There were three other retrospective reviews of importance:

e There were 556 subjects across the cSSTI studies (27% of total) with_ 3y 4 or 5 signs or symptoms
of infection at baseline. In this sub-population the clinical curesotes={AT 73.8% vs. 76.5%) and
microbiological eradication rates (ME 87.7% and 88%) werescCmrarable between treatments.

e An analysis that took into account pre-enrolment procedurzsishowed that 88% of subjects with
abscesses in each treatment group in 0017 and 0018 had«at least one surgical procedure before or

after the first dose of assigned study drug and insmast cases these involved drainage.

e In the combined cSSTI studies consistent cliflica',cure and microbiologic eradication rates were
seen across the range of MICs of telavaheain foivbaseline clinical isolates with no evidence of a
relationship between MIC and clinical/iiicrébiologic outcome.

Summary of main studies

The following tables summarise the efficacy results from the main studies supporting the present
application. These summariet,shiould be read in conjunction with the discussion on clinical efficacy as

well as the benefit risk agiessment (see later sections).

Table 30: Surmmuary ot Efficacy for trial 017

Title: A Phase 33 R_s:domized, Double-Blind, Multinational Trial of Intravenous Telavancin Versus
Vancomycin,fCx Treatment of Complicated Gram-positive Skin and Skin Structure Infections with a
Focus on Patients with Infections Due to Methicillin-resistant Staphylococcus aureus

Study ideatifiar 0017

Design Randomised, double blind, active-controlled, parallel-group, multicentre,
multinational trial. While the primary objective of Study 0017 is to compare
the efficacy and safety of telavancin with vancomycin for the treatment of
adults with complicated Gram-positive skin and skin structure infections, a
key secondary objective of the study is to assess the superiority of telavancin
to vancomycin in patients with skin and skin structure infections caused by
MRSA. The secondary objective will be evaluated in the modified all treated
population using data from Study 0017 pooled with data from a second study
of identical design (Study 0018).

Duration of main phase:

7 days - 14 days 1V (FU at 7-14 days after

last dose)

Duration of Run-in phase:

Not Applicable
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Duration of Extension phase:

‘ Not Applicable

Hypothesis Non-inferiority; That is, The lower bound of the 95% CI around the difference
between treatments in cure rates exceeded —10%.
Treatments groups Telavancin Telavancin 10 mg/kg once a day IV for 7-14
days, 429 randomised
Vancomycin Vancomycin 1 g q 12 hr IV for 7-14 days, 433
randomised
Endpoints and Primary Clinical Clinical response at Test-of-Cure (Follow-up)
definitions endpoint Response evaluation (Cure, Failure or Indeterminate) |
at TOC -
AT !
Population Y oA
Secondary Clinical
endpoint Response
at TOC -
CE
Population A
Secondary Clinical
endpoint Response
at TOC -
MAT
Population
Secondary Clinical
endpoint Response
at TOC -
ME
Population \

Database lock

10 August 2006

Results and Analysis

Analysis description

Primary analysis

Analysis population
and time point
description

Analysis population;
All-treatec\(AT): Patients who received any amount of study

[ ]
medication
Time point:

wa

Testiof 'Cure: Only those patients who are evaluated as a clinical
rol or Vi
7 Tesi-of-Cure evaluation during the Follow-up visit.

ndeterminate” at the End-of-Therapy visit will have a

Descriptive statistics
and estimate
variability

TreGtiaert group | Telavancin Vancomycin
Numuver of 426 429

subject - AT

Population

Clinical Response | 75.8% (323/426) 74.8% (321/429)
at TOC - AT

Population (Cure
Rate)

Standard Error

[\S1reCt estimate per

Clinical Response

Comparison groups Telavancin & Vancomycin

l\comparison at TOC - AT
Population Difference (TLV-VAN) in 1.0%
Cure Rate
Standard Error 2.95%
95% CI (-4.8%, 6.8%)
Notes P-value is replaced with 95% CI since the study was designed to evaluate

the non-inferiority.
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Analysis description

Secondary analysis

Analysis population
and time point
description

Analysis population:
e Clinically Evaluable (CE): Patients in the all-treated population
who meet all of the following:

(0]

¢ Modified All-treated (MAT): Patients¢@n the all-treated population
who have a baseline pathogen identifiea:

e Microbiologically Evaluable (ME) /“ctients in the clinically
evaluable population who have g’Giarii-positive pathogen recovered
from pre-treatment cultures ¢ftiva orimary infection site that was
not resistant to either study“nedication.

Time point:

¢ Test-of-Cure: Only thusewnatients who are evaluated as a clinical

Patient complied with the inclusion criteria #2 and #4.
Patient did not violate any of the exclusion criteria: #1, #4,
#5, #6, #7, #8, #9 and #10.

If a patient appeared to comply with the above
inclusion/exclusion requirements at the time of enrolment, |
but subsequent findings indicate otherwise, the patient will
be excluded from this analysis population.

The patient received at least 72 hours of study medicatien.
If the patient is a clinical “cure,” the patient receivedawicast
96 hours of study medication.

Patient received at least 80% of intended doses Givstudy
medication.

Patient either had a Test-of-Cure evaluatiorabr was
previously evaluated as clinically “not cured.”

Patient did not receive a potentially effective non-study
antibacterial medication during the s&vay.nless the patient
was previously evaluated as clinicaliy/" 1ot cured.”

Descriptive statistics
and estimate
variability

Populaticn (CGure
Rate)

“cure” or “indeterminate” at the End-of-Therapy visit will have a
Test-of-Cure evalyaticn during the Follow-up visit.

Treatment group | Telavawnzin Vancomycin

Number of 346 349

subject - CE |

Population &

Clinical Response™"87.9% (304/346) 86.5% (302/349)

at TOC - 0t

Population (Cure
Rate)

Stahaard Error 1.76% 1.83%

Nginber of 307 322

subject - MAT

Population

Clinical Response | 76.5% (235/307) 74.8% (241/322)
at TOC - MAT

Population (Cure
Rate)

Standard Error 2.42% 2.42%

Number of 237 255

subject - ME

Population

Clinical Response | 88.6% (210/237) 86.3% (220/255)
at TOC - ME
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Standard Error 2.06% 2.15%
Effect estimate per Clinical Response | Comparison groups Telavancin & Vancomycin
comparison at TOC - CE
Population Difference (TLV-VAN) in 1.3%
Cure Rate
Standard Error 2.53%
95% CI (-3.6%, 6.3%)
Clinical Response | Comparison groups Telavancin - Vancomycin
at TOC - MAT
Population Difference (TLV-VAN) in 1.7%
Cure Rate A
Standard Error 3.42%
95% CI (-5.0%, 8.4%)
Clinical Response | Comparison groups Telavanciint \/_sntomycin
at TOC - ME
Population Difference (TLV-VAN) in 2.3%
Cure Rate o \
Standard Error 2.08%
95% CI (-3.5%, 8.2%)
Notes P-value is replaced with 95% CI since the stdoy was designed to evaluate
the non-inferiority. QA
Table 31: Summary of Efficacy for trial 0018

Study identifier

0018

Title: A Phase 3, Randomized, Double-Blind, Multinational, ivial of Intravenous Telavancin Versus
Vancomycin for Treatment of Complicated Gram-pogitive Skin and Skin Structure Infections with a
Focus on Patients with Infections Due to Methicillintresistant Staphylococcus aureus

Design

Randomised, douh!2™lind, active-controlled, parallel-group, multicentre,
multinational triz. While the primary objective of Study 0018 is to compare
the efficacy ana“saiety of telavancin with vancomycin for the treatment of
adults with-woiriicated Gram-positive skin and skin structure infections, a
key secondari»objective of the study is to assess the superiority of telavancin
to vanConyycin in patients with skin and skin structure infections

cautad sy MRSA. The secondary objective will be evaluated in the modified
&l tseated population using data from Study 0018 pooled with data from a
sacend study of identical design (Study 0017).

Durdation of main phase:

Duration of Run-in phase:

Duration of Extension phase:

last dose)
Not Applicable

Not Applicable

7 days - 14 days 1V (FU at 7-14 days after

Hypcf.h?s..‘_

Non-inferiority; That is, The lower bound of the 95% CI around the difference
between treatments in cure rat

es exceeded —10%.

Treauments groups

Telavancin

Telavancin 10 mg/kg once a day 1V for 7-14
days, 517 randomised

Vancomycin

Vancomycin 1 g g 12 hr IV for 7-14 days, 518

I randomised
Endpoints and Primary Clinical Clinical response at Test-of-Cure (Follow-up)
definitions endpoint Response evaluation (Cure, Failure or Indeterminate)
at TOC -
AT
Population
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Secondary Clinical
endpoint Response
at TOC -
CE
Population
Secondary Clinical
endpoint Response
at TOC -
MAT |
Population
Secondary Clinical |
endpoint Response '
at TOC -
ME
Population o \
Database lock 10 August 2006

Results and Analysis

Analysis description | Primary analysis S
Analysis population Analysis population: o/
and time point e All-treated (AT): Patients who received any amount of study
description medication.
Time point:
e Test-of-Cure: Only those patielits yvho are evaluated as a clinical
“cure” or “indeterminate” atd he'Sndsof-Therapy visit will have a
Test-of-Cure evaluation darimgithe Follow-up visit.
Descriptive statistics Treatment group | Telavancin Vancomycin
32‘rjiae;fi'tmate Number of 502 510
Y subject - AT
Population al
Clinical Response | 77.2% (387/502) 73.7% (376/510)
at TOC - AT
Population (Cur¢
Rate)
‘Standard Eripr | 1.88% | 1.95%
Effect estimate per Clinyzal Response | Comparison groups Telavancin & Vancomycin
comparison at 10C - AT
Pcoulation Difference (TLV-VAN) in 3.4%
Cure Rate
Standard Error 2.70%
95% CI (-1.9%, 8.7%)
Notes 4 P-value is replaced with 95% CI since the study was designed to evaluate
N the non-inferiority.
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Analysis description

Secondary analysis

Analysis population
and time point
description

Analysis population:
e Clinically Evaluable (CE): Patients in the all-treated population
who meet all of the following:

(0]

¢ Modified All-treated (MAT): Patients¢@n the all-treated population
who have a baseline pathogen identifiea:

e Microbiologically Evaluable (ME) /“ctients in the clinically
evaluable population who have g’Giarii-positive pathogen recovered
from pre-treatment cultures ¢ftiva orimary infection site that was
not resistant to either study“nedication.

Time point:

¢ Test-of-Cure: Only thusewnatients who are evaluated as a clinical

Patient complied with the inclusion criteria #2 and #4.
Patient did not violate any of the exclusion criteria: #1, #4,
#5, #6, #7, #8, #9 and #10.

If a patient appeared to comply with the above
inclusion/exclusion requirements at the time of enrolment, |
but subsequent findings indicate otherwise, the patient will
be excluded from this analysis population.

The patient received at least 72 hours of study medicatien.
If the patient is a clinical “cure,” the patient receivedawicast
96 hours of study medication.

Patient received at least 80% of intended doses Givstudy
medication.

Patient either had a Test-of-Cure evaluatiorabr was
previously evaluated as clinically “not cured.”

Patient did not receive a potentially effective non-study
antibacterial medication during the s&vay.nless the patient
was previously evaluated as clinicaliy/" 1ot cured.”

Descriptive statistics
and estimate
variability

“cure” or “indeterminate” at the End-of-Therapy visit will have a
Test-of-Cure evalyaticn during the Follow-up visit.

Treatment group | Telavawnzin Vancomycin

Number of 399 395

subject - CE |

Population &

Clinical Response™"88.7% (354/399) 87.6% (346/395)

at TOC - 0t

Populaticn (CGure
Rate)

Stahaard Error 1.58% 1.66%

Nginber of 373 381

subject - MAT

Population

Clinical Response | 76.1% (284/373) 74.0% (282/381)
at TOC - MAT

Population (Cure
Rate)

Standard Error 2.21% 2.25%

Number of 290 281

subject - ME

Population

Clinical Response | 89.7% (260/290) 89.0% (250/281)
at TOC - ME

Population (Cure
Rate)
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e Hospital acquired pneumonia

ATTAIN I & II:

Standard Error 1.79% 1.87%
Effect estimate per Clinical Response | Comparison groups Telavancin & Vancomycin
comparison at TOC - CE
Population Difference (TLV-VAN) in 1.1%
Cure Rate
Standard Error 2.29%
95% CI (-3.4%, 5.6%)
Clinical Response | Comparison groups Telavancin - Vancomycin
at TOC - MAT
Population Difference (TLV-VAN) in 2.1%
Cure Rate A
Standard Error 3.15%
95% CI (-4.0%, 8.3%)
Clinical Response | Comparison groups Telavanciint \/_sntomycin
at TOC - ME
Population Difference (TLV-VAN) in 0.7%
Cure Rate o \
Standard Error 2.59%
95% CI (-4.5%, 5.8%)
Notes P-value is replaced with 95% CI since the stdoy was designed to evaluate
the non-inferiority.

Study 015: “A phase 3 randomized, double-blind, paral al-group, multinational trial of intravenous
telavancin versus vancomycin for treatment of huspival-acquired pneumonia with a focus on patients
with infections due to methicillin-resistant S*phylococcus aureus.”

Study 019: “A phase 3 randomized, dowbi2-kiind, parallel-group, multinational trial of intravenous
telavancin versus vancomycin for tivaumel it of hospital-acquired pneumonia with a focus on patients
with infections due to methicillin-resistant Staphylococcus aureus.”

These randomised and doubl¢-Llins studies were of identical design with pre-planned data pooling.

e 0015 was conducted 't 2))1 study sites across 25 countries

e 0019 was condusted at 250 study sites across 33 countries

Study Partitipants

The studies\aizned to enrol subjects with NP caused by Gram-positive pathogens and preferably to
enrol/{those*with one or more risk factors for MRSA infection. Subjects were to have signs and
syfnitoiis consistent with pneumonia acquired after at least 48 h of continuous stay in an insubject
acusz’or chronic care facility or acquired within 7 days after being discharged from a hospitalisation of
> 3 days duration. Chest radiographs obtained within 48 hours before randomisation into the study
were to show findings consistent with a diagnosis of pneumonia.

At least two of the following were to be present: cough, purulent sputum or other deep respiratory

specimen, auscultatory findings of pneumonia, dyspnoea, tachypnoea or hypoxaemia and isolation and

identification of a respiratory pathogen from cultures of respiratory tract, sputum or blood.
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Subjects were also to have at least two of the following: fever (>38°C) or hypothermia (rectal/core
temperature <35°C), respiratory rate >30 breaths/min, pulse rate =120 beats/min, altered mental
status, need for mechanical ventilation, elevated total peripheral white blood cell (WBC) count >10,000
cells/mm?3, >15% immature neutrophils or total WBC count <4500 cells/mm?.

Treatments

Telavancin 10 mg/kg (over 60 min in 100-250 ml) was given once daily with dose reduction in renal
insufficiency as per the SmPC.

Vancomycin 1 g q 12 h was given with dose adjustments in accordance with local policy. In case(of
documented MSSA pneumonia the investigators were allowed to replace vancomycin with intrfaveaous
nafcillin or oxacillin if desired. Aztreonam and/or metronidazole therapy could be added fof suspected
or proven infections involving Gram-negative and/or anaerobic bacteria. Piperacillin-fazghasetdm was
allowed for this purpose only if aztreonam was considered to be inappropriate.

Objectives

The primary objective was to compare the efficacy and safety of telavan¢ n with vancomycin in the
treatment of NP due to Gram-positive bacteria with an emphasis on irfections due to MRSA.

Outcomes/endpoints

All patients were to have an EOT visit no later than 3 ddys'afte - the last dose of study medication at
which outcome was assessed. Failure at EOT was carried fosward to the TOC evaluation.

The primary efficacy endpoint was the clinical resparize/at the Follow-up (TOC) Visit. This was to occur
7 to 14 days after the last dose of study medicatian or, as necessary, at 7 to 14 days after the last
dose of ALL antibacterial therapy administercd to treat the pneumonia. Outcomes were defined as
follows:

e Failure: Relapsed pneumonia with the'same Gram-positive organism or death for any reason on or
after Day 3 and before the TOC,evizluation or no TOC within 28 days of the last study medication
but death was attributable "o tl e HAP episode under study was imputed to be a failure

e Cure: Signs and symgtoipasof pneumonia resolved and baseline radiographic findings improved or
did not progress®hA sectiid post-treatment chest X-ray or CT scan was not required at TOC since
cure could be 253'gited only to patients who had an EOT assessment of cure or indeterminate and
had alreadys¢'enionstrated resolution or non-progression of radiographic findings.

e Indetermiinate: Inability to determine outcome

Other neasuies:

e /“Torpatients who required mechanical ventilation the techniques considered adequate for collecting
r<spiratory specimens were BAL, mini-BAL, PSB, BBS and ETA.

¢ For non-ventilated patients with HAP an adequate sputum specimen was to be >25
polymorphonuclear leukocytes and <10 squamous epithelial cells per field at 100 x magnification
(low-power, 10 x objective). Specimens that were derived by any of the methods listed above
were to also be acceptable.
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Sample size

Each study was to enrol 312 subjects per treatment group to provide 109 clinically evaluable subjects
per group (assuming at least 35% would be clinically evaluable). If the population clinical cure rates
for telavancin and vancomycin were both 60%, then a one-sided, 0.025 level test of the non-inferiority
of telavancin relative to vancomycin employing a non-inferiority A criterion of 20% would have 86%
power.

Randomisation

Subjects were randomised (1:1) to telavancin or vancomycin using an interactive voice respolise
system (IVRS) with stratification on geographic region, presence or absence of diabetes and
ventilatory status.

Blinding (masking)
The studies had a double-blind design.
Statistical methods

Four analysis populations were defined for efficacy-related summeafies:
e All-treated (AT)

e Modified All-treated (MAT): AT patients with a baseline \aat/iogen known to cause pneumonia
identified from baseline respiratory cultures from _snuturn, ETA, BBS, BAL, mini-BAL or PSB

e Clinically Evaluable (CE): AT patients whose @Gihenrziice to protocol expectations made it reasonable
to infer that his/her clinical outcome reflectea‘the effect of study medication

e Microbiologically Evaluable (ME): CE patiencs with a Gram-positive baseline respiratory pathogen

Baseline respiratory pathogens werg, te,co ne from sputum, ETA, BBS, BAL, mini-BAL or PSB. If
baseline respiratory cultures were hotavailable or did not identify a respiratory pathogen but an
organism known to cause pneu/noiia was identified from baseline blood cultures then this qualified a
subject for the MAT PopulatiCa. 1i"paseline respiratory tract and blood cultures identified different
respiratory pathogens, thin those from respiratory tract specimens were deemed baseline pathogens.

Testing was to be cenaucted at a one-sided 0.025 significance level. Testing was to be implemented by
the construction_ot @ tivo-sided 95% confidence interval (CI) on the treatment difference (telavancin
vs. vancomyciii). Iisthe lower 95% was > -0.20 the null hypothesis of clinical inferiority was to be
rejected. T¥e C5 and AT analysis populations were considered co-primary.

If the,S00ve analysis concluded that telavancin was clinically non-inferior to telavancin, then a
surarniarily analysis was to be conducted to assess whether telavancin was superior to vancomycin
bated on a lower 95% CI > 0. The primary analysis population in the superiority analysis was to be the
CEvPopulation with a supporting analysis in the AT Population.
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Results

Participant flow

Disposition was as follows. Note that 40% prematurely discontinued study medication.

Table 32: Study Completion, Studies 0015 and 0019, AT Population

Number of Patients

0015 0019 Total s
Telavancin  Vancomycin Telavancin Vancomyein Telavancin Vancom cemn
(N=371) (N=374) (N=37TT) (N=280) (N=T4%) TPRgN,
Completed follow-up visit
Al 386 (TToa) 309 (80%:) 289 (TT%) 289 (Te%a) 373 (7T SER73%5)
Number of days after last study drug:
& Davys or Less T (2%) G (2% T (2%) 7 (2% 14 (2% 13 (2%)
7-1d Davys 249 (67%%) 263 (T1%a) 248 (66%) 249 (66%) 497400 0) 314 (68%)
15 Davs or More 30 (8% 28 (T%) 34 (9%) 33 (9%) &4 (G20 61 (5%
FPatients who terminated early
Al 86 (23%) T3 (20%) 88 (23%) 91 (24%0) 194 (23%) 166 (22%0)
Reason for early termination:
Death T3 (20%%) 61 (16%:) 67 (18%) TLA10%8) 142 (19%) 132 (18%:)
Withdrew - X - -
consent 9 (2% & (2845 13 (3%5) N, (3%a) 22 (3% 17 (2%a)
Lost to follow-up ] 3= 1%) 3 (1%) B (2%) 3 (= 1%) 11 {1%%)
Transfer to
another hospital o 0 2 (S 0 2 (= 1%) o
Othes 2 (= 1%%) 35 (1%4) o L2 1{=1%) 3(=1%) 6 (= 19%)

Recruitment

Conduct of the study

There was a single protocol amendment (at 7 months after study initiation). The notable changes
were:

e Imipenem for Gramiynegative coverage was removed as a treatment option on the basis that
removing it 2:ou'd/reduce the risk of bias in the study results due to potential synergy with either
telavancin g vancomycin.

e It.was'per nissible to administer two active doses of telavancin in less than 24 hours provided
therg was a separation by at least 8 hours.

e [ 7 khe definitions of outcomes at EOT were re-defined to take into account need for further therapy.

Indeterminate was added as a possible outcome at TOC and relapse was changed to require
isolation of the same Gram-positive organism as at baseline.

e If patients with Gram-negative organisms still required specific coverage they were to remain on
study medication and in the study unless they did not require further therapy for Gram-positives.
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e Patients with persistent S. aureus infections were to remain on study medication for as long as the
local IRB/EC allowed (up to 3 weeks). This made it possible to still assess clinical response of the
pneumonia in the AT population.

e The primary analysis was specified to evaluate non-inferiority to vancomycin. In the pooled
analysis, the primary analysis was to evaluate superiority to vancomycin in the subset of patients
with MRSA pneumonia at baseline in the AT Population.

e Only agents potentially effective against Gram-positive HAP could not be administered for > 24 h
pre-randomisation.

e Treatment failure was defined as failure to respond to at least 3 days of therapy.

Baseline data

At least two-thirds of subjects had a baseline pathogen, just over 40% were included iinthe CE
population and around 30% in the ME population.

The majority of subjects (>50%) were 65 years or older and about 30% werc 75vears or older. There
were more males than females and groups were generally comparable in,Cerms of height, weight, body
mass index, ethnicity and smoking status. About one quarter was diakevc and > 40% of subjects were
overweight at baseline. Overall, two-thirds had respiratory co-morkilit;=Approximately 65% in 0015
and 56% in 0019 already had some degree of renal impairment={CiCl 3¢ 80 mL/min) while 10% and
8% in respective studies had acute renal failure and 3% and_ 14 were on haemodialysis.

The mean elapsed time from diagnosis to randomisation was=¥-2 days and the majority was
randomised within 1 to 3 days of diagnosis. Approxinvasely half were ventilated at baseline and about
30% per group met the definition for VAP (pneumania 2.ter being ventilated for > 48 hours). Of
subjects with complete CPIS, approximately one-third of VAP subjects in each treatment group of the
AT Population had scores >6. The proportioris,of VAP subjects in the CE Population with scores >6
(consistent with a diagnosis of VAP) were57% and 48% per study in the telavancin group and 32%
and 40% in the vancomycin group.

A slightly higher proportion of subjacts in the telavancin group had been intubated more than 7 days
before randomisation and the,roedian time from intubation to randomisation was longer by 1 day in the
telavancin group. Approximataly 70-80% of subjects had fever (temperature, >38°C) and
approximately 60-70% hcad a'white blood cell (WBC) count >10,000 cells/mm?. Approximately one-
quarter of subjects in wach tiesatment group had APACHE II scores > 20.

In the MATT populaiion about 70% had Gram-positive pathogens isolated from the respiratory tract at
baseline and QY%, from blood. The majority had S. aureus (66%; 16% and 19% per study were PVL+
organisms| of wiich two-thirds were MRSA (in ~ 40%; 13% and 25% had PVL+ organisms).

Treat/nent yroups were well-balanced with regards to the frequency of pathogens isolated by each
respiracsry specimen collection method. The majority of respiratory pathogens were collected by ETA.
Staphiylococcus aureus was the most common pathogen isolated by nearly all collection methods in
vwoth treatment groups, with MRSA more frequently isolated than MSSA.

Just over half in each study had received >24 h of prior antibacterial therapy. Justification for
enrolment of these subjects is shown in the table below.
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Table 33:

Number of Patients
0015 0019 Total
Telavancin | Vancomycin | Telavancin | Vancomycin | Telavancin | Vancomycin P-
(N=371) (N=374) (N=37T) (N=380) (N=T49) (N=T54) value=
Prior antibiotic therapy (> 24 hrs prior to enrollment)
All 181 [(49%) 209 (56%) 210 (36%) 218 (37%) 391 (32%) 427 (57%) 0.088
Pathogen
:El";"‘a”r ©ol 3400%) 41(11%) | 358(15%) | 61(16%) | 92(12%) | 102(14%) | 09357
I
antibiotic
Failed |
therapy for 88 (24%) 86 (23%) 127 (34%) 125 (33%) 215 (29%) 211 (28%. 123
NP |
Pnevmonia
if;f’:“ 92(25%) | 110(29%) | 97 (26%) 08 (26%) | 189 (23%) | 2U8 (15%) | 0944
antibiotics i

The durations of study therapy were comparable between treatmesaredps in each study. The
medians were 9-10 days and the majority received between 7 and"14/Ccays of therapy. Only 9 and 11
subjects per study who were randomised to vancomycin were switched to anti-staphylococcal
penicillins when MSSA was recovered.

In 0015 vancomycin serum trough levels were measuiad in 134 AT subjects and 50% had a first
trough = 10 pyg/mL. Minimum troughs = 10 ug/m'swatae documented in 60 (45%), with 16% having
minimum levels > 15 pg/mL. Average vancomycia, trough levels of > 10 pg/mL were achieved for
86/134 (64%) subjects with 39 (29%) subiects having levels > 15 ug/mL. In 0019 trough levels were
measured in 92 AT subjects and 60% had a fi'st trough > 10 pg/mL. Minimum troughs = 10 pg/mL
were documented in 51 (55%), withh 5% having minimum levels = 15 pg/mL. Average vancomycin
trough levels = 10 ug/mL were ackileviad tor 63/92 (68%) subjects and 27 (29%) had = 15 pg/mL.

The number of subjects who p=:eivi:d any concomitant systemic antimicrobial was comparable between
treatment groups and in masticases these were agents allowed in the protocol to cover other
pathogens (aztreonam in abo'ut 60%, metronidazole in 23% and piptazobactam in about 21%).

Among subjects with caly Gram-negative pathogens found there were 87/149 telavancin and 82/143
vancomycin subjects/rtrospectively judged to have received inadequate therapy for these organisms.
Among those with“mixed infections the rates were 90/144 and 71/126.

Numbers enalysed

Detailane! patient populations are shown below. Most of the patients excluded from the CE population
Ya a1 indeterminate outcome (26%) and/or had received additional potentially effective systemic
antibacterials (28%).
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Table 34:

Analysis Population, Studies 0015 and 0019

Number of Patients
0015 o019 Total
Telavanein  Vancomyein Telavanein Vanecomyein Telavanecin Vancomyvein
(N=372) (N=374) (N=377) (N=380) (N=1749) (N=754)
All-Treated (AT) 372{100%%) 374 (100%s) 27T (100%%) 380 (1007 749 (100%%) T34 (100%)
Modified All- - — - - e -
* (9%, M7 i JLL] *a) 283 (T4% 5 T5%2) 20 (T0%,
Treated (MAT) 257 (69%) A7(66%) 303 (80%) 82(74%)  S60(T5%) 520 (70%)
Fespiratory 240 (a7 245 oon AT oRe 17G (0GR S16 IR0 59 a
Pn'rhugeuf, 249 (97%) 243 (99%) 297 (98%) 279 (99%) 546 (2E%) 524 (99%)
Bload Pﬁthﬁg'&ﬂi 8(3%) 3 I:‘=1 1%%) 5 (%) 3(1%) 14 I:_:e-u:l 50 o)
Only
fg_?f“”-“' Evaluable ., (380, 172 (46%) 171 (45%%) 170 (45%) 312 (42%) 347 (45%)
Microbielogically S R 25 raeney 4 {2380 vt 137 31
Evaluable (ME) 108 (29 o) 113 (30%3) 133 (36%) 124 (33%) 248 5 ) 237 (31%)
Respizatory 105(97%)  113(100%) 134 (99%) 123 (99%) 339 (08%) 236 (100%)
Pathogens
gﬁ?-d Fathogens 3(3%) 0 1(= 1%) 1% 4(2%) 10 1%)
ME as %o of L2 86% 7% 3% 8% 69%

population

Outcomes and estimation

The TOC cure rates were comparable betwec treatments in both populations and the lower 95% CI in
each case was within -10% while the intelvalg spanned zero. Therefore non-inferiority was
demonstrated for telavancin with respaect':o vancomycin.

Table 35: Clinical Responsc¢ at Test-of-Cure — Studies 0015 and 0019, AT and CE
Populations
MNumber of Patients
| Qo015 0019 Total
[/ Tevavancin | Vancomycin | Telavancin I Vancomycin | Telavancin | Yancomycin
All-Treated
Cure 214 221 227 228 441 448
(37.3%) (39.1%) (60.2%) (60.0%0) (38.9%) (39.3%)
Fail 46 68 33 32 a0 120
g, (12.4%) (18.2%) (14.1%) (13.7%) (13.2%) (15.9%)
. . 56 ES| 39 . " a5 79
L Wpferminate (as51%) | aree | @oses | FPA0CRN gy 7 (10.5%)
Missine 36 44 38 62 114 106
$SHE {15.1%) (11.8%) {15.4%5) (16.3%) {15.2%) (14.1%)
Total 372 374 377 380 J49 734
- botal - {100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%)
Ty seL
ﬁ*‘]m”““ B%CD) | ) 696 (-8.6% . 5.5%) 0.2% ( -6.8% . 7.2%) 0.7% ( -3.6% . 43%)
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Clinically Evaluable
118 138 139 257 276
{ o
Cure ©37% | 02%) | 130 | PEEMEO | @ra0 | s0.7%)
Eailure 23 34 32 32 55 66
: (16.3%) (19.8%) (18.7%) (18.8%) (17.6%) (19.3%)
Total 141 172 171 170 312 342
T e (100.0%) | (100.0%) | (100.0%) | (100.0%) | (100.0%) | (100.0%)
iffat, (9595
ﬁ’]ffﬂm“ (% CD | 5 500 (5.1% . 12.0%) 0.1% ( -8.2% . 8.4%) 1.7% ( -4.3% . 7.7%)

In study 0015 only a higher percentage of AT telavancin subjects had a clinical response of
indeterminate at TOC. The most common reason for an indeterminate clinical response wis tiaat the
subject had an infection due to a Gram-negative pathogen only (4.6% telavancin ant &%
vancomycin). Other common reasons included prohibited antibacterial treatment (3:2%%and 3.2%),
discontinuation due to an AE (3% and 1%) and < 3 days of study medication (242%and 1.6%).

Also in trial 0015, only a clinical response at TOC was missing for more AT teiavaiicin subjects than
vancomycin subjects. Most of these were subjects who died before TOC ({:0/56 in the telavancin group
and 38/44 in the vancomycin group with missing outcomes).

In a sensitivity analyses in which AT subjects who died were countad /.5 failures at TOC, the cure rates
remained comparable in each study and 95% CI were within € %.The’imbalance in proportions with
missing outcomes in trial 0015 disappeared.

Table 36: Clinical Response at Test-of-Cure with xiny Within Window Death Categorised
as Failure - Studies 0015 and 0019, AT Population

Number of Patients
0013 : 0019 Total
Telavancin | Vancowpyeis'| Telavancin | Vancomyein | Telavancin | Vancomyein
All-Treated
e 13 LN 227 226 440 447
(573%) (59.1%) (60.2%) (59.5%) (58.7%) (59.3%)
Failuse 1 100 101 110 202 219
= (24209 (29.1%) (26.8%) (28.9%) (27.0%) (29.0%)
detern N\, 52 38 37 32 89 70
slerminate DN 0e4.0%) (10.2%) (9.8%) (8.4%) (11.9%) (9.3%)
— L/ 6 6 12 12 18 18
HLRSE (1.6%) (1.6%) (3.2%) (3.2%) (2.4%) (2.4%)
Tosl 372 374 377 380 749 754
Bk, 4 (100.0%3) (100.0%) (100.0%) (100.0%%) (100.0%0) (100.0%)
Y @\ A
I:’,ﬁ““m“ (B3%CD | 8% (-8.9%, 5.2%) 0.7% ( -6.2% . 7.7%) -0.5% (-5.5% . 4.4%)

In a second sensitivity analysis CE subjects were counted as failures at TOC if they originally had a
clinical response at TOC of indeterminate or missing or had who died. The applicant considered that
the analysis demonstrated non-inferiority of telavancin to vancomycin based on the prospective 20%
and the post hoc 14% non-inferiority margins applied. In fact, the lower 95% CI exceeded -10% but
were within -12%.
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Table 37:

Clinical Response at Test-of-Cure - Indeterminate, Missing Responses or

Deaths Categorised as Failures - Studies 0015 and 0019, CE Population

Number of Patients

0015

Total

Telavancin

Vancomyein

Telavancin | Vancomyein

Telavancin

Vancomyein

Clinically Evaluable

Cliare
Failure

- Total -

Dnfference
(93% CI[1]

118

(63_2%)
63 (34.8%)

181
(100.0%4%)

(32.7%)
205
(100.0%)

-2 1% -11.6% . 7.3%)

139
{64.4%)
(35.6%)

216

(100.0%)

138
{67.3%)
a7
{32.7%)
205
(100.0%)

-3.0% ( -12.0% . 6.1%)

276
(67.3%)
154
(32.7%)
410
(100.0%)

-2.6% (-

257

(64.7%)

140

Lk

5

I1_}5.
5

k]

97

(10070%)

. $9%)

%)

A third sensitivity analysis applied the ATS/IDSA-recommended diagnosti¢ critevia for HAP to AT
subjects (new or progressive radiographic infiltrate plus =2 of fever >,38°8, leucocytosis or leucopenia
and purulent secretions). These criteria were met for 634/749 (85%) :l2vancin group and 655/754
subjects (87%) vancomycin subjects. The proportions of subjectsiwhiymet the ATS/IDSA criteria and
who were deemed CE were comparable to those in the AT populatien:

The analysis gave comparable findings to those of the priman~analysis for the AT and CE populations

and all 95% CI were within -10%.
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Table 38: Clinical Response at ToC - Studies 0015 and 0019, ATS/IDSA Pneumonia

Definition, AT and CE Populations

Number of Patients

0015 0019 Total
Telavancin | Vancomycin | Telavancin | Vancomycin | Telavancin | Vancomycin
All-Treated
182 184 194 202 376 i%6
Cure - . - . co - . . iz .
(33.9%) (38.2%) (39.7%) (39 4% (59 3%) [38.9%)
Fail 36 61 48 47 84 108 l
atluze
(11.7%) (19.3%%) (14.5%) (13.9%) (13.2%) (16.5%7 l
. 48 £ 33 33 81 o
Indeterminate (15.5%) (10.1%) (10.29) (9.7%) (12.8%) (NG
Nissi 43 39 30 37 o3 I 96
g (13.9%) (12.3%) (15.4%) (16.8%) (14.7%) N\ N2(14.7%)
3ng 316 325 338 6% ‘ 653
- Tatal - P ) p 8 . )
(100.0%) (100.0%) (100.0%) (100.0%) (1004243 {100.0%)
Difference 0.7% ( -7.1% , B.4%) 0.1% ( -7.4% , 7.6%) 0.4% (-5.0% , 5.8%)
[93% CT) [1] |
— e
Clinically Evaluable
Cure o9 117 119 143 218 238
I
(83.3%) {79.1%) (81.0%) W) (82.9%) (80.1%)
Eailure 17 k| 28 28 43 59
(14.7%) {20.9%) (19.0% (18.3%) (17.1%0) (19.9%)
Total 116 148 14° 149 263 297
- Total - )
(100.0%) (100.0%) (IN0.0%) (100.0%) (100.0%) (100.0%)
Difference 6.3% ( -2.9% . 15.53%) 0.3% (-9.2% . 8.7%) 2.8% (-3.6% . 9.2%)
(95% CT) [1]

An exploration of the reasons fgr tieatment failure in study 0015 showed that the AT population
included 8 telavancin and 1Cvvaiwedmycin subjects who failed at EOT and who died from day 3 onwards
due to NP plus another 54 elayancin subjects who died after EOT due to NP. Of the 162 randomised
subjects who died in this stidy there were 142 who died within the pre-defined data collection window
(up to the TOC visjZ ¢z within 28 days after EOT) and 80/142 were in the telavancin group. There were
93/142 (48 telawantin) who died while receiving study medication and 49 (32 telavancin) who died
after EOT. Tharefore the difference in overall percentages of AT subjects who died from the first day of
study med cation through the Follow-up period (21.5% telavancin vs. 16.6% vancomycin) was
primariy due to the difference between treatment groups in the numbers of deaths that occurred after
EOT.

thewreasons for treatment failure in study 0019 showed that 14 telavancin and 5 vancomycin subjects
11 the AT population failed at EOT and died from day 3 onwards due to NP. There was one additional
vancomycin subject who died after EOT due to NP. However, this study did not show a higher rate of
death in the telavancin group. Mortality rates in both studies are explored further below.

The cure rates by Gram-positive pathogen (whether or not in mixed culture) were generally
comparable between treatments although one study showed slightly higher and one showed slightly
lower cure rates for telavancin against MRSA.
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Table 39: Clinical Cure Rates by Pathogen at ToC for the Most Common Pathogens -
Studies 0015 and 0019, ME Population

Cure Rate n/N (%) [1]
0015 o019 Total

Telavancin | Vancomyein | Telavancin |"-’nncmﬂ}':‘in Telavancin | Vancomyein

Cram-positive pathogens at baseline

Staphylococcus 8098 817109 @1 1121 B0/ 105 1717219 161/214
aurens (81.6%) (74.3%) (73.2%) (76.2%) (78.1%) (75.2%)
- 37070 63/ 84 47/ 8b 32/ 70 104 7139 1137154
MRSA (81.4%) (75.0%) (68.1%) {74.3%) (74.8%) (74.7%) i
26132 18/ 25 44 /52 2937 70/ 84 47/ &N
M
Ms3A (81.3%) (72.0%) (84.6%) (78.4%) (83.3%) (7€.8°%
Streptococeus o/10 3/4 0/10 13/17 18720 N NJTL
preumanine (90.0%) (75.0%) (90.0%a) (88.2%) (90.0%) N 85.7%)

Gram-negative pathogens at baseline

FPraudemeonas 7110 6/8 13/24 15/14 200 A 19/ 22
AGrNgINGsa (70.0%) (73.0%) (34.2%) (92.9%) (38.80 (86.4%)
Kilebsiella 273 /8 578 7/12 R 14720
pHaumonias (66.7%) (87.53%) (62 3%) (58.3%) i (63.6%) (70.0%)
Acinetebacrer if5 i/4 2/11 T/@ 11/16 10/ 12
calceaceticus (60.0%) (73.0%) (72.7%%8) Vo, (68.8%) (83.3%)
Haemophilus 171 3f3 4/3 N 1 36 4/4
influenzae (100.0%a) (100.0%) (80.0%) 1 (200.0%) (83.3%) (100.0%)

[1] Cure rate is calculated as the owmber of patients with the given pathogen and a clinical response of "cure’
divided by the number of patients with the siven pathogen.

In both studies cure rates in ME subjects with a single Gram-positive pathogen and no Gram-negative
pathogens were numerically higher for telavaacin for both MSSA and MRSA. In the MAT population
cure rates were comparable between trealmefts in 0015 and higher with telavancin in 0019. In 0015
and 0019 the numbers with multiple pathegens in the ME population were too small to make reliable
comparisons but cure rates were Igwes with telavancin. The MAT population showed comparable
findings.

The reasons for lower cure.ravas with telavancin in subjects with mixed infections were explored. It
was found that telavancirisul jects with mixed infections had higher rates of SIRS and multi-lobe
involvement (85% anu,65% Ws. 75% and 44% of vancomycin subjects, respectively) and were more
likely to have recelvea> 24 h of antibacterial therapy prior to enrolment (62% vs. 51%). The
telavancin subifzcty hiad higher rates of infection with MRSA (67.6% vs. 52.4%) and non-fermenting
Gram-negative,pathogens (79.4% vs. 55.6%) for which they were slightly less likely to have received
“adequate\cover (28% vs. 33%) as assessed retrospectively by the applicant’s medical monitors.

The “ay-subject” microbiological response rates in the ME population were generally comparable

b¢ wezn treatments overall. The studies were not powered for a formal comparison between
treatments but the 95% CI fell within -12%. The pattern according to types and numbers of baseline
pathogens reflected that described above for the clinical responses. The by-pathogen response rates
closely followed the by-pathogen cure rates described above. There were no organisms with a > 2-fold
increase in telavancin or vancomycin MIC. In the combined NP studies there was no evidence of a
relationship between telavancin MIC and clinical or microbiological outcomes.
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Table 39: By-patient Microbiological Response at ToC - Studies 0015 and 0019, ME

Population
Number of Patients
0015 0019 Total
Telavanecin | Vancomyein | Telavanein | Vancomyein | Telavanein | Vanecomyein
Ev-patient Microbielogical Eesponse
86 33 103 96 189 151
Eradicated (79.6%) (75.2%) | (76.3%) (77.4%) (77.8%) (76.4%)
Persisted 22 28 32 28 54 36
Fadss {20.4%) (24 8%) {23.7%) (22.6%) (22.2% (23.6%) 4
Total 108 113 135 124 243 237 |
- dotal- (100.0%) (100.0%) (100,0%) (100.0%) (100.0%) (100.08)
{D;;fz’?g"m 4.4% (-6.6% _15.4%) 118 (-11.4% | 028 1.4% r"ﬁ'lnﬂf 0%
Eradication Rate by Number of Pathogens
Siagle Gram(+) 67/ 82 66/ 88 69 /82 59/77 136/ 164N Wi25 / 165
pathogen caly (81.7%) (75.0%) (84.1%) (T6.6%) (828 )" (75.8%)
E;;f‘:"‘c’;';&[]] 6.7% (-3.6% . 19.0%) 7.5% (-4.8% . 19.8%) T8/ 17% . 15.9%)
Ilultiple Gram(+) 36 0/2 3/3 717 LN3 11 79
pathogens only (83.3%) (0.0%3) (60.0%3) (100.0%) 1) 12.7%) (77.8%)
. e s iy 14/ 20 19 /23 31748 30 /60 45/ 68 49/ 63
Mized Gram(=) /(=) | (70 g0y (82.6%) (64.6%) 70 (66.2%) (77.8%)
{Dgff";g’;‘;em 12.6% (-36.8% . 13.29%)5 | -10.4% (295 N6%) | -11.1% (-25.8% . 4.8%)§

The applicant analysed outcomes for those infectzd anly with S. aureus according to MICs as shown
below. There was a trend for both treatmenyz to have lower success rates against MRSA when the
vancomycin MIC was = 1 ug/ml. However/ the able indicates a marked imbalance between groups in
numbers with MRSA as the sole pathogen, (€. 70 in the telavancin group and 31 in the vancomycin
group). It should be noted that the uinvhers shown in the table below are limited to those for which
MIC data were available (255/298 WE_nith only S. aureus at baseline). However, the fact that the table
shows only the subset for whicii, MICs were available does not explain the imbalance.

Table 40: Clinical fure¢ at TOC According to In-vitro Susceptibility of Baseline S. aureus
Isolates to Vancomycin Studies 0015 and 0019, ME Population

Cure Rates (%0 [n/N]) Stratified by Vancomycin MIC

Treatment Gilouwn 2]

h, =0.5 pg/mi [2] =1 pgiml [3]

Telavangii

S dwridns §9.2% (33/37) 87.1% (T4/83) [4]

MESA §8.0% (22/25) 88.9% (24/27)
(ARSE 91.7% (11/12) 86.2% (30/38)

Vincomyein

S aureus T8.6% (22/28) T4 3% (78/103) [4]

MS5A T1.4% (10/14) 75.0% (66/88)

MESA §3.7% (12/14) T0.6% (12/17)

A total of 408 MRSA were screened for vancomycin MIC > 1 ug/mL, growth on VAN-3 or macro E-test
method positive. PAP analyses confirmed that 38 subjects (22 telavancin, 16 vancomycin) were
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infected with hGISA. Of these 38, there were 18 subjects who had only hGISA isolated at baseline,
including 8 telavancin (5 cured, one died) and 10 vancomycin (4 cured, 5 died).

For all 38 subjects with hGISA the clinical outcomes favoured vancomycin, including 8/22 (36%) who
died in the telavancin group vs. 5/16 (31%) in the vancomycin group. The applicant pointed out that
more telavancin subjects had mixed infections (14 vs. 6) and that telavancin subjects with mixed
infections were older (72 vs. 60 years) and had higher mean APACHE II scores (19.8 vs. 15.5). In
addition, 8/14 telavancin vs. 2/6 vancomycin subjects had multilobe involvement and 13/14 vs. 3/6
had non-fermenting Gram-negative pathogens.

There was no compelling evidence in either the AT or CE populations that cure or mortality rates
differed between those who received the recommended weight-adjusted initial vancomycin dgseyand
those who received above or below this dose. Average vancomycin trough levels achieved sencad to be
higher in NP vs. those observed in cSSTI subjects so that 66% of AT and 65% of CE_suhiests/nad > 10
mg/| and only 6% had < 5 mg/l while 29% had = 15 mg/I. There is no evidence in‘the\NP studies that
clinical cure or mortality rate differed depending on the average trough level achievea»The same
pattern and conclusion were obtained when only those with a Gram-positive pathtasn at baseline were
analysed.

In 0015 the incidence of any potential super-infection was higher in thesteiavancin group (27%) than
in the vancomycin group (23%). Approximately 80% of the newly isnlures organisms were judged
likely to represent super-infection as opposed to colonisation. Masi we w2 attributable to Gram-negative
pathogens with a higher incidence in the telavancin group (20945 vs» 12%) and most were multidrug-
resistant pathogens (P. aeruginosa, Acinetobacter spp. ar $. mahophilia).

Similarly, the incidence of any potential super-infection was*higher in the telavancin group (37%) than
in the vancomycin group (21%) in 0019. Approxima'ely/90% of the newly isolated organisms were
judged likely to represent super-infection as oppuisecyto colonisation. Most were attributable to new
Gram-negative pathogens with a higher incii=nce in the telavancin group (30% vs. 18%).

Further exploration of the rates of super:iiifeciion across studies showed that in the ME population the
rate of super-infection was higher fartalayancin (33% vs. 22%) as was the rate for super-infection
associated with Gram-negative pataogans (26% vs. 15%). There was much less difference between
treatments in super-infection ritesiin the MAT population (32% vs. 29% overall and 26% vs. 23% for
Gram-negative pathogens. Guerdii, 101/180 (56%) MAT subjects with any potential super-infection in
the telavancin group wert¢ exluded from the ME population compared to exclusion of 99/151 (65.6%)
such subjects in the viancomiyzcin group. Similarly, among those with a potential super-infection
associated with a @irzn-negative pathogen in the MAT population there were 85/147 (57.8%)
telavancin and, 54120 (70%) vancomycin subjects excluded from the ME population. Hence, more
vancomycin_tinaratelavancin subjects with potential super-infections were not clinically evaluable.

Anci':ary analyses

Al -£afise mortality

The initial analysis of mortality was later superseded by an updated analysis based on a
more complete dataset. The data, analyses and main findings are presented in the section of
safety below.

In the individual study reports mortality in the AT populations was examined as ‘within-treatment’ and
‘during-or-after treatment’ (next table). Only those deaths that occurred before the follow-up visit or
within 28 days after last study medication if no follow-up visit occurred were considered. Percentages
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of subjects who died between the first study treatment day through the follow-up period as well as
while receiving study medication were generally comparable between treatment groups. There was a
higher rate of post-treatment deaths in the telavancin group in study 0015 only, resulting in a higher
total for deaths during or after study medication. This was not seen in 0019.

As a sensitivity analysis, all-cause mortality was summarised for the AT population of subjects who
met the ATS/IDSA diagnostic criteria for pneumonia (second table). In each study and overall,
mortality was comparable between treatment groups during the study treatment period and during the
entire study.

Table 41: All-cause Mortality — Studies 0015 and 0019, AT Population

0015 0019 Total
Telavancin_ Vancomycin  Telavancin _ Vancomycin  Telavancin Y anc»nyein
(IN=37I) (N=374) (N=377) (N=330) (N=T49N, 125 =T54)

Deaths while receiving study medication
Within-
treatiment 48 (12.9%) 45 (12.0%) 43 (11.4%) 36 (9.5%) SYOR, ¥6) 81 (10.7%;)
mertality

Difference 09(-39,5.6) 1.9(-24.,63) 14(-18,46)

(93% CT) [1]

Deaths during or after study medication

During or after

treatment 80 (21.5%)  62(16.6%) 60 (18.3%) _ 1a(20.8%) “;4__;_\ 141 (18.7%)
mertality I
Difference 19(-07,106) 25(W1.32) 12(28.52)

(95% CI) [1]

Table 42: All-cause Mortality - Stv2ies 0015 and 0019, AT Population, ATS/IDSA
Pneumonia Definition

0015 0019 Total
Telavancin = Telavancin Telavancin

10 mg'kg ¢ Wancomycin 10 mgkg  Vancomycin 10 mg'kg Vancomycin

(V=302 N\, (=316) (N=315) (N=339) (N=634) (IN=655)
Deaths while receiving study piedication

] 41 37 id 75 73

JI %) (13.0%) (11.4%) (10.0%) (11.8%) (11.5%)

Difference A0.7(-59 4.5 1.4(-34.61) 0.4(-31,39

(95% CD [LLN\

Deaths"duing or after study medication

61 57 61 72 122 129
(19.7%) (18.0%) (18.8%) (21.2%) (19.2%) (19.7%)
Tifrefence 1.7(44_.78) -23(-86.36) 448,35

\ 0% CT) [1]

Mortality rates by renal function at baseline gave mostly low denominators and variable findings
between studies in each category. The only consistent observation was a difference between
treatments in mortality rates in the subgroup of CLcr < 30ml/min in the post-treatment period (24
telavancin and 8 vancomycin; 42.5% vs. 26.8%). The final logistic regression model (see below)
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showed that ClLcr had a significant interaction with treatment as a predictor of mortality for telavancin
in subjects with CLcr < 30ml/min.

Review of the 24 telavancin subjects with CLcr < 30 ml/min who died after the last dose of study
medication did not reveal any consistent pattern for cause of death and all deaths were assessed by
the investigators as not related to study medication. Of the 24 telavancin subjects:

e 11 were aged at least 80 years, 6 had baseline multi-organ failure and 7 others presented with
sepsis/septic shock mostly associated with Gram-negative organisms

e Most had multiple co-morbidities and developed complications related to pre-existing conditions
e Six were assessed as either cured or improved at the time of discontinuation of telavancin
e 17 died between 4-23 days post-therapy while 6 died 2 days and 1 died 3 days post-ther¢py.

Table 43: All-cause Mortality by Baseline Creatinine Clearance - Studi¢s v912 and 0019,
AT Population

Study 0015 Study 0019 br0)ed Data

TLV VAN TLV VAN JLV VAN
Within Treatment Mortality D,
N (%AT) 48 (129 43120 430114 36 (9.5) AN Qo (12.1) g1 (10.7)
W (%aCLer = 300 9(6.5) 10(6.5) 10(5.6) 10 (30 19 (6.0) 20(6.2)
N (%CLer 50-=80) | 16(18.8) 2(9.4) 11{12.0) 11N & 27 (15.0) 19 (11.0)
N(%CLer30--50) | 10(12.5) 13 (16.3) 11 (18.0) TN 21 (14.9) 20 (13.6)
N (%CLer = 30) 13(19.1) 14(22.2) 14 [\ 563 41 22 (19.6)
During or After Treatzient Mortality
N (%0AT) 0215 62 (16.6) a9 (A8 5 T9(20.8) 149(19.9) 141 (187
N (%Cler = 80) 14 (1.1 18(12.3) 1 EQ; 8159 30 (9.3 46 (14.3)
N {(%CLer 50 - < 80) 1102440 110129 18 (1%.6) 25(28.4) 3921.9) 36 (20.8)
M (%CLer 30 - < 30) 19(23.8) 170(21.3) _I_ I21.3) 12({17.9) 32(22.7) 209N
N (36CLer = 30) JGE3E D) IEEFL i J2{489) 14(22.6) 48 (42.5) 30 (26.8)

There were also some imbalaices.in all-cause mortality between the two treatment arms for the
different age groups with £heylargest difference observed in study 0019, but not 0015, for within
treatment mortality §mongwsubjects aged over 75 years (22.2% vs. 9.2%). In 0015, but not 0019,
during and after treGimuant mortality rates were higher in the telavancin group in each age sub-group.
In the final mulfixariate regression analysis model there were no negative treatment-by-covariate
interactions incindirig age.
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Table 44: All-cause Mortality by Age, Studies 0015 and 0019, AT Population

Study 0015 Study 0019 Pooled Studies
ILV | VANC TLV | VANC TLV | VANC
Within Treatment Mortality
M (3AT) 48(12.9) 45(12.0) 43(11.4) 36(9.5) 01 (12.1) 21(10.7)
N (ehge - 65 ) 17 (10.0) 13 (2.0) 3.7 12(6.5) 31(8.8) 25 (7.2)
N (edge 265 v) 31(15.3) 32(15.1) 20149 4120 60 (15.1) 56(13.7)
N {%Age2T75v) 25(17.8) A6 (210 2N 10089 45 (19.6) G585S
During or After Treamment Mortality - |
N (%AT) 80 (21.3) 62 (16.6) 60 (18.3) 79 (20.8) 145 (19.9) | 14101857
N (%ehze = 65 v) 25 (14.7) 17(10.5) 19(10.4) 24(13.0) 14(12.3) A4
N (%Age 263 %) 35(27.2 451D 50 (25.6) 33 (28.1) 105 264y | A0DNGR4)
N (%Agze 2 T3 %) 12 (32.1) 34(27.4) 32623 32294 T4 GL AN ve283)

Bacteraemia

The frequency of bacteraemia at baseline (~9%) was comparable between trizalinent groups (72 vs.
68). In the AT population the clinical cure rates were lower in those with@®acteraemia but not lower for
telavancin vs. vancomycin. The same observations applied in the CE pgpulation except that all six
telavancin subjects with bacteraemia in 0019 were clinical cures. Iptth,.subset with bacteraemia
mortality rates were noticeably higher, especially in the AT populadion,but with little difference
between the two treatments.

Early /late onset NP

In Study 0015 there was a comparable distribution tetween early onset and late onset NP, although
there was a slight imbalance between the treatmeng groups of about 5%. In Study 0019 there was a
good balance between the treatment groups but tivere were far more with late onset vs. early onset NP
(almost 2:1). The clinical cure rates were generally comparable within and between treatments for
sub-groups with early onset and late ongeuNF. The rate of clinical cure in late onset NP in the AT
population of Study 0015 showed a‘slight /lrend in favour of vancomycin but in the CE population there
was a small trend in favour of telavanc¢in. In Study 0019 the cure rates were very comparable between
the treatment groups.

Table 45: Numbers‘ana ' Percentages of Patients with Early/Late Onset HAP in the
Nosacomiv¥Pneumonia Studies

Study 0015 Study 0019
TLV VAN? TLV VAN?
\ wN (%) n/N (%) N (%) wN (%)
Early AAY 1902/372  (51.6%) | 172/374  (46.0%) | 137/377 (36.3%) | 141/380 (37.1%)
T.at ATAT 180/372 (48.4%) | 199374 (33.2%) | 240377 (63.7%) | 238380 (62.6%)
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Table 46: Cure Rates in Early Onset and Late Onset HAP (AT and CE Populations)

Studv 0015 Study 0019 Pooled Studies
ILV VAN TLV VAN TLV VAN
/N (%) 'V (%9) n/lV (%0) n'N (%) n'N (%) /N (%)
AT Population

Early Onset HAP 110/192 96/172 817137 g4/141 191/329 180/313

(37.3%) (35.8%) {59.1%) {39.6%) (58.1%) {57.5%)

Late Onset HAP 103/180 122/199 146/240 141/238 249/420 263/437

(37.2%) (61.3%) (60_8%) {59 2%) (39.3%) (60.2%)
CE Population 1
Early Onset HAP 63/76 a81/76 49/58 32/63 112134 113/132 _I
(82.9%) (80.3%) (84.5%) (82.3%) (83.6%) (Ble280 N, |

Late Onzet HAP 33fa3 T4 o113 23108 143/178 160200

(84.6%) (79.8%) (79.6%) (80.29) (81.5%) . N (2.0

VAP

VAP subjects (i.e. interval between intubation and NP diagnosis > 2 davs,\comprised 427 AT subjects
(216 telavancin, 211 vancomycin subjects) with outcomes as follows:

Table 47: Clinical Response at ToC in Patients with VA9 ;. %tudies 0015 and 0019, AT,
CE, MAT, and ME populations

Number ot Datients
001= 7~ 0019 Taotal

Telavancin  Vancomycin  Telavincins  Vancomycin  Telavancin = Vancomycin

All-Treated
Cure 52 54 54 58 106 112
' 50.5%) (54.0%) (47.8%) (52.3%) (49.1%) (53.1%)
(
Fuilur 8 21 21 20 20 41
Adare (7.8%) (21.0%) (18 6% (18.0%) {13.4%) {19.4%4)
Indeterminate 25 .I:' ) 1% 15 _38 ) 25
(24.3%) (100%) (11.5%) (11.7%) (17.6%) (11.8%)
Missi 18 13 25 20 43 33
issing (17.5%8 (13.0%) (22.1%) (18.0%%) {19.9%) (15.6%)
Total y 100 113 111 216 211
ToET (10a.00 0 (100.0%) (100.0%) (100.0%) (100.0%) (100.0%)
][:’1"]&“*““ (B3%CD N3 .59:%-17.2% . 10.2%) 4.5% (-17.5% _ 8.6%) _4.0% (-13.5% . 5.5%)
Clinically E!.'alu*'hl: )
- 26 21 30 22 56 43
e (89.7%) (63.6%) (73.284) (68.8%) (80.0%) (66.294)
Paile 3 12 11 10 14 22
{10.3%) (36.4%) (26.8%) (31.3%) (20.0%) (33.8%)
N 20 33 41 32 70 63

(100,0%) (100.0%) (100.0%a) (100,0%) (100.0%) (100.0%)
Nufffvence (93% CI)

W] 26.0% (4.4% . 44.1%0)5 4.4% (-16.6% . 25.4%) 14.4% (-1.0% . 28.3%0)5

In the VAP CE population 91% telavancin and 83% vancomycin-treated subjects were also included in
the ME population. In the AT populations cure rates in VAP subjects were higher with vancomycin in
0015 (with twice the rate of indeterminate outcomes in the telavancin group) but higher with
telavancin in 0019. Both studies showed higher cure rates with telavancin in the (much smaller) CE
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populations. For MAT subjects with VAP cure rates were comparable between treatments in each study
and overall (48% vs. 50%). In the 118 ME subjects with VAP the cure rates followed the same pattern
as in CE subjects with VAP (overall 78% vs. 61%) as did cure rates in the 109 ME VAP subjects with S.
aureus at baseline (76.3% vs. 60%), whether MRSA or MSSA.

Elderly

Regarding the elderly sub-population within study 0015 there was no disadvantage for telavancin in
subjects aged over 65 or over 75 years whereas in study 0019 the cure rate was lower with telavancin
in the over 75s. The pooled data suggested no important difference between treatments in the < 65/ >
65 or > 75 years age groups.

Table 48: Cure Rates at ToC by Age - Studies 0015 and 0019, CE Population

Study 0015 Study 0019 Pooled Stusies

TLV VANC TLV VANC TLY, | VANC

T 57768 59767 75/ 89 7183 L3N IS,°[ 1307150
WN (Age =63 ) (83.8) 88.1) (84.3) (85.5) 34N} (86.7)
N Puhee > 65 v 6173 79 /103 64/ 82 67/87 MWL [ 146192
Wi Lhenge =01 %) (83.6) (75.3) {72.0) (77.0) " J80.6) (76.0%
A, 37747 44761 29742 358 66 89 797106
N Cege2 1) as.7) ) (69.0) GRSN, | (742) (74.5)

A univariate analysis of the baseline demographic characteristius aiid medical conditions for the
different age categories showed that:

e Diabetes was more prevalent in telavancin than im=¢ancomycin subjects aged = 75 years. MRSA
was isolated more frequently in telavancin suhieuts Jiged =75 years, mainly driven by imbalances
in study 0019, while Gram-negative non-ferrienters were more frequent in the telavancin arm of
both studies. In 0019 there was also a hizher incidence of mixed Gram-positive/negative infections
and isolation of 3 or more pathogens.

e More vancomycin subjects ageas> "85 years had severe renal impairment and acute renal failure at
baseline and received vasopre<sor or inotropic agents.

e APACHE II scores were cimparable for elderly subjects in the two treatment groups and rates of
co-morbidities, multi-'opw mfiltrations and pleural effusion showed minor differences between
treatment group$

Vasopressors

With regard to use of vasopressors, these were administered to 12% vancomycin but 7% of telavancin
subjects. Amony AT subjects the cure rates in those receiving vasopressors were lower than observed
for thextowaipopulation and for those not on vasopressors. The multivariate analysis showed that use
of vatoprissors predicted a higher risk of not being cured. In the individual studies the cure rates in
th=Awo treatment arms were comparable for total subjects and those not on vasopressors but among
tive small numbers on vasopressors there was a difference between treatments that favoured
celavancin in Study 0015 (48.3% vs. 38.6%) and vancomycin in Study 0019 (30.4% vs. 43.2%).

In the AT population the mortality rates in those who were receiving vasopressors were higher than
the rates for the total population and for those not on vasopressors and higher for telavancin than for
vancomycin among those on vasopressors in both studies. Study 0015 also showed slightly higher
mortality rates in the telavancin group regardless of vasopressor use but this was not observed in
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study 0019 where mortality rates were slightly higher in the vancomycin group among those not on
vasopressors.

Renal insufficiency

Just over half of NP subjects (55%) had some degree of renal insufficiency at baseline (45% had
normal function while 24% had mild, 19% moderate and 11% severe impairment). In the CE
population there were fewer subjects in the telavancin groups in each study with any degree of renal
insufficiency. Cure rates did not show a consistent trend to increase or decrease according to renal
function categories. In most comparisons the cure rates were slightly higher for telavancin than for
vancomycin, the only exception being in study 0019 in the subgroup of CLcr 30 - < 50 ml/min (66%
vs. 91%).

Table 49: Clinical Cure Rates by Baseline Creatinine Clearance, Studies 0015 an\l v019,
CE Population
Study 0015 Study 0019 Pwl; Studies
TLV VAN TLV VAN _Z"L v VAN
X Ty | e | | Nk e | e
wvcawn | G5 | G | wy | o0 | wn | ay
X (4CLer <30 @5 | qonNA» | @ | @y | e

Potentially relevant observations included:

e Elderly (= 65 years) subjects weig siightly more frequent in the vancomycin arm across all sub-
groups with renal impairmestsaina‘there was a higher proportion with acute renal failure already in
the ICU at baseline. APAGHEIY scores increased with decreasing baseline renal function but the
only imbalance was faf 1iigner scores in vancomycin subjects with CLcr < 30 ml/min in study 0019.

e Diabetes mellitus wates Increased with decreasing baseline CLcr and telavancin subjects with CLcr
30 - < 50 ml/rir. had higher incidence of diabetes compared to vancomycin subjects. Proportions
with chroni renat failure were higher in the telavancin group among those with CLcr 30 - < 50
ml/min2rd s the vancomycin group among those with CLcr < 30 ml/min

The Eusopeait population included a lower proportion of VAP subjects (15%) compared with almost
30% "n the overall population and a lower proportion with multi-lobe involvement (45% vs. 60%).
Ofref 20% of European MAT subjects had Gram-positive pathogens isolated at baseline compared with
/2% in each treatment group in the overall population. However, in the European population, MRSA
«ccounted for just less than half of all S. aureus compared to over 60% in the overall study population.

Among European AT subjects cure rates were generally higher than those reported in the total
populations with a pooled cure rate in the AT population > 70% and about 85% in the CE population.
Telavancin had a higher cure rate than vancomycin in 0015 with difference in the opposite direction in
0019 with a higher number of subjects at European sites. There were lower rates of Indeterminate and
Missing responses among European subjects than in the study population as a whole.
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Cure rates were particularly higher in European subjects compared to North America and the Middle
East. This was in part accounted for by a larger rate of shock at baseline and baseline emergency
surgery in the latter regions. The trends in the microbiological eradication rates followed those seen for
clinical cure rates (pooled rates for both treatments around 70% in the MAT population and around
80% in the ME population).

Table 50: Clinical Response at ToC - Studies 0015 and 0019, European Population

Study 0015 Study 0019 Pooled NP Studies

Telavancin  Vancomycin Telavancin = Vancomycin = Telavancin = Vancomycir
All-Treated ~
Cure 48 (v8.Th) 47 (63.3%) 75 (70.1%) Bl (74.3%%) 123 (73.2%) 128 JON¢4)
Fatlure 3 (8.2%) 16 (22.2%) 16 (15.0%) 7 (6.4%) 21 (12.5%) 13 (H17%)
Incleterminate 3(4.9%) 4 (3.6%) 5 (4.7%) T (6.4%) 8 (4.8%) B (6.1%)
Missing 3 (8.2%) 5 (6.9%) 11 (10.3%) 14 (12.8%) 16 (9.58) 19 {10,3%)
- Total - &1 (100%) T2 (100%) 107 {100%) 109 (100%)  169-pl0Me4 181 (100%)

Clinically Evaluable

Cure 30 (90.9%) 37 (77.1%) 55 (30.9%) 65 (92.9%)y N8I (84.2%) 102 (86.4%)
Failure 3(9.1%) 11 (229%) 13 (19.1%) 5 (LM’ 16 (158%) 16 (13.6%)
~Total - 33(100%)  48(100%) 6% (100%)  TUTa00) 101 (100%) 118 (100%)

BMI > 40

In the NP study 0015 those with a BMI > 40 in ti'e teiavancin group had a slightly lower cure rate vs.
other BMI groups in the AT population but tkis was not seen in the CE population or in study 0019. In
the vancomycin group the cure rate decreased with a BMI = 40 in study 0015 but not in study 0019.
The cure rate for telavancin for those awitiy,a BMI = 35 were comparable to or better than for those
with a BMI <35 in the AT and CE pgpuladons whereas for vancomycin the rates were comparable or
lower for the obese subjects. Mataiisy rates in the NP studies were generally lower in the obese
subjects in the AT and CE pofiuiations with no trend towards increasing mortality with increasing BMI.
In the AT population therg” ware more deaths among those with a BMI > 35 for telavancin vs.
vancomycin arm buttthis wag not seen in the CE population where fewer deaths occurred.

The outcome variablec ised for the initial multivariate analysis was clinical cure at TOC based on
investigators’ abirioiis. Responses of indeterminate and missing in the AT population were classed as
not cured arathuse in the CE population with these outcomes were excluded. All-cause mortality was
studied as"an Jiidditional outcome variable, defined as death on or before the TOC visit or before day 28
post-tiiesapy. Prognostic factors that persistently had a significant impact on cure rates are shown
be!Gyr.

o lhe prognostic factors with the greatest impact on outcomes were APACHE II scores >20 (with
more than twice the chance of clinical failure compared to APACHE II scores between 0 and 14),
bacteraemia and multi-lobe pneumonia (these characteristics were associated with just under twice
the chance of being a clinical failure).

e Whilst "WAP” as a prognostic factor did reach significance in Step 1 it was lost to the model at Step
2. However this may have been because “baseline mechanical ventilation” was in the model
throughout and confounded the VAP prognostic factor. This factor did not interact with treatment.
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e Geographic region interacted only with study (to be expected as different countries were included
in different studies). The impact of Europe did not affect the treatment difference.

e Acute renal failure was lost from the model at Step 2 and creatinine clearance at Step 4, both
having less impact on outcome than the final factors. There was no interaction of either with
treatment.

There was no significant difference between treatments in the final model. The only interaction with
treatment in the model was “inadequate Gram-negative treatment and mixed infection at baseline” at
Step 4, which was lost in the final regression model. In all the models vancomycin and telavancin
performed similarly except that in mixed infections in the overall model vancomycin did a little bgtter
than telavancin (OR 0.608; p value 0.0698).

Table 51: Logistic regression factors that were significant in the overall poptilation in
the Step 5 analysis for Clinical Cure, AT population

Odds Raty

Prognostic Factor Estimate 05%L ¥ p-value
APACHE II (3 Categories) {Muln-level categernical variable) 0001
CONTRAST: 0-14 w2 15-20 [0-14] 0.571 [P138, 0%44] 0001
CONTRAST: 0-14 ve=20 [0-14] 0.375 N3 0.516] L
CONTERAST: 15-20 v =20 [15-20 0.657 Ve [?.-:-':T-. 0.901] 0.0048
Fadiography multi-lobe pneumonia [NO] (0.565 |- \ [0.444, 0.720] 0001
= chronic illnesses [NO] l:l.ﬁS.f_ |t p [0.539, 0.B73] 0.0022
Pseudomonas or Acinstobacter or Stenotrophomonas [NO] [ S [0.503, 0.872] 0.0033
Gender [LMALE] 407 [1.107, 1.790] 00053
Bactersmua gt bazeline [N0] W3 [0.404, 0.869] 0.0073
Uze of Vasopressors [N0] _|_ 0.634 [0.416. 0.967] 0.0345
hechamecal ventlanon [NO] ~ 0.770 [0.397.0.993]) 0.0439
Fandomuzed treament [VANCOMTCIN] 0991 [0.791_ 1.242] 09382
Smdy 0.04649
Geographic region {Muln-level categorical vanablf; " 0.0099
Tnteldy owith study 0001
Any shock at baseline [NO] N 0.2342
Tperaction with study 00272
Emergency surgery at baseline [NO] ~ 0,7023
o’ Interaction with study 0.0063

With regard to moriaiity) the study populations were not markedly different but the mortality rate was
higher in Latin /&Weiiza than in Europe.

The initial’analysis of mortality in the application dossier was later superseded by an
updatadanaiysis based on a more complete dataset. The data, analyses and main findings
are preserited in the section of safety below.

ThH< inconsistencies in outcomes and death rates in various sub-populations between the two NP
studies cannot be dismissed on the basis of pooled data analyses. In addition, it is not possible to
aisregard deaths that occurred only after EOT since some of these could have been directly related to
failure of study therapy and/or adverse reactions resulting from study therapy.

In this regard, it may be relevant to note that a slightly higher proportion of those treated with
telavancin reported at least one of multi-organ failure, sepsis or septic shock (as defined/determined
by individual investigators) compared with the vancomycin group. Among those who experienced such
AEs a higher proportion died in the telavancin group (74.4% [61/82] vs. 67.8% [40/59] for
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vancomycin). Not all of the deaths were thought to directly follow on from of one of these three events
(as assessed by the investigator) although in many cases they were closely associated. These deaths
are also explored further in the clinical safety section.

Summary of main studies

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections).

Table 52: Summary of Efficacy for trial 015

Title: A Phase 3, Randomized, Double-Blind, Parallel-Group, Multinational Trial of Intravenots
Telavancin Versus Vancomycin for Treatment of Hospital-Acquired Pneumonia with a Focds gn
Patients with Infections Due to Methicillin-Resistant Staphylococcus aureus

Study identifier

0015

Design Multicentre, double-blind, parallel-group, randomised tfial c»mparing
telavancin to vancomycin in patients with Gram-posijtiva hAP.
The target enrolment is 625 patients; however, additianal patients (to total
approximately 750 patients) may need to be enialled to ensure that at least
100 evaluable patients infected with MRSA aje dyailable for analysis.
Duration of main phase: 7-21 days#d (5% at 7-14 days after last
dose)
Duration of Run-in phase: Not A¢ plivabla
Duration of Extension phase: |(Ncc Appiicable
Hypothesis Non-inferiority; That is, The lowerybound of the 95% CI around the difference
between treatments in curefrates exceeds —20%.
Treatments groups Telavancin ' Telavancin 10 mg/kg once a day IV for 7-21
days, 381 randomised
Vancomycin Vancomycin 1 g g 12 hr IV for 7-21 days, 380
~ randomised
Endpoints and Primary [ Clinical Clinical response at Test-of-Cure (Follow-up)
definitions endpoint Yesponse evaluation (Cure, Failure or Indeterminate)
at TOC -
AT
{ @& Population
Secundary Clinical
£napont Response
at TOC -
CE
Population
Secondary Clinical
endpoint Response
at TOC -
MAT
Population
Secondary Clinical
endpoint Response
| at TOC -
| ME
Population
Secondary Clinical
endpoint Response
at TOC for
VAP
patients -
AT
Population
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Database lock

15 November 2007

Results and Analysis

Analysis description

Primary analysis

Analysis population
and time point
description

Analysis population:
e All-treated (AT): All patients who received any amount of study
medication.
Time point:
e Test-of-Cure: A blinded Test-of-cure (TOC) assessment was
conducted at the Follow-up Visit only for those patients who were

evaluated as a clinical cure or indeterminate at the EOT Visit., (™ |

Descriptive statistics
and estimate
variability

Treatment group | Telavancin Vancomycin

Number of 372 374
subject - AT

Population

Clinical Response 59.1%221,374)
at TOC - AT
Population (Cure

Rate)

57.5% (214/372)

Standard Error

Effect estimate per Clinical Response | Comparison groips e Telavancin & Vancomycin
comparison at TOC - AT =\
Population Difference (TLV-VAN) in -1.6%
Cure Rate
Standaad Error 3.61%
9584, C1 (-8.6%, 5.5%)
Notes P-value is replaced With"95% CI since the study was designed to evaluate

the non-inferioritv. &,

Analysis description

Secondary anclysis

Analysis population
and time point
description

Analysis populavion:

e Ppiitruedated (AT): All patients who received any amount of study
nhaedication.

o[ Qlinically Evaluable (CE): Patients in the AT Population whose
adherence to protocol expectations made it reasonable to infer that
his/her clinical outcome reflected the effect of study medication.

e Modified All-treated (MAT): Patients in the AT Population who
also had a baseline pathogen identified, defined as an organism
known to cause pneumonia identified from baseline respiratory
cultures from sputum, ETA, BBS, BAL, mini-BAL, or PSB.

e Microbiologically Evaluable (ME): Patients in the CE Population
who also had a Gram-positive baseline respiratory pathogen, as
defined above for the MAT Population.

e Ventilator-associated pneumonia (VAP) refers to pneumonia
that arises more than 48 hours after endotracheal intubation.

Time point:

¢ Test-of-Cure: A blinded Test-of-cure (TOC) assessment was
conducted at the Follow-up Visit only for those patients who were
evaluated as a clinical cure or indeterminate at the EOT Visit.

Descriptive statistics
and estimate
variability

Treatment group Telavancin Vancomycin

Number of subject | 141 172

- CE Population
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Clinical Response

83.7% (118/141)

80.2% (138/172)

at TOC - CE

Population (Cure

Rate)

Standard Error 3.11% 3.04%
Number of subject | 257 247

- MAT Population

Clinical Response
at TOC - MAT
Population (Cure
Rate)

56.4% (145/257)

56.3% (139/247)

Standard Error

3.09%

3.16%

Number of subject
- ME Population

108

113

Clinical Response
at TOC - ME
Population (Cure
Rate)

81.5% (88/108)

75.2%%85/113)

Standard Error

3.74%

Number of subject
- VAP patients AT
Population

103

l

4.06%

100

Clinical Response
at TOC for VAP
patients - AT
Population (Cure
Rate)

50.5%(52/103)

54.0% (54/100)

Standard Error

]
4.93%

4.98%

Effect estimate per
comparison

Clinical.Rasnonse
at TCC -/ CE
Popruladon

Comparison groups

Telavancin & Vancomycin

Difference (TLV-VAN) in 3.5%
Cure Rate
Standard Error 4.35%

95% CI

(-5.1%, 12.0%)

Clinical Response
at TOC - MAT
Population

Comparison groups

Telavancin - Vancomycin

Difference (TLV-VAN) in 0.1%
Cure Rate
Standard Error 4.42%

95% CI

(-8.5%, 8.8%)

Clinical Response
at TOC - ME
Population

Comparison groups

Telavancin - Vancomycin

Difference (TLV-VAN) in 6.3%
Cure Rate
Standard Error 5.52%

95% CI

(-4.6%, 17.1%)

Clinical Response
at TOC for VAP
patients - AT
Population

Comparison groups

Telavancin - Vancomycin

Difference (TLV-VAN) in
Cure Rate

-3.5%
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Standard Error 7.01%
95% CI (-17.2%, 10.2%)

Notes P-value is replaced with 95% CI since the study was designed to evaluate
the non-inferiority.
Table 53: Summary of Efficacy for trial 0019

Title: A Phase 3, Randomized, Double-Blind, Parallel-Group, Multinational Trial of Intravenous |
Telavancin Versus Vancomycin for Treatment of Hospital-Acquired Pneumonia with a Focus on

Patients with Infections Due to Methicillin-Resistant Staphylococcus aureus -
Study identifier 0019 |
Design Multicentre, double-blind, parallel-group, randomised trial comparing
telavancin to vancomycin in patients with Gram-positive HAP.
The target enrolment is 625 patients; however, additional patien:s (15 total
approximately 750 patients) may need to be enrolled to ensw'e that at least
100 evaluable patients infected with MRSA are available foiianalysis.
Duration of main phase: 7-21 days IV (FU at 7-14 agys after last
dose)
Duration of Run-in phase: Not Applicable
Duration of Extension phase: | Not Applicable
Hypothesis Non-inferiority; That is, The lower bound of th2 95% CI around the difference
between treatments in cure rates exceedqsu = 23%.
Treatments groups Telavancin Telavap<iinlfl ng/kg once a day 1V for 7-21
days,*38b%aridomised
Vancomycin Vahicomycin 1 g g 12 hr IV for 7-21 days, 385
randainised
Endpoints and Primary Clinical Clirvical response at Test-of-Cure (Follow-up)
definitions endpoint Response ’ evaluation (Cure, Failure or Indeterminate)
at TOC-
AT
Pcpulation
Secondary clinical
endpoint R=2zponse
rxt TOC -
CE
e Population
Secgndlary Clinical
endpaint Response
at TOC -
MAT
Population
| Secondary Clinical
endpoint Response
at TOC -
ME
Population
Secondary Clinical
endpoint Response
at TOC for
' VAP
' patients -
AT
Population
Database lock 15 November 2007
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Results and Analysis

Analysis description

Primary analysis

Analysis population
and time point
description

Analysis population:

medication.

All-treated (AT): All patients who received any amount of study

Time point:
Test-of-Cure: A blinded Test-of-cure (TOC) assessment was |
conducted at the Follow-up Visit only for those patients who were
evaluated as a clinical cure or indeterminate at the EQOT Visit.

g |
Descriptive statistics Treatment group | Telavancin Vancomycin
and estimate Number of 377 380 N\~ |
y subject - AT
Population .
Clinical Response | 60.2% (227/377) 60.0% (2R5/284)
at TOC - AT
Population (Cure
Rate)
‘Standard Error | 2.52% l"é'.éi;/o """"""""""""""
|
Effect estimate per Clinical Response | Comparison groups Telavancin & Vancomycin
comparison at TOC - AT WA
Population Difference (TLVAVAR) ix 0.2%
Cure Rate /4
Standard &rrar 3.56%
95% Gi (-6.8%, 7.2%)
Notes P-value is replaced with 25%.CI since the study was designed to evaluate

the non-inferiority.
Secondary analy s

Analysis description

Analysis populations

All-treated (AT): All patients who received any amount of study
madigation.

Clinizally Evaluable (CE): Patients in the AT Population whose
Quaiverence to protocol expectations made it reasonable to infer that
h's/her clinical outcome reflected the effect of study medication.
Modified All-treated (MAT): Patients in the AT Population who
also had a baseline pathogen identified, defined as an organism
known to cause pneumonia identified from baseline respiratory
cultures from sputum, ETA, BBS, BAL, mini-BAL, or PSB.
Microbiologically Evaluable (ME): Patients in the CE Population
who also had a Gram-positive baseline respiratory pathogen, as
defined above for the MAT Population.

Ventilator-associated pneumonia (VAP) refers to pneumonia
that arises more than 48 hours after endotracheal intubation.
Time point:

Test-of-Cure: A blinded Test-of-cure (TOC) assessment was
conducted at the Follow-up Visit only for those patients who were
evaluated as a clinical cure or indeterminate at the EOT Visit.
Treatment group Telavancin Vancomycin

171 170

Analysis population
and time point
description

|TDescriptive statistics
and estimate
variability

Number of subject
- CE Population

Clinical Response | 81.3% (139/171) 81.2% (138/170)

at TOC - CE
Population (Cure
Rate) e el
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Standard Error

2.98%

3.00%

Number of subject
- MAT Population

303

282

Clinical Response
at TOC - MAT
Population (Cure
Rate)

58.4% (177/303)

56.0% (158/282)

Standard Error

2.83%

2.96%

Number of subject
- ME Population

135

124

Clinical Response
at TOC - ME
Population (Cure
Rate)

77.0% (104/135)

78.2% (97/124) |

Standard Error

3.62%

3.71%0n

Number of subject
- VAP patients AT
Population

113

11

Clinical Response
at TOC for VAP
patients - AT
Population (Cure
Rate)

47.8% (54/113)

Standard Error

52.3% (58/111)

4.70%

4.74%

Effect estimate per
comparison

Clinical Respons#
at TOC - CE
Populatica

Somparison groups

Telavancin & Vancomycin

Difference (TLV-VAN) in 0.1%
Cure Rate
Standard Error 4.23%

95% CI

(-8.2%, 8.4%)

L Clinical Response
at40C - MAT
Population

Comparison groups

Telavancin - Vancomycin

Difference (TLV-VAN) in 2.4%
Cure Rate
Standard Error 4.09%

95% CI

(-5.6%, 10.4%)

Clinical Response
at TOC - ME
Population

Comparison groups

Telavancin - Vancomycin

Difference (TLV-VAN) in -1.2%
Cure Rate
Standard Error 5.18%

95% CI

(-11.3%, 9.0%)

Clinical Response
at TOC for VAP
patients - AT
Population

Comparison groups

Telavancin - Vancomycin

Difference (TLV-VAN) in -4.5%
Cure Rate
Standard Error 6.68%

95% CI

(-17.5%, 8.6%)
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Notes P-value is replaced with 95% CI since the study was designed to evaluate
the non-inferiority.

2.5.3. Discussion on clinical efficacy

Selection of 10 mg/kg once daily

Study 202a cast doubt on the use of 7.5 mg/kg daily while the results of 202b after amendment
supported the use of 10 mg/kg. In contrast, the early results from studies 0017 and 0018 suggestec
that 7.5 mg/kg might be sufficient. However, the PK/PD analyses indicated that 10 mg/kg was lik&iv o
be a more reliable dose to cover the less susceptible target pathogens. Based on the results ofthe
Phase 3 studies in cSSTI it was reasonable to proceed with this same dose in the HAP studias.\Overall,
the selection of 10 mg/kg as the final dose can be accepted.

cSSTI studies

The two Phase 3 studies suffered from a lack of prospective classification of patients/according to
baseline status and from lack of collection of all the data that would have mad¢ i1 *possible to
retrospectively categorise the severity of the infections treated. Howevenr) the applicant provided a
detailed summary of the baseline characteristics of these patients, the¢ nafture of their baseline
infections and their management (e.g. in terms of abscess drainage,;yCverall, the population enrolled
into these studies appears to have been suitable.

About 60% of patients enrolled had S. aureus and more,th/in ai” were MRSA, 80% of which had the
gene for PVL. On this basis the choice of vancomycin as trie ¢dmparator can be accepted. Numbers of
S. pyogenes were much smaller but the pooled dataswere sufficient to make some assessment of
efficacy. As has been usual in these studies the numuars with bacteraemia were very small.

Cure rates were comparable for each treatnmiznt between the two studies. Both studies demonstrated
non-inferiority for telavancin based on curt rates at TOC in the AT and CE populations with lower 95%
CI around treatment differences that wene within -5%. There was no indication within each study or on
pooling of the data that telavancin }xas ary less effective than vancomycin in terms of “by-pathogen”
or “by-patient” clinical and micrehivlogical outcomes.

Although pooling of data froit, thiese studies using the same protocol was planned, it is clear (including
evidence from the multivs riay= ‘analysis) that they were not identical in conduct and case mix. For
example, investigatois in stidy 0018 were very much less likely to administer aztreonam or
metronidazole ther thiase in study 0017, yet the proportions with infections due to mixed Gram-
positive and Grain-r.adative pathogens and the treatment success rates were comparable between
studies. This tugaests that there may have been some unnecessary use of additional agents in study
0017 but &t thi=2"'same time the investigation of imbalances in cure rates in sub-populations of elderly
patientiand those with renal insufficiency suggested that there might be some correlation with an
imhalancz in Gram-negative pathogens between treatments. Therefore the lower use of Gram-negative
ccyer/in 0018 may be pertinent.

in 92 cases (60 telavancin) it was determined that the additional antibacterial agents were given for
reasons other than lack of efficacy with higher rates in the telavancin group in each study. The
imbalance between treatment groups was explored but no explanation could be identified and it may
have occurred by chance. These patients were excluded from the CE population if their baseline
pathogen(s) were known or suspected to be susceptible to the additional agent.
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The studies provided limited experience with use of telavancin in the elderly. The lower cure rates in
the elderly treated with telavancin may be related to differences in rates of renal insufficiency,
peripheral vascular disease and ulcers as well as rates of infection with Gram-negative pathogens.
Moreover, the lower cure rates seen with telavancin in those with CLcr < 50 ml/min showed the same
pattern of differences between treatments and between studies as observed for the elderly sub-
populations. Investigation of the latter trend suggested a possible relationship between low cure rates
and the frequencies of lower leg infections and Gram-negative pathogens.

Added to these findings, the multivariate analysis showed that the prognostic factors that persistently
had a significant impact on clinical outcome were bacteraemia, geographic region, infection site and
age. However, the only treatment interaction detected was in subjects aged < 65 years, who ‘as ‘&
group had higher cure rates with telavancin.

HAP studies

The study population enrolled into trials 0015 and 0019 appears to have been geneially'suitable. The
mean elapsed time between initial hospitalisation and randomisation was much iangur in study 0019
than in study 0015. The clinical cure rates were generally comparable withinfar.i!, between treatments
for sub-groups with early onset and late onset NP.

Although the ATS/IDSA 2005 guidance appeared after protocol finalis{ition, about 85% of patients
overall met the criteria for pneumonia (ranging from 73% telavangin‘anu 84% vancomycin in 0015 and
86% and 89% in respective groups in 0019). The applicant revicwed“arid compared populations that
did and did not meet the ATS/IDSA criteria and found that #wase,not meeting the criteria had a higher
rate of most signs and symptoms, including pleural effusiara, T'ie cure rates in the AT population that
met the ATS/IDSA criteria were 58-59% in 0015 and_59-60% in 0019 with lower 95% CI within -10%.
Similarly, cure rates in the CE sub-population that niet A TS/IDSA criteria were 85% vs. 79% in 0015
and 81% in both treatment groups in 0019 and tgain the lower 95% CI were within -10%. These cure
rates, as well as the all-cause mortality rate:{ were comparable with those observed in patients that
did not meet the ATS/IDSA criteria.

Quantitative cultures were not always atteipted in these studies. Variations in sampling and normal
error margins in quantitative techriques make these results relatively untrustworthy. Therefore lack of
quantisation is not considered t0 by a major deficit in these studies, in which between two-thirds
(0015) and three quarters (G219)"had a pathogen at baseline, most of which were Gram-positive
species. More important i tho risk that the organisms isolated may have represented colonisation
(including colonisatiomof endotracheal tubes) rather than true pulmonary pathogens. However, there
is no consensus on huw o differentiate colonisers from true pathogens and therefore much reliance is
placed on meet/ng\tiv¢ clinical and radiological criteria.

The pre-deterniined non-inferiority margin based on comparisons of cure rates has been discussed by
the applivarsout it remains difficult to wholly accept a margin of -20%. Nevertheless, the actual
resulls gcve lower bounds of 95% CI around the differences in cure rates within -10% in each study
fo" #iie primary analysis in the co-primary populations as well as in the MAT and ME populations (the
caly“exception being the ME population in 0019 with 95% CI -12%, +10%).

Concerns regarding these analyses included the higher rates of indeterminate and missing outcomes in
the AT population of study 0015 for telavancin vs. vancomycin. Also in study 0015 there was a higher
death rate in the telavancin group that was due to an imbalance in numbers who died after the EOT
visit. However, neither of these imbalances between treatment groups was observed in study 0019.

It was also noted that in 0015 the AT population included 8 telavancin and 10 vancomycin patients
who failed at EOT with a reason of death due to HAP from day 3 onwards plus another 5 telavancin
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patients who died after EOT due to HAP (total 13 telavancin and 10 vancomycin) whereas the totals
were 7 and 8 such patients in respective groups in the CE population. In 0019 the AT population
included 14 telavancin and 5 vancomycin patients who failed at EOT with a reason of death due to HAP
from day 3 onwards and 10 and 4 such patients in the CE population.

It was therefore important that in the sensitivity analyses for both studies (in which all deaths in AT
and CE populations were counted as failures and in which all patients with missing or indeterminate
outcomes assigned were counted as CE patients who failed) the lower 95% CI were > -9% for the
former analyses and > -12% for the latter analyses.

Most patients with a Gram-positive pathogen obtained from the respiratory tract had S. aureus and
MRSA predominated. Clinical and microbiological outcomes by pathogen did not suggest a copsistent
advantage or disadvantage for telavancin against MSSA or MRSA. However, in both studies=theycure
rates in the small numbers of patients with multiple pathogens were lower for telavancin, The
explorations of these differences showed that in 0015 the telavancin patients had highar rates of SIRS
and multi-lobe involvement, were more likely to have received > 24 h of antibactealerapy prior to
enrolment and had higher rates of infection with MRSA plus non-fermenting Gramiwn2gative pathogens
for which they were slightly less likely to have received “adequate” cover as agsessed retrospectively
by the applicant’s medical monitors. In 0019 the telavancin patients withtmixed pathogens were more
likely to have renal insufficiency, received inadequate therapy for thei: Gram-negative pathogens and
to have P. aeruginosa.

Both studies showed higher rates of super-infection (mostly with new*Gram-negative pathogens) in the
telavancin group.

In both studies the total mortality rates were around_20% regardless of treatment group and despite
the differences between studies in mean and mediar.tines between hospitalisation and randomisation.
While the analyses performed on the pooled stuty pupulations showed comparable mortality rates
between treatment arms, the subset analyses suggested increased mortality among patients with
severe renal impairment in the telavancinfarm compared to vancomycin. The multivariate analysis
showed no difference between treatments, iii'the final logistic regression model but demonstrated a
treatment by (prognostic) factor intcsaceion in the subgroup of patients with CLcr < 30 ml/min.

With two studies in HAP the fact that there are some inconsistencies in outcomes and death rates in
various sub-populations betwzen the two is perhaps not surprising but these cannot be dismissed on
the basis of pooled data ¢nalvses. In addition, it is not possible to disregard deaths that occurred only
after EOT since some"af theds could have been directly related to failure of study therapy and/or
adverse reactions {esulting from study therapy.

2.5.4. Conciusions on the clinical efficacy

Telavancin,aemonstrated comparable efficacy vs. vancomycin in ¢SSTI and NP studies.
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2.6. Clinical safety

Patient exposure

Overall, 2264 subjects and subjects were exposed to telavancin up to the cut-off date of 01 July 2009
for the initial application dossier. In the efficacy and safety studies 1780 subjects received 10 mg/kg
telavancin daily (or adjusted based on renal function). Almost all comparator subjects (98% in cSST]
and 97% in HAP) in the efficacy studies received vancomycin and therefore the comparator data hav®
been pooled in the tables that follow. The majority of these subjects received 7-14 days of theis
assigned therapy. An additional 29/58 subjects with S. aureus bacteraemia (not counted in_th2 table)
received telavancin 10 mg/kg once daily in study 203a.

Table 54: Exposure of Subjects — All Studies — Safety Population
at Data Cut-off — 1 July 2009
Number of Subje.is Exposed

Study Group Telavancin | Comparator
Clinical Pharmacology Studies (D,

Single Dose Studies[1](0.25 - 15 mg'kg IV) 17% 47

Multiple Dose Studies (7.5 - 15 mgkg IV) da 103

Single and multiple dose study (7.5 mg - 10 mg'kg) 24 13
Tatal Clinical Pharmacology Studies 292 163
Efficacy and Safety Studies in ¢S5TI

0017, 0018, 202a, 2026 (7.5 mglkg IV) 192 189

0017, 0018 and 2026 (10 mg/kg IV) 1029 1033
Efficacy and Safery Studies in NP

0015, 0019 (10 mg/ks IV) 751 752
Total Efficacy and Safety Smdie: 1972 1974
Total Completed Studies 2264 2137

[1]10f the 124 subjects mthe telbeclicin smgle dose smudiss, 79 received one single dose. and 43 received single doses on
more than ene cccasion sepsrated Uy 1 or more wesks.

Adverse 2viants

e Ovéral raf=s of AEs were influenced by reports of foamy urine due to the HP-B-CD and by
dysgeusia, which accounted for > 650 AEs in telavancin subjects. Removal of these reports from
tha.total resulted in lower total AE reporting rates with telavancin vs. vancomyecin.

o), 50Cs with the most frequent AEs in telavancin subjects were GI disorders and nervous system
disorders.

e The GI AEs indicated that nausea and vomiting were responsible for the treatment differences in
cSSTI studies but there was no difference in the NP studies. There were three reports of colitis not
otherwise specified associated with telavancin in the NP studies and two were considered related to
telavancin. In addition, there were 10 case reports of clostridium colitis for telavancin and 9 such
reports for vancomycin.
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e There were more AEs in the nervous system SOC in the telavancin group in the clinical

pharmacology and cSSTI studies but most of the difference vs. vancomycin reflected the rate of
dysgeusia.

e Among the infections reported as AEs, urinary tract infection occurred more frequently in the
telavancin subjects in the cSSTI studies but rates were low (2% vs. 1%). Sepsis and septic shock
occurred more frequently on telavancin (30 and 33 cases vs. 21 and 30 for vancomycin).

e Subjects that received telavancin had fewer rashes and skin events than vancomycin overall.
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Table 55: Treatment-Emergent Adverse Events by SOC and Preferred Term - Clinical Pharmacology and Effica<yjand Safety Studies in
cSSTI and NP - Safety Population
Chinical Pharmacology | 5511 Studies 0017, 0018, L
Studies 202a, 202b NP Studies 0015, 0079 | Totals
VCM and
LY COALP 1] ILV VCM[2] LV TOM Y TLY COMP [4]
(N=1638) (N=150) (N=1221) (N=1222 (N=T51) N=151) (N=2140) (N=1124)
Any Event 214 (20°%)| 83 (33%) | 935 (77%=) | 868 (71%) | 616 (8% | §137(82%) | 1765 (79%) | 1564 (74%)
BLOOD AND LYMPHATIC SYSTEM DISORDERS 0 0 47 (4%) 43 (4%) 104 (1% P18 (16%) [ 151 (7% 161 (8%
CARDIAC DISORDEES 0 1 (=1%) 62 (3%) 41 (3%) 124 (173 143 (19%) | 186 (8%) 185 (9%
CONGENITAL, FAMILIAL AND GENETIC 0 o 0 0 Ii(=1%) it 1 (=1%) 0
DISORDERS o
EAR AND LABYFINTH DISORDERS 3 (2%) 1 (=1%) 14 (1%) 17 (1%), Q/39(=1%) 4 (=1%) 13 (1% 12 (1%)
| [ENDOCRINE DISORDERS 0 0 3 (=1%) T 0 NC=9 (1%) 6 (=1%) 11 (=1%) T (=1%)
EYE DISOEDERS 2 (=1%) 1 (=1%) 24 (%) 26 WA ) 14 (2%) 17 (2%) 40 (2%) 44 (2%
| |GASTROINTESTINAL DISORDERS 59 (2% | 17 (11%:) | 495 (41%:) | 3988(33%) o 260 (35%) | 264 (35%) | Bl14 (36%) | 679 (32%)
GENERAL DISORDERS AND ADMINISTRATION 46 (17%) | 21 (14%) 200 (4% | @ON(2%) | 130 (17%) | 137 (18%) [ 468 (21%) | 423 (20%)
| [SITE CONDITIONS -
HEFPATOBILIARY DISORDERS 0 0 B (=1%) § (=1%) 18 (2%) 15 (3%) 26 (1%) 25 (1%)
| [IMMUNE SYSTEM DISORDERS 4 (1%) 2 (1%) 12 (%N 16 (1% 3 (=1%) 4 (=1%) 19 (=1%) 22 (1%)
INFECTIONS AND INFESTATIONS 8 (3%) 2 (1%) 165015850 | 124 (10%) | 199 (26%) | 192 (26%) | 372 (17%) | 318 (13%)
INIURY, POISOKING AND PROCEDUFRAL > (2%) 1 (<1%) 3, (%) 33 (3%) 83 (9%) By (4%) 104 (%) 1053 (3%)
| |COMPLICATIONS
| TNVESTIGATIONS - 3 (1%) 1 (=1%) 104 (5%) 122 (%) | 107 (14%) | 99 (13%) 214 (10%) | 222 (10%)
METABOLISM AND NUTRITION DISORDERS 3 (2%) 2 (13e5, I 121 (10%) 107 (9%) | 198 (26%) | 206 Q7% [ 324 (14%) [ 315 (15%)
MUSCULOSEELETAL AND CORNECTIVE TISSUE | 16 (8%:) 6 {470 89 (Pe) 93 (%) 31 (4%) 34 (3% 136 (6% 133 (6%)
DISORDERS A
NEOPLASMS BENIGN, MALIGNANT AND 0 J 3 (=1%) 1 (=1%) 6 (=1%) 3 (=1%) 9 (=1%) 4 (=1%)
UNSPECIFIED (INCL CYSTS AND POLYPS) _I_
NERVOUS SYSTEM DISORDERS 165 (@0MAAT (31%) 502 (41%) | 278 (23%) | 89 {12%) 81 (11%) 736 (34%) | 406 (19%)
PSYCHIATRIC DISORDERS TSN 1 (=1%) 189 (13%) | 167 (14%) | 99 (13%) | 113 (13%) | 285 (13%) [ 281 (13%)
EENAL AND URINARY DISORDERS AN(YE) | 1 (=1%) 200 (16%) 79 (6%) g6 (11%) 90 (12%) 333 (13%) 170 (&%)
REFRODUCTIVE SYSTEM AND BREAST 1 () 0 27 (%) 31 (3%) 15 (%) g (1% 43 (2%) 39 (%)
DISORDERS o\
RESPIRATORY, THOFACIC AND MEDIASTINAT 18 (7%) T (3%) 141 (12%5) 101 ¢8%) | 142 (19%:) | 142 (19%5) | 301 (13%5) | 230 (12%)
DISORDERS N
SKIN AND SUBCUTANEQUS TISSUE DISQERERS | 27 (10%:) | 11 (7%) 200 (17%6) | 302 (25%) | 130 (17%:) | 121 (16%) | 366 (16%:) | 434 (20%)
SURGICAL AND MEDICAL PROCEDIRES 0 0 1 {=1%g) 0 0 1 {=1%) 1 i=1%) 1 (=1%)
VASCULAR DISORDERS g (3% 6 (4% 77 (6% 90 {7%%) 109 (13%) | 105 (1439 [ 184 @ 201 {9%)

Public Assessment Report

Page 85/110



In clinical pharmacology studies with dosing up to 15 mg/kg daily the rates of dysgeusia, headache,
injection site reactions, nausea, vomiting, pruritus, red man syndrome and psychiatric AEs showed a
trend to increase with increasing dose. In cSSTI studies there was no clear trend to increased AE
reporting rates between 7.5 mg/kg and 10 mg/kg daily doses.

In ¢SSTI and NP studies most AEs on telavancin were mild or moderate in intensity. The percentages
considered severe were higher in the NP studies than in the cSSTI studies and more subjects in the
telavancin group had severe AEs (33% vs. 28%). Severe AEs were predominately infections and
respiratory tract disorders and mainly reflected reports of osteomyelitis, sepsis and respiratory failule
(cSSTI) or respiratory failure and acute renal failure (NP).

In the cSSTI studies treatment-related AEs occurred in 60% of telavancin and 49% of vancanuciri-
treated subjects with rates of 61% and 50% in studies that compared 10 mg/kg telavancia with
vancomycin. Those reported with a frequency of >1% in telavancin subjects were dyst eusia (31%),
nausea (21%), vomiting (11%), urine abnormality (foamy urine, 11%), headache«8%), diarrhoea
(5%), constipation (4%), insomnia (4%), pruritus (4%), dizziness (3%), rash (3%), vigors (3%) and
fatigue (3%). In the vancomycin group, the commonest treatment-related AEs/were nausea (12%),
pruritus (10%), diarrhoea (6%) and vomiting (6%).

In the NP studies, treatment-related AEs were reported in 28% of teleyan:in and 23% of vancomycin-
treated subjects. Those in the telavancin group with a frequency > 19 included diarrhoea (4%),
nausea (2%), vomiting (2%), acute renal failure (2%), ALT indreased.{2%), blood creatinine increased
(2%) and rash (2%). In the vancomycin group the most cainriyow were diarrhoea (3%) and ALT
increased (2%).

In the cSSTI studies AE reporting rates were higher(n tile telavancin group vs. vancomycin and this
was especially notable among subjects with CLcs/< 50 mil/min. The overall difference between
treatments mainly reflected rates of constipation, wausea, vomiting, dysgeusia and urine abnormality.
AEs with increased rates as renal functiongiecreased in telavancin subjects included acute renal failure,
hypotension and hypertension. In contrast,w= the HAP studies the AE reporting rates did not show a
notable difference between treatmertsArnong subjects with CLcr = 80 ml/min there was no apparent
difference between treatments far tates of renal AEs in the cSSTI studies or the HAP studies.

Table 56: Number of T EAZ< Per Baseline Renal Function in 10 mg/kg Dose Studies
(Post-Anienidranent 202b, 0017 and 0018; 0015 and 0019) - Safety Population

LN ¢SSTI NP
Baseline CLog ‘ 3-3';;9 NE?U?;B \11:11 :r:::
Number of natients (%) with at least one AE
> S0alimn 515/635 (79) 489/667 (73) 228/293 (78) 231/300 (77)
> 50{80 Yal'min 163/230 (71) 150/228 (66) 163/203 (80) 165/202 (82)
{025 mlimin 64/78 (82) 35/84 (63) 137/163 (84) 134/161 (83)
!_ 430 mlimin 33/40 (83) 20020 (69) 88/02 (96) 83/30 (93)
| Missing 16/26 (62) 16/25 (64) 0 0

More than half of the AEs mapped to the renal SOC concerned urine abnormality, largely due to
reporting of “foamy urine”. After removal of these AEs the rates in this SOC were comparable at
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telavancin 7.4% and comparator 8.0%. No renal AEs were seen in the clinical pharmacology studies
with doses up to 15 mg/kg for 10 days.

In cSSTI studies the rates of renal AEs were 3% (6/192) for telavancin vs. 1% (2/189) for
vancomycin. In NP studies reporting rates were higher but still showed slightly higher rates with
telavancin. Overall 13/22 (59%) in the telavancin group vs. 5/13 (38%) in the vancomycin group for
whom an AE of renal insufficiency was reported entered the study with baseline CLcr <50 ml/min and
all subjects with an AE of chronic renal failure (4 vs. 2) had underlying renal disease at baseline
(baseline CLcr 9-44 ml/min). However, there was an excess of renal AEs with telavancin even in thosa
who entered studies with CLcr > 80 ml/min. Among those with decreased renal function at baseline ie
differences in rates of renal AEs were most marked in those with CLcr 50-79 mil/min. There was &!50/a
difference in the rate of worsening of renal insufficiency in subjects with baseline CLcr < 30 riil/min (7
telavancin and one vancomycin).

Table 57: Number of Renal Events in 10 mg/kg Dose Telavancin Studi¢s (Rosi-

Amendment ¢SSTI 202b, 0017, 0018 and NP 0015, 0019) - Saiety Population

cS5TI NP [ N Lotal
TLV VAN TLV VAN TR/ VAN
N=1029 N=1033 M=T51 N=T=2 5 N=1T50 N=1T785
Renal TEAE [1] 3503 12(1) 4010 5T & | 109 (6) 69 (1)
Renal ADE [2] 273 91} 4005) e{ ey 67 (4) 39(2)
Renal SAE [3] 12413 4{=1) 26 (3) _l_ i7 (2 B2 21{
Dizcontinnations [4] 14 {1 3(=1) 14 (2) | T(1) 28( 1041
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Table 58:

0017, 0018) and NP Studies (0015, 0019)

Incidence of Renal TEAEs by Baseline Renal Function cSSTI Studies (202b,

¢35TI NP TOTAL
TLV VAN TLV VAN TLY VAN

N=10219 N=1033 N=751 N=T752 N=1T80 N=1735
<30 mlfmin n=606 n=54 =113 n=112 =179 MN=166
Any event S]] 249 17 (13) 12 (11) | 25(14[1] 15 (9}
Blood Creatinine Increased 2 (3} 12 44) 33 6 (3) 42)
Acute renal faihure 2(3) 0 6 (5) 5(3) B4 5(3) 1
Chronic renal failure o 12 3@ 11} 3(2) 2 (Lw
Renal impairment 2 (3) 12 0 (1) 2(2) 2(1) Xerr®,
Benal insufficiency 3(5) o 44} 11 743 A U
3049 mlimin n=78 a=84 | N=141 | n=147 N=N¢ |l_ =231
Any event 6 (8) 1 | 1sap (@R 220N [14En
Blood Creatinine Increased 1(1) 1(1) 3(2) 3(2) S ‘ut‘j 4 (2}
Acute renal failure 2(3) 0 9(5) 6 (4] ANITG) 6(3)
Clronic renal failure 0 0 1{1) 0, 1{1) o
Renal impairment 0 0 2 (1) 2T 2 (1) 1(<1))
Eenal insufficiency 3(4) 0 3(2) [ A & 6 (3) 4 (2}
50-79 mlimin 0=230 | o=228 | o=LJ2 N\| @A173 N=408 =401
Any event 12537 | 3dq1) | 24nimape] [ 14 (8) | 36(9[3].[4] | 17(4)
Blood Creatinine Increased 5(2) 2(1) Suidr) 21 11 (3) 41}
Acute renal failure 3 (1) D0 11 (5) T4 14 (3} 712}
Clonic renal failure 0 o0 0 0 0 0
Renal impsirment 2(1) 0 4 (2} 1(1) 6 (2) 1(=1)
Benal insufficiency 3 (1) 1(=1) 3 (3) 4(2) E(2) 3(1)
50 ml/min | 0955% | a=668 | N=317 | a=322 a=971 0=990
Any event 'I_ i) 5(1) 13 (4) 18 (6)[3] 24 (3) 23 (2)[3]
Elood Creatnine Increased 6(1) 2(=1) 5(2) 4(1) 11 (1) 6(1)
Acute renal failurs 2(=1) 1(=1) 8(3) 10 (3) 10 (1) 111}
Clronic renal failure 0 0 0 0 0
Fenal impainusnt 1(=1) 2(1) 3(1) 2(=<1) 4 (=<1}
Fenal insufficiency N 1(=1) | 1(=1) 0 2 Li=1) 3 (=1)

An analysif of subjects with renal AEs according to significant co-morbidities subjects with no other risk
factorsyfonrevial AEs showed lower rates in each treatment group. Also, those receiving concomitant
poteritially nephrotoxic medications had an increased risk for renal AEs compared to those not taking
sUcH medications. The relative risk for development of renal AEs in subjects not taking these
niadications was higher in the vancomycin group [RR: (64/967) / (5/818) = 10.8] than the telavancin
gyroup [RR: (94/977) / (15/803) = 5.2]. When subjects who had previously or concurrently taken
vancomycin were excluded from the analysis the proportional difference between the incidences of

renal TEAEs across treatments was attenuated.
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Table 59: Renal TEAEs by Baseline Renal Risk Factors and by Concomitant Nephrotoxic
Medications - Total Efficacy and Safety Population

Total ¢S5TI Total NP Total
ILV VAN TLV VAN TLYV VAN
N=10219 N=1033 N=751 N=T752 N=1780 N=1785
Number of Patients (*a)
) 5029 12/1033 T4/751 57752 108/1780 69/17835
Any Renal AE[1] @) () (10) (8) (6) )
No Baseline Renal 3/519 3/532 2141 5/142 3/660 8674 ()
Risk Factors[2] (<1) (<1) (1) (4) (1) (L~ S
Any Baseline Renal 323510 9/3501 72610 32610 104/1120 LIRS
Risk Facror[2] (6 () (12) (9 ()] A &)
No Co- 7/593 3/613 £/208 2203 15/803 | 5818
medication[3] (1) (=1) 4 (1 [ EO S ¢ B
C dicationl3 28434 0/420 66/343 55/547 0470 64/967
O-1neaica lﬂﬂ[ ] 'ﬁ-. (1} HE] Elg} _(l’p, l.':_':l

[1] Inclundes the following preferred terms: renz] fathre zente. renal farlore chrome, renal msufiigiercy, renal impaimment,
blood creatimine meressed
Subjects with renal AEs in the 10 mg/kg telavancin studies and/or a FoZerftially Clinically Significant
(PCS) increase in serum creatinine (peak = 133 pmol/l and increalse =)1.5 x baseline) humbered 202
telavancin and 123 vancomycin. Of these 325 subjects, 120 (/%) nas a reported renal AE and a PCS
increase. Among subjects with a PCS increase in serum cregtnine 82 subjects died (57 telavancin).

In the cSSTI studies 10.8% of telavancin subjects in the baseline abnormal serum Cr group
experienced >50% increases on treatment or up to (7 deys compared to 6.6% in the normal serum Cr
group and 2.9% for vancomycin in both abnormsii ana normal serum Cr groups.

Table 60: Time of first increase in ScCr >50% in cSSTI studies for patients with normal
and abnormal SeCr at base'ine AT population excluding patient with dialysis

All patients hm'::il?ﬁigr at Abnormal SeCr at baseline
Days to first v I WaN TLV VAN TLV VAN
SeCr>50% (N=929) (N=938) (N=822) (N=836) (N=23) (N=68)
0-7 63 (6.8%) V| 27(2.9%) | 54(6.6%) | 25(2.9%) 9 (10.8%) 2 (2.9%)
8-14 INGE.8%)N| 23(2.5%) | 34(4.1%) | 21(2.5%) 1(1.2%) 2 (2.9%)
15-21 %) | 12013%) | 23(28%) 10 (1.2%) 0 2 (2.9%)
2228 J_l_-_{].:i%} 8 (0.9%) 11 (1.3%) 7 (0.8%) 1(1.2%) 1(1.5%)
29.35 ! 0 0 0 0 0 0
EET 2 (0.2%) 0 2(0.2%) 0 0 0
No FeGrdS0% | 794 (85.5%) | 862 (92.5%) | 698 (84.9%) | 793 (92.6%) | 72(86.7%) | 61 (89.7%)

in the NP studies (see below), the percentage of subjects in the abnormal serum Cr telavancin group
that experienced > 50% increases on treatment or up to 7 days follow up (15.4%) was comparable
with the rate observed among those with a normal serum Cr at baseline (14.7%). In the vancomycin
group 8.4% of subjects with abnormal or normal serum Cr experienced a > 50% increase on
treatment. There was no obvious difference in timing of onset of > 50% increases on treatment or up
to 7 days follow up in subjects with abnormal and normal serum Cr at baseline.
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The applicant concluded that Vibativ induces a response from the kidney during the first few days after
start of treatment that manifests as an increase in serum Cr. However, the kidney appears to adapt as
a high proportion of the changes do not fall outside the normal range and may decrease while on
treatment.

Table 61: Time to first increase in SeCr =250% in NP studies for patients with normal
and abnormal SeCr at baseline

All patients Normal SeCr Abnormal SeCr
at baseline at baseline
Days to first TLWV VAN TLW VAN LV WAN |
SeCr=50% (MN=T51) (N=T52) {(N=599) (M=604) (MN=117) (N=112 N, JI
0-7 106 (14.1%) 61 (8. 1%a) 33 (14.7%) 51 (5.4%) 18 (15.4%) 10 Bty
814 48 (6.4%) 41 (5.5%) 42 (7.0%) 40 (6.6%) 6(5.1%) 1 (&%)
1521 75 (3.3%) 24 (3.2%) 24(40%) | 21(3.5%) 1(0.9%) o W3 (M5%)
22-28 12 (1.6%) 10 (1.3%) 10 (1.7%) 10 (1.7%) 2(1.7%) 0
20_35 2(0.3%) 4 (0.5%) 2 (0.3%) 4(0.7%) R 0
~35 0 1 (0.1%) 0 1(0.2%) o 0
No SeCrz50% | 558 (74.3%) | 611(81.3%) | 433 (72.3%) | 477 (79.0%) |20 (76.9%) | 105 (88.2%)

In a detailed exploration (using MVLRA) of subjects who did ard aid ret have > 50% increases in
serum Cr on treatment or up to 7 days follow up the cSSTI{stuidy data gave a final MVLRA model in
which the following had a significant Odds ratio: hypotensiar={OR 4.5 (CI 95% 1.0, 19.9),
hypertension (OR 2.1 CI 95% 1.5, 2.9), gender fema@ie¥OR 2 CI 95% 1.4, 2.8), anaemia (OR 2 (CI
95% 1.4, 2.8), > 2 chronic illnesses (OR 1.7 (CI £5%41, 2.5) and race non-white (OR 1.5 CI 95%
1.04, 2.19). Telavancin had an OR of 2 (CI 95% 14, 2.9) so it had a greater effect on serum Cr than
vancomycin and this appeared to be related te, the marked increase in frequency of first occurrence of
> 50% increases at Day 3/4, which was, nat rixflected in the incidence of renal AEs.

A similar approach was used to explarethe NP study data. The MVLRA indicated that a history of renal
disease significantly increased the udds of having a renal AE (by 2-fold). The treatment-by-factor
interactions detected were geatrapnic region, ventilator status and inadequate therapy for Gram-
negative pathogens. There=ueie no treatment-by-factor interactions for telavancin with any baseline
renal function variable as wmelsured by CrCl at baseline, age > 65 years, history of diabetes, BMI or
any of the nephrotoxicimedications. As it is unlikely that telavancin is interacting with geographic
region, ventilator sticus or therapy for Gram-negatives per se, the differences in renal AEs have not
been explained andymay lie in differences in factors not taken into account in the MVLRA.

There wer{ 22)subjects (12 telavancin) who required or were recommended to have renal replacement
therapin(RR1). There were also no marked differences in outcomes of renal AEs between treatments
with t29%(57/109) telavancin and 52% (36/69) vancomycin subjects recovered or improving.
Sixilerly, 50% of subjects with a PCS in creatinine in each treatment group had recovered while
arnong those that had not recovered 22/74 (30%) telavancin and 13/45 (29%) vancomycin subjects
had died.

Of 43 telavancin subjects in NP studies with renal impairment at baseline who died there were 32 who
had acute renal failure and 15 with chronic renal failure (including 4 with acute and chronic renal
failure at study entry). None of the deaths was considered related to telavancin. The commonest risk
factors in these 43 subjects were cardiac co-morbidities [34, (79%)], multilobar pneumonia [31,
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(72%)], age > 65 [29, (67%)], ventilation [23, (53%)], APACHE II Score > 20 [19, (44%)], shock
[18, (42%)] and inadequate Gram negative treatment [17, (40%)].

Table 62: Mortality Rates in patients with Acute or Chronic Renal Failure
Death
TLY VAN
Baseline Acute Renal Failure# 3273 (44%) 15/64 (23%:)
Baseline Chronic Fenal Failure 15/43 {35%) 11/52 (21%:)

In the corresponding subjects in the vancomycin group none of the deaths was considered related 3
vancomycin. The commonest risk factors were APACHE II score > 20 [19, (86%)], cardiac cQ
morbidities [20, (91%)], age > 65, ventilation [18, (82%) each] and multi-lobar pneumonia¥ 15,
(68%)]. Deaths are considered in more detail below.

Regarding effects on the ECG and QTc interval, the human free fraction of telavangin®¥1v-14 pg/ml at a
Cmax Of 97 pg/ml) observed on dosing at 10 mg/kg approximates to concentratidns tat showed
significant effects in in-vitro hERG tests (15 pg/ml). Re-analysis of the thorougli RTc study concluded
that it was positive for an effect of telavancin on cardiac repolarisation witn no evidence of dose
response.

In the cSSTI studies higher percentages in the telavancin group h{id rhaximum changes in QTcF > 30
ms and > 60 ms. Values > 500 ms occurred in one telavancinfsuiiect/and three vancomycin subjects.

Table 63: Summary of Post-Drug Changes froia Easeline in QTcF Interval (QT Corrected
Using Fridericia’s Correction Formula) ; All Efficacy and Safety Studies in
cSSTI - Safety Population

Stmdies (01T, D01E, 20. Stwdies 0017, D015, 202k All Efficacy and Safery
Original Protechland 2024 Petr-Amendement Seudies in eS5TI
TLV 7.5 ma'ke N Wane' TLV 10 mzke Vane LV Vame'
(x=182) =159 (=109} =1033) (N=1221 [(N=1222)
s Poni-Dhug Valise, snniber (230 by catepary A
=250 s 174, 170§ 178 (#6) 74 (85) EEET kY] 103 (BR) LI12(935)
4302480 ms ) 7id) 10811} 4144} 122 {10 48 (4
4302500 ms N Y g (1) 8 <1y 1 1) Bty
R 3 1013 101} <1y 1 =1) 3<1)
Todal | 1EQ (100} 186 (L0 DED (L0 BEE (L0 LLTE {100 LIT2 {100}
Blanimusn Post-Drug Change, nusnber (*2) 4 E\:a?
<30 ey i 141 (75) 168 (58 TES (1) 885 (34 830 (507 1046 (90
30250 46 (24) 1 168 (LT} 89 9) 10418} 110 (5
60 s (1) 1(=1) 14 (1) 301 151 61y
Total 189 (100} 183 (1040 271 (1007} 97 (100 LL&0 {108 1162 {100)

e Moi%e subjécts with outlying QTc values were observed in the telavancin group (16/1221; 1%) vs.
thaWancomycin group (6/1222; <1%). Most of these subjects had baseline cardiac disease or
ccacemitant medication that could have contributed to QT prolongation and comparable
proportions of those without confounding factors had outlying QTc values (8/64; 13% vs. 9/50;
18% in respective groups).

e Across categories of renal function, the mean and maximum changes in QTcF were higher in the
telavancin group except for those with CLCr > 80 ml/L but the incidence of AQTcF> 60 ms in this
function group was significantly higher in the telavancin group (11/795 vs. 3/808).

e Ten telavancin (9 treated with 10 mg/kg) and 5 vancomycin subjects with outlying ECG QTc values
had AEs in the Cardiac Disorders SOC but none had an absolute maximum QTcF > 500 ms while
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two telavancin subjects had a change > 60 ms. Of the 10 AEs in the telavancin group the most
frequently reported was congestive heart failure (3) and other events occurred only once. None
had a ventricular arrhythmic event thought to be induced by effects on QTc and only one
telavancin 10 mg/kg subject discontinued therapy due to a cardiac AE.

In the NP studies the proportions with maximum changes in QTcF > 30 or 60 ms and with values >
500 ms were comparable between treatments. There were 1.3 % (8/631) telavancin and 1.2% (8/641)
vancomycin subjects with AQTcF> 60 ms who also had absolute values > 500 ms.

Across renal function categories similar proportions per treatment group had QTcF changes to > 50(¢
ms and AQTcF> 60 ms except that 12/147 vancomycin subjects with moderate impairment had
AQTcF> 60 ms compared to 3/141 telavancin and the same pattern was seen in those with mglc
impairment (27/317 vs. 9/322). There was no consistent effect of renal function on rates g&9Q%WcF ECG
outliers.

Table 64: Summary of On-treatment Changes from Baseline in QTcF Incarval (QT
Corrected Using Fridericia’s Correction Formula) — Safety R0op:lation,
NP Studies
[E 19 150019 Tatal
TLV 10mghkg | VAN TLV W0mghky [ VAN TLV 10mghkg [ VAN[I]

Summary of QTcF N=372) | =374 =370} | N7 N=T5I) | N=T51)
Alaximnm Post-Baseline Value, mumber (%) by category
=450 e 264 {80) 293 (84) 194 (87) =6 (BA) 538 (B4} 579 (84)
= 450 4500 ms 3617 EGTREN) 30(5) [ NP1 013) B4 (13) 83 (12)
= 350-= 500 ms (] LTES] A N 160 12 (3] 15 (2
=500 ms TN G2 N &12) 12(2) 1202)
Total 330(100) 349 (100) EILI00 340 (100} 655 (100) GRS (100)
Mlaximnm Post-Baseline Change, number (%) by category N\
=30 s 313 {89) MI[IE) oy, 226 (70} 236 {74) 439 (70} 478 (75)
= 30-= 60 ms G5 (21 S5017) 73(23) 63 (200 144231 118 (18)
= i ms 27(9) EE)T N 20T 2Ty 45 (%) 4207
Total 309 (100) TN 320100} 631 (100) 640 (100)

On-treatment QTcF values > 500 n%s &nd;»r a maximum change from baseline > 60 ms were reported
for 52 (7%) in the telavancin grou) aiid 48 (6%) in the vancomycin group. In the subset with outlying
QTc values, 9 (17%) telavancinvsy 17 (35%) vancomycin subjects had cardiac AEs. The most common
were atrial fibrillation (4% v¢, 8%, bradycardia, cardiac arrest and congestive cardiac failure (1 vs. 2
subjects for each event).4single subjects had ventricular arrhythmia (telavancin group),
tachyarrhythmia and“;achycardia (each in one subject per group). All of these subjects had one or
several pre-existing carciac conditions at baseline. A search of the total database for Torsade de
pointes/QT prolginaation turned up 46 subjects (telavancin 18 and vancomycin 28). Three telavancin
treated subjestsidied due to a non-witnessed fatal cardiac event. In these three cases significant co-
morbiditiet anfl confounding factors were present.

Infusion-ielated adverse events were less common in the telavancin group compared with the
va@neomycin group (11% vs. 18%). The most common of these AEs were pruritus (4% and 9%) and
gerietfalised pruritus (3% and 6%). AEs specifically noted to be red man syndrome occurred in < 1% of
subjects, including 4 treated with 10 mg/kg telavancin and 8 with vancomycin. Drug-related infusion-
related SAEs occurred in < 0.5% of subjects with discontinuation of drug or study in 3% telavancin
and 2% vancomycin-treated subjects.

Within the telavancin group a higher proportion of females vs. males reported at least one AE in each
treatment group but rates of deaths, SAEs and discontinuations due to AEs were generally comparable
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between genders. Review of the commonest AEs did not reveal any significant difference in frequency
between males and females.

In the cSSTI studies the overall frequencies of AEs were comparable between telavancin-treated
subjects aged > 65 years and < 65 years but SAEs and AEs leading to discontinuation were more
common in the older cohort. In a detailed evaluation of safety in the four Phase 3 studies according to
age and other factors predisposing to higher rates of AEs it was noted that there were fewer subjects
with BMI > 35 in the elderly categories (both > 65 and > 75 years) but the distribution of obese
subjects within age categories was balanced between the treatment arms. The proportion of diabetic
subjects was higher among those aged > 65 years in both treatment groups. Less than 20% of elde:!y
subjects had normal renal function (CLcr > 80 ml/min) compared with approximately 75% of ‘thewio)!-
elderly population and there were some imbalances between treatment groups in humbers iri'eaca
renal impairment category.

Elderly subjects had a higher incidence of SAEs, AEs and AEs resulting in death. Ths0otuerail incidences
in the total elderly population (all = 65 years and those = 75 years) were mostly siiahity higher in the
telavancin subjects (see below).

AEs within each SOC did not show a consistent trend to higher rates for either weatment within each
age category although rates for telavancin were more often slightly highwarjeven for those < 65 years.
Sepsis, septic shock and UTI were slightly more frequent in the eldexlyéte’avancin subjects and there
was a higher incidence of respiratory failure in telavancin subjects'> 7 3 years (n=15; 4.6%) compared
to vancomycin subjects in the same age category (n=10; 3.2%)). Mowever, telavancin subjects aged >
75 years presented with more baseline co-morbidities (inclidirig, cardiovascular co-morbidity, MRSA
infection, APACHE II score > 15, sepsis/shock and bacterawmia) compared to vancomycin subjects in
the same age category. Elderly subjects in both age/Categories in the telavancin arm had a slightly
higher incidence of AEs with an outcome of death”Cariwared to the vancomycin subjects.

Table 65: Incidence of AEs, SAEs, D scontinuations and Deaths in ¢SSTI, NP and Total
Patient Populations by [.ndication and Treatment Arm

cS5T1 N\ NP Total (cSS5TI+ NP)
TLV | VAN TLV | VAN TLY | VAN
" Toial Number of Patients (%)
<05 years B35 | s 352 346 1187 1190
==63 vears | 186 N84 397 408 583 592
=75 yvears 04 52 230 233 324 315

a o, (%0) of Patients with at Least One AE
<65 vears | GER(W5.2) | 626(74.2) |272(77.3) |261(75.4) |900(75.8) |887(74.5)
>=65 yeaysf| NS T74.7) | 113(61.4) | 340 (B85.6) | 354 (86.8) [479(82.2) | 467 (78.9)
=78 yeaps\ N3 (77.7) 48 ( 58.5) 201 (87.4) | 207 (888} | 274 (84.6) |255(81.0)
L U No. (%) of Patients with Serions AEs
<O3wenrs 47 ( 5.6) 0 ( 3.6) 78(22.2 59 19.9) 125(10.5) | 99(8.3)
| ==aSsvars | 21 (16.7) 17 (9.2) 150 (40,1} [ 135(33.17 | 190(32.8) | 152(257)
| (775 years 16 (17.0) 11(13.4) 101 (43.9) | 88(37.8) 117 (36.1) |99 (314
N No. (%) of Parients who Discontinued Study Medication Due to AEs
N <63 years 49 (5.9 44 (5.2) 25(7.1) 15(4.3) T4 (6.2} 5050

==05 vears | 25(13.4) 11 (6.0) I5(8.8) 25(6.1) 60 ¢ 10.3) 36(6.1)
=75 vears 12(12.8) 449 17 ( 7.4) 14 ( 6.0) 20 (9.0 18( 57
No. (%) of Deaths
<65 years 1 {<1.0) 6 (<1.0) 45(12.8) 41(11.8) 46 ( 3.9) 47 (3.9
==05 vears | 5(4.3) 2{1.1) 110(27.7) | 103 25.2 118 (20.2) 1105(17.7)
=78 yvears 5(5.3) 1{1.2) 77 33.5) 67 ( 28.8) 82(253) G5 21.6)
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Rates of AEs increased with BMI in both treatment groups. Across the four Phase 3 studies, 58%
telavancin and 58% vancomycin subjects had a BMI > 25 and 26% and 28% of these were obese (BMI
> 35). The proportion of subjects with a BMI > 35 was significantly higher in both treatment groups in
the cSSTI study population compared to the NP studies. There was no dose reduction according to BMI
alone in the clinical studies.

Among the obese the AE reporting rates were higher with telavancin in the cSSTI studies but slightly
higher with vancomycin in the NP studies. The overall proportion of subjects reporting SAEs was
mostly lower in the higher BMI categories but rates were consistently higher with telavancin vs.
vancomycin (e.g. overall ~16% vs. ~6% for the obese). With increasing BMI, a higher propor:itn of
subjects discontinued treatment due to an AE. In the BMI > 35 category more telavancin tan
vancomycin treated subjects discontinued due to AEs and this difference was largely.drivea by, the
number of discontinuations in cSSTI studies. There were few deaths in the cSSTI styidias. rn the NP
studies the proportions of subjects dying as a result of an AE were comparable acriss®MI categories
in the telavancin group. In the vancomycin group there were fewer deaths in&he"®MI[ > 35 category,
which gave a treatment difference of ~18% for telavancin vs. ~7% for vanconiycin for the obese. In
particular, the combined incidence of events of Multi-organ Failure, Sepsit, and Septic shock leading to
death was higher in obese telavancin subjects compared to vancomyc nssubjects (8 cases vs. 2).

AEs, SAEs, deaths and discontinuations occurred more frequently ‘n d abetic subjects. In cSSTI
studies AE rates were generally higher in telavancin-treated dit\betic sdbjects. Also, rates of deaths and
SAEs were higher for telavancin-treated diabetics in theqHAP studies.

In cSSTI studies discontinuations due to AEs among diabetics showed notable imbalances for increased
creatinine (3 telavancin, one vancomycin), acute reraal flilure (5 vs. 0), renal insufficiency (2 vs. 0)
and osteomyelitis (5 vs. 1). Renal SAEs were alto mare frequent in this subject group (8 telavancin
vs. one vancomycin). Respiratory failure SArs occurred more frequently in the telavancin treated
diabetic subjects. Ten of these 12 subject{ in &hie telavancin treated diabetic group came from the NP
studies. The difference between diabetic gnd"non-diabetic subjects and between treatment groups only
existed in the NP studies.
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Table 66: Overall Incidences of AEs, SAEs, Discontinuations, and Deaths in cSSTI, NP
and Total Studies

cSSTI NP TOTAL
TLV | VAN TLV | VAN TLV | VAN
Total Number of patients (%)
Diabetic 237 236 169 165 406 401
Non-Diabetic | 784 702 580 580 1364 1381
Total 1021 1028 749 754 1770 1782

No. (%) of Patients with at Least One AE
Diabetic 190 ( 80.2) | 171(72.5) | 148(87.6) | 150(90.9) | 338 (83.3) | 321 (80.0)
Non-Diabetic | 577 (73.6) | 568 ( 71.7) | 464 (80.0) | 455(78.9) | 1041 (76.3) [ 1033 (T48)¥
No. (%0) of Patients with Serious AEs |
Diabetic 36 (15.2) 19 ( 8.1) 70 (41.4) 33(33.1) 106 { 26.1) | 72 (18N
Non-Diabetic | 42( 5.4) 28 ( 3.5) 167 (28.8) [151(25.6) [200(15.3) 1M N20)
No. (%) of Patients who Discontinued Study Medication Due to AEs

Diabetic 27 11.4) 11{4.7) 13 (7.7} 13(7.9) 40 {9.9}_|T‘r{ 6.0)
Non-Diabetic | 47 ( 6.0) 44 ( 5.6) 47 (8.1 27 4.6) 94 (6N 71 (5.)
No. (%0) of AEs Resulting in Death A
Diabetic 6(2.5) 2 (=1L0) 49 (2000 36({21.8) | 36(13.5) 38 (9.5)
Non-Diabetic | 3 (<1.0) 6 (<1.0) 106 ( 18.3) | 108( 18.3) J'_ DU, ( 8.0) 114 ( 8.3)

Serious adverse event/deaths/other significan* cvants

In the initial application dossier the deaths reportedywilhin the data capture window (up to 28 days
post TOC) for the cSSTI and NP studies were as follows:

Table 67: Overall Summary of Deaths acro:s Studies (cSSTI and NP)
; , 55Ty NP
nipg':;;ﬂi:f rof TLV | VAN TLV VAN
N=1221 N=1222 N=T5 N=T52
Investigator assessed
causality: Related/ 4 0L RSN 1] 3 (0.40%) 2 (0.27%)
possibly probably related \ &
Non related 3Y0.41%) 9 (0.74%5) 147 (19.57%) 138 (18.35%)

T Includes one patient en 7.5 mg/EL\telavancin n smdy 0017, .
The AE causally related to study Dstipy was not necessanly the AE causing death in these panents,

In the ¢SSTI clinici\Listudies the 14 events leading to death in the nine telavancin subjects were
pulmonary oedema, renal insufficiency (two subjects), respiratory distress, respiratory failure, acute
respiratory failure, sepsis, SIRS, cerebrovascular accident, ovarian cancer, ventricular arrhythmia,
cardiagaisest, cardio-respiratory arrest and myocardial infarction. Those assessed by the investigator
as pousib y/probably related to study medication included renal insufficiency, respiratory distress,
reswirhtory failure (all in one subject), ventricular failure, renal insufficiency and cardiac arrest.

“here were four out of window deaths in telavancin-treated subjects including a subject who developed
renal insufficiency who later died later with VAP, one who developed respiratory distress who died later
with ARDS and multi-organ failure, one who discontinued drug due to acute renal failure and
hyperkalaemia and later died with a brain stem infarction and a 95-year old who received twice the
dose he should have plus aggressive diuresis with furosemide who refused haemodialysis for renal
failure.
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In the NP studies 290 subjects died within the data capture window and almost all had a complex
clinical picture with underlying co-morbid conditions at baseline as well as severe pulmonary disease
such as acute lung injury (ALI) or acute respiratory distress syndrome (ARDS).

A numerically higher mortality rate was observed in study 0015 in the telavancin group, whereas the
opposite was found in study 0019. The largest contribution to the ~5% difference in mortality rate
observed in study 0015 was the higher mortality rate in the telavancin group after the EOT. Despite
the numerical differences between treatments in mortality rates the lower bound of each 95% CI was
within -4% and the intervals all included the value of zero.

Table 68: Analysis of Deaths - Studies 0015 and 0019 (NP) - Safety Population

0015 0019 Total NFtudive |
ILV VAN TV VAN T[.T_ _L_ VAN
N=371) N=374) (N=37%) (N=378) 120275 (N=T3Y)
Total Deaths in Window, N (%) [1] 80 (215) £2(166) 70(18.5) 78 (20.6) Nahy | t400ss)
Difference (95% CT) [2] 19% (07, 10.6) 22%(78,35) 1.4%(:26.53)
ﬂiﬁ;i“ Window While Receiving Study Medication, N B(129) 5120 4“(106) 35 N 91(123) 20 (106)
Difference (95% CI) [2] 0.9%(.3.9,5.6) 2% 2 O 1% (.16, 4.8)

[1] Deeaths based om petients with treatment-emerpent sdverse events with death as an outcome and death eccumed within protocol epegifiedmd .
[3] Pomt estirzsare #nd 95% confidence imerval an the mesmmen: difference (relavanein - vancomyem) m death rave. The pooled ans! (55 N\aralid by study,
[3] Dealias escevored prvor 20 End-of- Therapy (EoT) or | day after EoT.

A post hoc analysis of mortality in the NP studies wag conducted using additional data at the
request of the US FDA. The findings were presentéd 12 as a separate paper in the answers to the
Day-120 List of Questions posed by CHMP. The ratianae was to minimise censored/missing data to
support a post-hoc assessment of all-cause mortatity. As noted from earlier data Study 0015 showed
an excess of deaths in the telavancin group=waile Study 0019 suggested comparable death rates at
D28 and at D49 the rate was slightly lowefo' telavancin.

Table 69: Summary of Vital/Stawss at 28-, 49-, and 120-Day Time Points — Safety
Population
Study 2015 Study 0019 Total
Telavaniin Telavanein Telavanein
1omalkg Vancomyein 10marka Vancomycin 10ma/ka Vancomycin
M=272) - (N=374) (N=379) (N=378) (N=T51) (N=T52)
28 Days
Dead 56N 25 5%) T4 (198%) 84 (22.2%) B9 (235%) 179 (23.8%) 163 (21.7%)
Alive 258 (69.4%) 272 (T27%) 278 (73.4%) 269 (T1.2%) 536 (71.4%) B41 (T1.9%)
Zengorad 19 (5.1%) 2B (T.R%) 1T (4.5%) 20 (5.3%) 36 [4.8%) 48 [6.4%)
49 Days
Chond 114 (30.6%) 62 (246%) 100 {26.4%) 16 (30.7%) 214 (28.5%) 208 (27.7%)
£live 234 (62.9%) 242 (64.7%) 257 (67.8%) 231 (B11%) 491 (65.4%) ATY (62.9%)
Censored 24 (6.5%) 40 (10.7%) 22 (5.8%) 3 O(B2%) 46 (61%) 1 (9.4%)
120 Days
Dead 132 (35.5%) 114 (30.5%) 124 {32.7%) 132 (34.9%) 256 (34.1%) 246 (32.7%)
Alive 88 (23.7%) B7 (23.3%) 89 (23.5%) 76 (2001%) 177 (23.6%) 163 (21.7%)
Cenzored 162 (40.9%) 73 (46.3%) 166 (43.8%) 170 {45.0%) 318 (42.3%) 343 (456%)
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The primary analysis i.e. estimation of Kaplan-Meier (K-M) survival rates in the As-treated (As-Tx)

population showed that at 28 days:
e In Study 0015, telavancin was 74.1% and vancomycin was 79.9%.

e In Study 0019, telavancin was 77.6% and vancomycin was 76.0%.

In Study 0015 the curves were initially coincident but diverged at approximately D7 and remained
parallel after approximately D13. The log-rank P value for comparison of survival curves was 0.06. The

survival curves for Study 0019 were close throughout the 28-day interval (p = 0.75).

Estimation of Kaplan-Meier (K-M) survival rates in the AsTx population showed that at 49 days:

e In Study 0015, telavancin was 68.6% and vancomycin was 74.5%.

e In Study 0019, telavancin was 73.1% and vancomycin was 68.2%.

Table 70: Estimated All-cause Unadjusted Point-wise Mortality Rates acDay 28:
As-treated Population
Driff, . an:n':F‘_.ﬂia
Estimated K-M Telavancin- i Celavancin/
Survival at Vancomvein ( Vawcomyein) | Log-rank
Study Treatment 28 Davs SE (95% CI) o, 1./(95% CI) P value
0015 \'nuraru}f-.cin ﬂ.iSISQ 0.0200 00578 \./ 1,_33.5 0.06
| Telavancin 0.7410 00229 | (-0.119:0.00%) « (0.985,1.809)
Vancomycin (0.7598 0.0222 10181 0952
0019 ’ . — - 0.75
| Telavancia 0.7759 00216 | (0¥0077) | (0707, 1283)
. ¢ [Wancomyein 0.7826 0.0151 -0.0242 1.123
Combined - | - . . 0.28
| Telavancin 0.7584 0.017N -0.067. 0.018) | (0.910, 1.390)

Note: Deaths occurring after Study Day 28 have been cendgred.
E-M = Kaplan-Meier; Diff = difference.
t  Based on proportional hazards regression

Table 71: Estimated All-cavse Litadjusted Point-wise Mortality Rates at Day 49:
As-treated Popu'atizn
| Diff. Hazard Ratio
| Estmated E-A Telavancin- (Telavancin/
Survival at Vancomycin Vancomyein) | Leog-rank
Study Trepimen 49 Days SE (95% CTI) (25% CT) P value
Vasconyein 0.7450 0.0231 -0.0581 1.28%9
00135 - - - 0.07
Tolavicin 0.6859 0.0244 | (-0.125,0007) | (0.979,1.697) |
N acomycin 0.6816 0.0245 0.0491 0.857
0014 - - 026
N\ lielavancin 0.7307 00231 | (0.017,0115) | (0.656,1.120) |
CachinY' T:anu:umj.'.cm 0 ZT a1 0.0166 .l:l_{l-l]i 1 1.046 0.65
Telavancin 0.7068 00169 | (-0.059,0034) | (0.864,1265) |

Mote: Deaths ocenrring after Study Day 49 have been censored.
E-M = Eaplan-Meier; Diff = difference.

T Based on propottional hazards regression.

The corresponding tables for all patients with a pathogen (MAT population) were as follows:
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Table 72: Analysis of Deaths at D28 - Study 0015 and 0019 (NP) MAT Population

1S 019 DOkG+ 109
LY YAR LY VAl TLY YAl
[H=257) (He@d 7} (=50 ) (HmEL) HET A (H=Gal)

Taotal Deaths in Wiadsw (2] &0 {26 . BEY S22 [3L . 25N} GB{32.3TH TOi24. PN} LIT{34.493%) 122733.11%
Tifferense |(D5% CI} (1] S.8%( -1.6%, 12.2% ~2.56 ] -P.4N,  A.4% .30 -3.7h, 6,45
Deaths im Window While Eecelving Etudy 3704 AT% 30112 . 15N} IE{AL.BAN ZT0 961N TI{13.0LN) STILD.80%)
Medication [3]

Diffsrence (9%Y CI} (1) 2340 =2, BEN Q.30 -2.88, TN 2.0 =188, S.LN)

Table 73: Analysis of Deaths at D49 - Study 0015 and 0019 (NP) MAT Population

[Eah i a01p 0150019

TLY VAN TLV VAN LV VAR
{d=X57] H=Zd7] H=304) {I=2BL) H=EE511 [H=EZE )
Total Deaths in Wicdow [Z] 81¢21.53%] 64 (25, 004] B2 {26, BTH) A5(23.81%) LEX(ZR.0E%] 15pLT0, IO
Differenze (9S% CI) (1] S5.68[ -Z.2%, 13.5%] -6.60{-14.2%, O.&%) =1.1%0 -6.5%, < 4%)
Ieathe ip Window While BEecelving Etady 3T (L4 .40%] D12 15%) A6{L1.841%) ZF0 9.61%) T3[13.01%] ST {50 . 0% )
Medication (3]
Tifferencse (0S% CT) (1] 238 -3,TH, 8,32W) 238 -2,8%,  T.3W) 2. N L)

A proportional hazards regression analysis for 28-days was conducted to idenlit,ybrognostic factors
and any treatment-effect modifiers related to mortality. Nine factors, all baselix2 characteristics, were
found to be associated with outcome (i.e. APACHE II category, baseline.Ci'CL, cardiovascular disease,
MRSA, multilobar pneumonia, bacteraemia, ARDS/acute lung injuryJ £%1]) geographic region and acute
renal failure [ARF]). ARF at baseline was the only variable that shc¢weiian interaction with treatment.

In Study 0015, 43 in the telavancin group had ARF at baseline wompared with 35 in the vancomycin
group. In Study 0019 there were 30 and 29 in respectiveticat' nent groups.

Across the four studies telavancin-treated subjects witiybaseline ARF (73) had a lower probability of
survival than vancomycin-treated subjects with basesiing ARF (64). More of these telavancin-treated
subjects had ARDS or ALI at baseline than vancorycin-treated subjects (24% vs. 13%, respectively)
but more vancomycin-treated subjects were a!so in chronic renal failure at baseline than telavancin-
treated subjects (23% vs. 14%, respectivaly)

When the 137 with ARF at baseline /2% the total study population) were excluded and the survival
function was recalculated, the suxvial runctions for each group were nearly identical. Therefore there
was an unexplained excess ofsc!l ca use mortality in those with a clinical diagnosis of acute renal failure
at the start of treatment: 44/73 (56.1%) in the telavancin group compared to 21/64 (32.8%) in the
vancomycin group. In conuact, all cause mortality in subjects without pre-existing acute renal failure
was 137/676 (20.2%)%n thetelavancin group and 142/688 (20.6%) in the vancomycin group.

All those with ARTE wh4 died presented with multiple risk factors independently associated with
mortality. Seteral of the risk factors showed an uneven distribution between treatment groups,
includirng ¢ higher proportion of Gram negative infections in the telavancin group and more subjects in
the telzwzancin group were end of life DNR decisions.

Arhorig subjects with an increase in serum Cr of 50% or more from baseline up to 7 days following
weawnent cessation the percentages experiencing any AE associated with death were comparable
Letween the two treatment groups (18.3 % telavancin and 20.9% vancomycin for the combined cSSTI
and NP study populations).

The frequencies of individual TEAEs leading to death were comparable between the two treatment
groups. Of 150 such AEs in the telavancin group the most common were septic shock (16%), multi-
organ failure (15%), respiratory failure (11%) and pneumonia (6%). The three 3 deaths assessed by
investigators as related to telavancin included two cases of cardiac arrest and an ischaemic stroke.
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Deaths considered to follow on from any of multi-organ failure (MOF), sepsis or septic shock humbered
52/150 (35%) in the telavancin group and 31/140 (22%) in the vancomycin group. Review of the
cases showed that a substantial proportion had these conditions at baseline and had infections due to
mixed Gram-positive/Gram-negative organisms. Such subjects were more frequently randomised to
telavancin (15/52 [29%] compared with 5/31 [16%] in the vancomycin group). The applicant
proposed that inadequate treatment of baseline Gram-negative pathogens contributed to the
development of multi-organ failure, sepsis or septic shock in nine of these subjects (eight telavancin,
one vancomycin). It was also noted that among those who experienced AEs of MOF, sepsis or septic
shock a higher proportion died in the telavancin group (74.4% [61/82] vs. 67.8% [40/59] for
vancomycin but not all of these deaths were considered to follow-on from the AEs.

Across the cSSTI and NP studies there was a slightly higher rate with telavancin vs. vancomy::in var all
SAEs and those SAEs that were considered related to study drug. The section below show(; thp tables

provided in the study reports included in the application dossier. The humbers were afer'soirected as
described further below.

Table 74: Total Number of Serious TEAESs, per Treatment Received-and telationship
Al Studies in ¢SSTI* All Studies in Np* < | A% Hﬁ‘;‘*' and Safety
F~ \ tudies
TLV VAN? TLV VAl TLV VAN®
N=1221 N=1222 N=T751 aN—N N=1972 N=1974
Number (%0) of Patients
AllS . Y oo e ,
TEAE”"“"’ 91 (7) 60 (5) 234'al 1197 (26) | 225(16) | 257(14)
Related seri o . _ .
TE;E SErons 26 (2) 13 (1) (&S 17 (2) 49 (2) 30 (2)

[1] Includes pooled data from ¢SSTI Ongimal Protecol and Posdamendment Smdies 2022 2025, 0017 and 00182 (telavancin
7.5 and 10 mgkg)

[2] Includes pooled data from NP Smdies 0015 and 00899

[3] Includes 27 patients (20 m 202a and 7 in 202b Gostamiendment) who received an antistaphylococcal penicillin instead of
AN Dl‘..‘?l:.'l:‘jl'l.

[4] Includes 20 patients who received an dghi®aph lecoccal penicillin instead of vancomycm

[5] Includes 47 patients who received an shiustagiivlococcal penicillin instead of vancomvoin

In the cSSTI studies the mosy frequently reported SAE was acute renal failure (5 treated with 10
mg/kg telavancin). For ai{. SA:s indicating renal impairment rates for the 7.5 mg/kg and 10 mg/kg
doses were 1.6% (3/292) vo, 1.2% (12/1029), respectively. The incidence of SAEs in the telavancin
group was higher ifi subjects aged > 65 years vs. those aged < 65 years, in Caucasians vs. other
races, in diabet/c suujects vs. non-diabetic, in those with BMI > 40 vs. < 40 and in subjects with CLcr
< 50 ml/min vs.% 50 ml/min.

In theWNF\sctudies SAEs were reported in 234 telavancin-treated subjects (31%) and 197 vancomycin-
treatdd sibjects (26%).
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Table 75: Most Common Treatment Emergent SAEs in NP Studies

Event Telavancin Vancomycin
N (%0) N (%0)
Septic Shock 3004 28 (4
| Respiratory failure 21(3) 22(3)
Multi-organ failure 24(3) 142
Renal failure acute 18 (2 11(1)
Sepsis 12(2y 21
Pneumonia 10(1) 142 |
Congestive cardiac failure < 1% 10 (1) ~ _'
Acute respiratory failure < 1% By

Multi-organ failure, acute renal failure acute and sepsis were experienced in more tofavancin-treated
subjects than vancomycin-treated subjects. The incidence of SAEs in the telavancinyand vancomycin
groups was higher in subjects aged > 65 years, in diabetics, in past smokers a7 d w=/subjects with
decreased CLcr.

In the responses to the list of outstanding issues the applicant acknowici!ged that there has been a
problem of misclassification of serious events as non-serious as repfrtudsn all the 4 Phase 3 studies
and that this would have led to under-reporting of serious casesstCicohserned authorities and ethical
committees.

The applicant reviewed all case reports received for the adverse events of Acute Renal Failure (ARF),
sepsis, septic shock and Multi Organ Failure (MOF) fom==hoth telavancin and vancomycin. These are
presented by seriousness assessment across both.th2 c&STI and NP subject populations 1 below. This
analysis was performed by preferred term and irizluaes both events and case reports originally
classified as serious or as non-serious cases:

In terms of relative risk assessment, both telivancin and vancomycin populations were similarly
affected.

Table 76: Reports of ARF;"Gezsis, Septic shock and MOF by serious criteria
o3RI (Poat-Amendment ] HAF,
e ST Mokt Saricuas_ Total Heriouan Bot Ssriouan Total _
Freferred RE Term LW 'AH TLV VEH TLY WAH TLV WA TLW WAH TLV VaH
ARF 4 (=] 3 [ 7 ] ia i1 1s 17 4 28
Sepala/8epric Shosk/HOF 1 2 X X ] 4 [ 45 iz @ 77 E4

Most of the imuoact of misclassification pertained to NP patient population as expected due to their
underiying ivealth problems. The ratio of serious to non-serious assessments was approximately the
same.in tee telavancin and vancomycin groups. A similar review of individual terms of sepsis, septic
sliosZkgand multi organ failure gave numbers as shown:

Yaole 77: Reports of Sepsis, Septic shock and MOF in telavancin and vancomycin
cS5551 (Post-hAmendment | HAE
— Sarioun _Hor Serious Taral _ Bericus___ _Hat Baricus_ Tatal
Freferred AR Tarn TLYV STAH TLYW VAN TLN WAH TLY WaH TLV WAH TLY WAH
SEPSIS 1 1 2 & a ] 1z & 14 i a4 17
EEFTIC SHOCK 1] 1 o L] ] 1 F0 Ie 2 i 32 29
HOLTI-CRGANH FAILURE 1] 1] o L] ] o =4 1a 1 ] 25 14
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There was no evidence to suggest that misclassification of adverse events was related to either country
or individual investigation site i.e. there was no clustering of misclassifications according to individual
investigators.

While the correction of the numbers of SAEs did not affect the conclusions drawn regarding the excess
of all and serious AEs with telavancin vs. vancomycin, nevertheless CHMP raised that it was not
possible to verify whether all of the applicant’s explorations of factors that might have explained the
observed differences were based on the numbers reported as AEs or the total events falling under
these terms. The applicant satisfactorily addressed the issue, providing assurance that that the very
late recognition of these cases still meant that all the previous and extensive analyses performed at
CHMP’s request remain valid and do not impact on the conclusions drawn.

Laboratory findings

In ¢SSTI studies potentially clinically significant (PCS) haematological abnormalitiesi{n wadividual
parameters occurred in £ 3% with no detectable relationship to telavancin dose., Tha iricidence of PCS
abnormalities was higher in NP studies and numerically higher in the vancomy<Cia grOup. Anaemia was
reported as an SAE for one subject in both treatment groups while thrombocytarenia was reported as
an SAE in three subjects in the vancomycin group and none in the telavaricin group.

In cSSTI studies the incidence of PCS chemistry abnormalities for zi\y iadividual analyte was 3% or
less. In the NP studies proportions with values meeting PCS critariaawaie comparable between
treatment groups except for hypokalaemia (< 3.0 mmol/l), whish Gccurred in 9% of telavancin and 6%
of vancomycin subjects. The dose of telavancin did not appzar o be a factor.

Table 78: Incidence of Potentially Clinically/Cignificant Changes in Serum Chemistry
from baseline - All Efficacy an/ ,Safety Studies in cSSTI and NP - Safety
Population

Total NP smudies
(0015001
TLV i% mz/ks VAN TLV VAN
Pts 'I.Tiﬂ'l‘)’.l.b\ wrrnnld Pts with|Abnormal® [Pts with|Abnormal®|Pts with |Abnormal®
Parameter and PCS Criteria| Valy i: W[ (%) |Values’ | N | (%) | Values® | N | (%) | Values® | N | (%)
LDH = 3 = ULN 104 2 [ (=1} g2 ] 293 (=1) 293 2| =1

Magnesinm-L <0.5 minoll T 304 10 | (1) a1l 51 (=1)| 603 a6 | (=1) | 3586 11| (2

Total ¢55TT stu dies (001 T+0015+202h)

Bl

Magnesinm-H > 1.0 smoacll 894

Potassium-L = 3/5unini] 927 17 | () 928 9 | =1y | 387 [30 ] (& TR 3T (6)

Potassium-H N5 J mmol'l 927 | 24| (3) 928 | 21| () 387 |33 | (8) 379 | 32| (6)

bad

(=1 | 911 |3 || 603 |38| (6 | 386 |[27]| (5)

Fewseyvents related to serum chemistry parameters were reported as SAEs or discontinuations due to
~5s7in NP studies one telavancin subject discontinued medication due to increases in all of ALT, AST
2nd ALP while an increase in urea was a contributing event to discontinuation in one other telavancin
subject. See also PCS abnormalities related to renal function discussed above.

AEs in the hepatobiliary SOCs were rare and balanced across treatments (cSSTI three per treatment
group; HAP 18 telavancin and 19 vancomycin subjects). Two cSSTI and two NP subjects treated with
telavancin 10 mg/kg had hepatic SAEs not considered drug-related. The two cSSTI subjects had
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hepatic cirrhosis or cholecystitis with concurrent pneumonia at baseline while the two NP subjects had
pre-existing liver disease or elevated LFTs at baseline.

One telavancin-treated subject (NP) and 3 vancomycin-treated subjects (2 ¢SSTI, 1 NP) had hepatic
AEs that resulted in death. The telavancin subject had hepatorenal syndrome while the vancomycin
subjects died following hepatic failure and/or coma. Two subjects (one per treatment group)
discontinued due to a hepatic AE.

In ¢SSTI and NP studies rates of AEs associated with abnormal LFTs were generally comparable
between treatments and between telavancin dose groups. Increases in ALP to > 1.5 x ULN occurred(in
<1% with 7.5 mg/kg telavancin, 15 (2%) with 10 mg/kg and in 11 (1%) vancomycin-treated_ suljjects
in cSSTI studies. There were increases > 2 x ULN in 23 (5%) telavancin and 40 (8%) vancomyc¢in
subjects with NP. Concurrence of liver injury (i.e. increased ALT) and reduced function (ingraaved total
bilirubin) did not occur in any subject receiving telavancin.

Discontinuation due to adverse events

There were 17 subjects in the clinical pharmacology studies (13 telavancin), 150 subjects in the cSSTI
studies and 100 subjects in the NP studies who discontinued study medicition due to at least one AE.
Overall rates of discontinuations due to AEs were comparable for telayarcirndoses 7.5 and 10 mg/kg.

In the clinical pharmacology studies the most noteworthy AEs resiltinz in discontinuation of subjects
receiving telavancin were red man syndrome or AEs consistentwith re< man syndrome.

In ¢SSTI studies discontinuation of study medication or “tudy cue to AEs occurred in 88 (7%)
telavancin-treated subjects and 62 (5%) vancomycin-treated subjects. The most frequently reported
AEs leading to discontinuation of 10 mg/kg telavancin wzre nausea (10), rash (9), increased blood
creatinine (7), vomiting (7), acute renal failure (6) ana osteomyelitis (6). One subject discontinued
telavancin due to erythema multiforme but {tswas thought to be related to iopromide. Discontinuations
from vancomycin were most often due to gruriwes (7), drug hypersensitivity (5) and rash (5).

In NP studies 60 subjects (8%) suhiects I the telavancin group and 40 (5%) in the vancomycin group
had at least one AE that resulted irf discontinuation. The most common of these AEs were acute renal
failure (9 telavancin and 2 vangbnw/ifi), QTc prolongation (8 and 2) and blood creatinine increased (6
and 1). Conversely, septic shhcke&dne and 5) and multi-organ failure (one and 4) occurred more often
in vancomycin-treated subjeuts: In 33 (4%) telavancin-treated subjects and 14 (2%) vancomycin-
treated subjects theAEs th&i resulted in discontinuation were assessed by investigators as
possibly/probably réinted to study medication.

Post marketing experience

Telavancm wa's first marketed in the United States on 5 November 2009. Safety data from 11
Septembur 2009 (date of approval in the US for ¢cSSTI) to 10 March 2010 were summarised in the
re’sponses to the CHMP’s D120 List of Questions along with the first PSUR. A second PSUR was
subimitted for data up to 11 September 2010 with the answers to the outstanding issues at Day-180
<of the Marketing Authorisation application procedure). No actions had been taken for safety reasons
by regulatory authorities or the MAH and there had been no changes to the CCDS during this period.

There had been 54 medically confirmed case reports and no fatal reports. Notable have been the 15
reports of nephrotoxic renal events as shown in the table. It should be noted that some of these
reports were associated with off label use, including three patients with endocarditis who developed
renal failure.
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Table 79:

Investigation SOC)

Nephrotoxicity Cases (under the Renal and Urinary disorders and

. A .
Case Number Grng;er Preferred Term Outcome Serious
010US001126 Unk Creatinine renal Unknown No
- ' - Unk clearance decreased i
| 57 year i
2010US001267 xi';‘;“ Renal failure Unknown Yes
2010US8001311% Uk Renal failure acute Unknown Yes
Female
Unk .
201005001648 .Fe;::ble Benal impairment Unlmown No |
£ K
2010175001 728% Unk Fenal fatlure Tnknown Yeg
Female N
2010US001850 Eﬂt Renal failure acute Unknown Tea
. Unk Blood creatinine VY
002159 : ;
2010US00215¢ Unk nereaced Unknewn N\ Mo
R - W, — A
Case Number Gi;g(;er Preferred Term Outcome Serious
2010Us002600 | 53 years | Blood creatinine Unknfwh Yes
- - Male increased YN’ §
- Unk Blood creatinine
2010US00322 ; koY }
01005003 Male increased _1 in oy Ne
2010US003263 38 years | Blood creatinine Unknown Yes
- | - Male increased
Unk Dehydration
2010US003348 \_i 1 Renal failure Resolved Yes
~ale Rash A
T
2010US003356 Fetl.llicle Renal disorder Unknown Yes
Renal failurssacute
Pyrexia
50 years Naged
2010US003454 | © \13; 1; Vopaisiny Unknown Yes
B Cvinos s
eyt rate increased
Uldils
Tnl¢ .
2010US003464 ETEJ Renal failure acute Unknown Yes
17
2010US003468 N njz Renal impairment Unknown Yes

*Case 2010UF081728 15 a duplicate to 2010US001311

Among«th¢ targeted medical events there have been two cases of leucopenia and neutropenia and one

of decthase WBC and a small number of reports of hepatic events with one case of urticaria and

pruritys.

206.1. Discussion on clinical safety

While there were some imbalances between treatment groups uncovered that might have contributed
to differential risks of AEs (including SAEs and deaths), none of the findings can explain away the
differences in safety profile between telavancin and vancomycin. In the additional analysis of mortality,
based on a much more complete dataset, the higher rate of deaths in the telavancin group in one NP
study persisted but this was not observed in the other NP study. Among the prognostic factors for
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mortality that were identified, acute renal failure (ARF) showed an interaction with telavancin
treatment and all the analyses presented clearly bear this out.

A summary outlining some of the most pertinent observations is provided below:

e Those entering the studies with pre-existing renal impairment and especially those already in ARF
were at particular risk of adverse events and poor outcomes if assigned to telavancin.

e The nephrotoxic effect of telavancin is greater than that associated with vancomycin. Renal AEs
occurred in telavancin-treated subjects with or without prior renal insufficiency or risk factors for
developing renal injury. The risk seems to be greater in those with some predisposing factors
including concomitant use of other nephrotoxic medications.

e With the exception of the rates for subjects with any AE in NP studies, all the comparisens‘hetween
treatments according to age groups (< 65 years, over 65 and over 75 years) indicatec\higher rates
of AEs, SAEs, deaths and discontinuations due to AEs in elderly subjects who réceied telavancin
compared to those who received vancomycin.

e The tabulation of AEs by BMI mostly showed an excess of AEs, SAEs and {igyontinuations due to
AEs in telavancin subjects who were at least overweight with a particylar aiierence vs. vancomycin
in those with the highest BMI values.

e Similarly, there were higher rates of AEs, SAEs, deaths and dig¢continuations due to AEs in
telavancin-treated diabetics in one or both of cSSTI and HAF stadies with no obvious explanation
at present.

e Telavancin may elicit prolongation of QTc intervals. Atyaresent there is no clear evidence that this
prolongation is associated with clinically importafit arrhythmias. Therefore the issue is important
but it can likely be dealt with by the usual list"Cf exClusions and warnings to avoid administration of
telavancin to subjects potentially at high risk &f developing arrhythmias if exposed to a QTc-
prolonging agent.

The applicant provided a separate and detaied review of the non-clinical and clinical data regarding
the renal effects of telavancin/HP-R~ZD."Non-clinical studies showed that there is renal tubular injury
and tubular epithelial vacuolisation 2w, in contrast to vancomycin, telavancin/HP-B-CD has not been
shown to exert glomerular dzfnage. Most renal effects of telavancin were the same as for HP-B-CD.
When HP-B-CD:telavancinsiativs of 10:1, 4:1 and 2:1 were tested the 10:1 ratio showed the lowest
level of renal degeneratiorinazid necrosis. The applicant considers that the presence of HP-B-CD in the
formulation at a ratia 05,10:1 reduces the incidence and severity of the observed changes and
concludes that HP-3¢CL attenuates glycopeptide-associated toxicity but has distinct effects itself.

The functiopancivanges in the kidney and the histopathological signs of renal damage were reversible
after a ¥ecavely period of 4 weeks in rats and in some of the dogs. Vacuolisation of the urothelium,
especic.ly m the proximal tubular cells, was not reversible after 4 weeks. The applicant proposes that
lysesomai vacuolisation represents a cytoprotective event in renal tubular cells after repeated exposure
tovelz.vancin/HP-B-CD and is expected to reverse with the same half-life as the turnover time of the
proximal tubular cells.

The data indicate that telavancin should not be used in those who have ARF.

The additional post-marketing safety experience indicated that there had been a preponderance of
reports of acute renal injury despite the careful advice provided in the US labelling.

In the responses to questioning by CHMP (D-180 outstanding issues), two matters of major importance
were analyses of safety and efficacy after excluding patients with pre-existing renal impairment.
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However, elimination of these patients did not mitigate the between-treatment differences in safety.
Thus it was concluded that attempts to prevent telavancin being used in such patients (i.e. those with
pre-existing renal impairment) by means of the SmPC would not satisfactorily address the Major
Objection.

Finally, while there are no outstanding major concerns regarding the demonstration of efficacy there
remains no sound explanation in terms of patient characteristics and management for the imbalances
in mortality rates in HAP/VAP studies (with a higher rate for TLV in one but not the other study but an
overall higher rate on pooling the data), for the higher rates of AEs mapping to the infections SOC an4
for the higher rates of sepsis and septic shock with TLV.

From the safety database all the adverse reactions reported in clinical trials and post-marketingihawe
been included in the Summary of Product Characteristics.

2.6.2. Conclusions on the clinical safety

The safety profile of telavancin is inferior to that of vancomycin in subjects with ¢amiJlicated skin and
soft tissue infections (cSSTI) and nosocomial pneumonia (NP). The differencesOLserved between
treatments cannot satisfactorily be ascribed to imbalances of baseline ch&racteristics or subject
management.

2.7. Pharmacovigilance

Detailed description of the pharmacovigilance system

The CHMP considered that the Pharmacovigilance system as described by the applicant fulfils the
legislative requirements.

Risk Management Plan

The MAA submitted a risk managetaen »plan, version 1.7 from May 2011, which included a risk
minimisation plan.

Table 80: Summarvef the risk management plan

Safety issue | Proposed Proposed risk minimisation activities
[*pharmacovigilance
| activities

Identified risks

Nephrotaxisity Additional Information on nephrotoxicity is included in the SmPC
pharmacovigilance: in the sections Posology and method of administration
Follow-up questionnaire | (4.2), Contraindications (4.3), Warnings and
and post marketing precautions (4.4), Undesirable effects (4.8),
authorization safety Pharmacokinetics (5.2) and Preclinical safety (5.3)

study. Additional risk minimization:
Educational materials for HCP: DHPC and Healthcare
Professional Guide.
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Prolongation of
cardiac repolarisation

Additional
pharmacovigilance:
Follow-up questionnaire
and post marketing
authorization safety
study.

Information on prolongation of cardiac repolarisation is
included in the SmPC in the sections Warnings and
precautions (4.4), Undesirable effects (4.8) and
Pharmacodynamic properties (5.1)

Additional risk minimization:

Educational materials for HCP: DHPC and Healthcare
Professional Guide.

Infusion-related
reactions (red man
syndrome/histamine
release/hypersensitivi
ty reactions)

Additional
pharmacovigilance:
Follow-up questionnaire

Information on infusion-related reactions (red man
syndrome/histamine release/ hypersensitivity) AEs i
included in the SmPC in the sections Posology and
method of administration (4.2), Warnings and
Precautions (4.4) and Undesirable effects (4.8).
Additional risk minimization:

Educational materials for HCP: HealthcaresFiofessional
Guide.

Ototoxicity

Additional
pharmacovigilance:
Post marketing
authorization safety
study

Information on ototoxicity is included (n ti\e SmPC in
the sections Warnings and Precattions (%.4),
Interactions (4.5) and Undesiraivie ‘2ffects (4.8).
Additional risk minimization:

Educational Materials for HCrs, Hizalthcare Professional
Guide

Concomitant
administration of
nephrotoxic
medications

Additional
pharmacovigilance:
Follow-up questionnaire
and post marketing
authorization safety
study

Warning in Section 4.4 of ta< SmPC.

Additional risk mirin.ization:
Educational matarials’for HCP: Healthcare Professional
Guide

Interference with
clinical tests

Routine
pharmacovigilance

Informatiantan the interference with clinical tests
during trea:ment is included in the SmPC in the section
Interactions (Section 4.5).

AGEitional risk minimization:

tducational materials for HCP: Healthcare Professional
Juide

Antibiotic-associated
colitis and
pseudomembranous
colitis

Routine
pharmacovigilange

Information on antibiotic-associated colitis and pseudo-
membranous colitis is included in the SmPC in the
sections Warnings and precautions (4.4) and
Undesirable effects (4.8).

Potential Risks

Hepatotoxicity

Additianal
pharmacovigilance:
Foliaw-up questionnaire
and post marketing
authorization safety
study

Information on hepatotoxicity is included in the SmPC
in the sections Undesirable effects (4.8) and Preclinical
safety (5.3).

Developmerit ¢S arug
resistantistnicis

Additional
pharmacovigilance :
Participation in
microsurveillance
program

Information on the potential of development of drug-
resistant strains is included in the SmPC in the section
Pharmacodynamic properties (5.1).

Qvesgrowth of
nonsusceptible
microorganisms

Routine
pharmacovigilance

Information on overgrowth of nonsusceptible
microorganisms is included in the SmPC in the section
Warnings and Precautions (Section 4.4).

Anaphylaxis

Additional
pharmacovigilance:
Follow-up questionnaire

No additional risk minimization necessary

Thrombocytopenia

Routine
pharmacovigilance

No additional risk minimization necessary
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Neutropenia

Routine
pharmacovigilance

No additional risk minimization necessary

Teratogenicity

Additional
pharmacovigilance:
Telavancin Pregnancy
Exposure Registry

Information on teratogenicity is included in the SmPC in
the sections Contraindications (4.3) and Fertility,
pregnancy and lactation (Section 4.6).

Information on the pre-clinical findings is included in
Section 5.3 of the SmPC.

Additional risk minimization measures

Prescriber checklist

Educational materials for HCP:

DHPC to be distributed prior to distribution of the
product, Healthcare Professional Guide

Off-label Use

Additional
pharmacovigilance:
Data collected from
post-marketing
authorization study

Information on the therapeutic indications is(insiyiaed in
Section 4.1 of the SmPC.

Information on the posology, method of administration
and recommended duration of use is |irov/ded in
Section 4.2 of the SmPC

Information on the antimicrobia'cactivily is provided in
Section 5.1 of the SmPC.

Educational materials for HCi;

DHPC to be distributed prior to distribution of the
product, Healthcare Profes:iznal Guide

Missing information

Immunocompromised
patients

Routine
pharmacovigilance

A sentence on theack of information on
immunocompromisad patients is included in the SmPC
in the sectionWNarpings and Precautions (Section 4.4).

Obese patients

Additional
Pharmacovigilance:
Pharmacokinetics obese
subjects study

Informatien'an obese patients is included in the SmPC
in thy sactibn Posology and method of administration
(Section 4.2).

Interaction with
general anaesthetics
and muscle relaxants

Routine
pharmacovigilance
However, this typeiaf
reaction would triggena
follow-up questicanare

Saction 4.2 of the SmPC warns against bolus injection,

‘ and advises that telavancin should be given over a

period of 60 min.

The CHMP, having considered the cata submitted in the MA application is of the opinion that the
following risk minimisation agtititie s are necessary for the safe and effective use of the medicinal

product:

e A health care professional educational pack to be distributed to all physicians who are
expected to prgsexsibe or use Vibativ, containing:

—  ThesSuwnmary of Product Characteristics

— &Th2 Patient Information Leaflet

—( Ime Healthcare Professional Guide. The Healthcare Professional Guide should contain the
iollowing key messages:

e That Vibativ has a risk of nephrotoxicity including increased risk of mortality in patients
with pre existing acute renal failure and is therefore contraindicated in patients with pre-
existing acute renal failure and in patients with creatinine clearance < 30ml/min, including
patients undergoing haemodialysis. Vibativ should be used with caution with other
nephrotoxic drugs.
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e That the benefit risk balance for the Complicated Skin and Soft Tissue Infections indication
was assessed as negative by the Committee for Medicinal Products for Human Use (CHMP),
therefore Vibativ should not be used in this or other indications not approved.

e That patients’ renal function should be assessed and monitored and initial dose and dosage
adjustments should be calculated based on the creatinine clearance.

e That there is a potential risk of teratogenicity and Vibativ is contraindicated during
pregnancy. The pregnancy status of women of childbearing potential must be established
prior to dosing with telavancin and women of childbearing potential must use effective
contraception during treatment.

e The role and use of the Prescriber Checklist sticker included in the product packate tc
document the established pregnancy status prior to dosing.

e The existence and scope of the pregnancy register and details of how té2iter patients into
it.

e There is a risk of QTc prolongation and Vibativ should be used witn sution in patients
taking drugs known to prolong the QT interval.

e That there is a risk of infusion related reactions including {es man syndrome-like reactions.

e That there is an identified risk of ototoxicity and patierits ¢ gveloping ototoxicity signs or
symptoms or patients receiving other drugs with ototosic*gotential should be carefully
evaluated and monitored.

e Healthcare professionals should be aware that tiie administration of Vibativ may interfere
with some coagulation laboratory tests aad ¢,ualitative and quantitative urine protein tests.

e The need to counsel patients on,impoitant risks associated with Vibativ therapy and
appropriate precautions when icirig the medicine.

¢ Direct Healthcare Professional. Comimunication letter to be distributed to all physicians who
are expected to prescribe or usg¥ibellv, the text of which is appended to the CHMP assessment.

User consultation

The results of the user consultation with target patient groups on the package leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on
the readability of the lnbel and package leaflet of medicinal products for human use.

2.8. Ber=iitaRisk Balance
Benziits

s (Br.neficial effects

"'ew antibacterial agents are required, especially for the treatment of resistant pathogens and the
treatment of infections in the increasing number of patients with impaired immune systems.

Telavancin demonstrated comparable efficacy vs. vancomycin in complicated skin and soft
tissue infections (cSSTI) and nosocomial pneumonia (NP) studies

Non-clinical data suggested that telavancin could be active against hetero-resistant vancomycin-
insusceptible S. aureus (hVISA) and certain vancomycin resistant enterococci (Non-VanA-VRE).
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However, there are no clinical data to indicate whether telavancin could be effective against such
organisms.

e Uncertainty in the knowledge about the beneficial effects.

In some patient sub-groups (e.g. elderly, obese and diabetic patients) the efficacy of telavancin was
numerically lower than that observed with vancomycin. The applicant has explored risk factors for
clinical failure and documented some instances of imbalances in risk factors between treatment groups
but these cannot wholly account for the observations made

Risks

¢ Unfavourable effects

The clinical data point to an overall conclusion that the safety profile of telavancin is«agt™assgdod as
that of vancomycin. This conclusion applies even after removing patients with pre-uixisting severe
renal impairment from the analyses. There is an imbalance in the mortality rates in“the combined
HAP/VAP studies in favour of the comparator and there are higher rates of AES Jaapping to infections,
sepsis and shock in telavancin-treated patients. It is not possible to determinelts what extent these
imbalances may reflect issues of safety or efficacy or both in individual_natients

e Uncertainty in the knowledge about the unfavourable effects

The applicant has explored risk factors for various types of AEs, particiiarly renal AEs, and
documented some instances of imbalances in risk factors bgtween treatment groups but these cannot
wholly account for the observations made.

Benefit-risk balance

Notwithstanding a non favourable risk-benei’f balarice in the overall patient population, it is observed
that for subjects with nosocomial pneumofia due to Gram-positive pathogens and who cannot receive
commonly-used antibacterial agents (e.gyade to hypersensitivity or due to MRSA) there are limited
treatment options for this life-threatining’infection. Thus, the risk-benefit balance for telavancin may
be considered favourable if its uza,is.50nfined to carefully specified clinical circumstances and with
adequate patient monitoring,

2.8.1. Discussinon on ' he benefit-risk balance

The efficacy of televznsin in both adult target populations (cSSTI and NP) has been shown as
comparabledoqrarizomycin.

The apparént increased nephrotoxicity of telavancin as compared to vancomycin remains a major
safety nolicern though. Proposed attempts to restrict the patient population eligible for receipt of
telavenciiv do not wholly resolve these concerns.

Wowaver, within the framework of robust risk minimization measures to be in place to support the
vost-marketing use, telavancin could prove valuable in some instances to treat adult patients affected
by nosocomial pneumonia known or suspected to be caused by methicillin-resistant Staphylococcus
aureus. The target patients would likely be severely ill hospitalised patients under close monitoring,
subjected to short-tem treatment. In these carefully specified clinical circumstances, a positive B/R
balance for the use of telavancin could be entertained.

In conclusion, the overall benefit/risk balance of telavancin is negative for both of the broad indications
initially sought by the applicant.
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However, the CHMP considers that the benefit/risk balance of telavancin for the treatment of

nosocomial pneumonia known or suspected to be caused by MRSA, exclusively in situations where it is

known or suspected that other alternatives are not suitable, is favourable.

2.8.2. Risk management plan

A risk management plan was submitted. The CHMP, having considered the data submitted, was of the

opinion that:

¢ pharmacovigilance activities in addition to the use of routine pharmacovigilance were needed to

investigate further some of the safety concerns

e the following additional risk minimisation activities were required

— A health care professional educational pack to be distributed to all physicians o are

expected to prescribe or use Vibativ, containing:
e The Summary of Product Characteristics
e The Patient Information Leaflet

e The Healthcare Professional Guide.

— Direct Healthcare Professional Communication lettei to e distributed to all physicians
who are expected to prescribe or use Vibativ, the textf vihick/is appended to the CHMP

assessment

2.9. Recommendation

Based on the CHMP review of data on quality,“safety and efficacy, the CHMP considered by majority
decision that the risk-benefit balance of¢/ihativ in the treatment of adults with nosocomial pneumonia

(NP) including ventilator associatedwrizunionia, known or suspected to be caused by

methicillin-resistant Staphylococcus atseus (MRSA), exclusively in situations where it is known or
suspected that other alternativ{:s aye not suitable was favourable and therefore recommended the

granting of the marketing authorisation.
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