WD 2011/ 035305PCT/ US2010/ 049659 COVPCOSI TI ONS AND METHODS FOR TREATI NG
BACTERI AL | NFECTI ONS USI NG CEFTAROLI NE CROSS- REFERENCE TO RELATED

APPLI CATIVONSoHTIss®sappl i cation clainms priority to U S. PCONIS$010/089659
Application Serial No. 61/244,120 filed on Septenber 21, 2009 and U. S.

Provi sional Application Serial No. 61/294,901 filed on January 14, 2010,
both of which are hereby incorporated by reference in their entirety. FIELD
OF THE | NVENTI ON The present invention relates to conpositions conprising

cef tar ol iG@MIFOATIOAY ASDIVIETIRODS FOR TRE CAINGBACTERTO8 INFECTAON9TEL hods
for treating bacterial infections, such as conplicated skin and structure

i nfections (cSSSI) and COWHWNMEFT%%EEH al pneunoni a (CABP) by
adm ni stering ceftaroline or a prodrug thereof (e.g., ceftaroline fosaml).
BACKGROUND OF THE | NVENTI ON Ceftaroline is a novel parenteral cephal osporin
wi th a broad spect OROSS-REFHREN¢EQREIATEDIAPRICIIAPIONPOr t ant

comuni ty-acquired and hospital -acquired Gramnegative and Gram positive
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are as defined therein. SFIBE])%FTNEEII@V&N&I@)@ di scl oses net hods for
preparing the conpounds, and generically discloses fornulations of the

conpounds, dbehreast aq@emusre@ms tcs aimmltmis oernpmreng apftaroli@e or a prodrug thereof
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U S. Patent No. 055 di scl oses chem caI %enus whi ch i ncl udes
conpouﬁ@l%‘l%?terfr%gr‘i‘?ﬁﬁr& ine or gpgdrug therggfde-g., ceftaroline Tosamil)
BACKGROUND OF THE INVENTION
Ceftaroline is a novel parenteral cephalosporin with a broad spectrum of activity against
15  clinically important community-acquired and hospital-acquired Gram-negative and Gram-
positive pathogens including methicillin-resistant Staphylococcus aureus and multidrug-resistant

Streptococcus pneumoniae.

U.S. Patent No. 6,417,175 discloses compounds having excellent antibacterial activities
for a broad range of Gram-positive and Gram-negative bacteria. These compounds are

20  represented by the general formula:

RlHN

wherein RI-R4, Q. X, Y and n are as defined therein.

U.S. Patent No. 6,417,175 discloses methods for preparing the compounds, and

generically discloses formulations of the compounds, such as aqueous and saline solutions for



Ceftaroline fosam | is a sterile, synthetic, parenteral prodrug

cephal osporin antibiotic. The N-phosphonoam no wat er-sol uble prodrug is
rapi dly cwowverteeosnt o t he bi oactive ceftaroline, whichPRIASHEOI049659
denonstrated to exhibit antibacterial activity. Ceftaroline fosam | is
known as (6R, 7 R -7 -
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U S. Patent No. 7,419,973 discl oses conpositions conprising ceftaroline

fosam | and dj h_as Pat ent Nos.

6 a7 175" ave> €005 s Ge 88 epei ARk MshpgudssdioBin ) Her er ence,
i n theifsrneitd:i rety. WO 2011/ 035305PCT/ US2010/ 049659 There is an existing
and continual need in the art for new and i nproved conpositions conprising
ceftaroline or a prodrug thereof and nethods for treatlnq}pacterlal

i nfections by adm ni stesimegucektarol i ne or a prodrug?thet eof. The present

i nvention provides conp05|t|a§ nd nethods for treftimg bacteri al

i nfections using ceftaroline reQ# ., ceftaroline
5fosam | ). These conpositions andlnet_;Bng I S|ngly and unexpectedly
effective in treating bacterial |nFecD ons su@ as conplicated skin and
structure infections (cSSSI) and co nity-asgqui red bacterial pneunonia
(CABP). SUWMARY OF THE | NVENTI ON According to sonme enbodi nents, the present
i nvénti on provi des conpositions for 10 tréatifent of bacterial i nfections
that conprise fromabout 200 ng to about 800 ng of ceftaroline or a prodrug

t her eof anddef&8lihdRBamVisaf st@fle,lsyAthtid) pﬁl@nt@ﬁdpﬁbﬁmg cephalosp€Raktibigiict 0 sone
enbodi nents, the present invention provides conpositions for treatnent of
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patients wth a creatinine 15 cl earance from about to about 80 mM/mn of
about known knedR, gt at(@K)- 2-|ﬁah0mm0)&2)€[5‘f(p1105p1®fnpammbb he.4-thigolezpeht s with a
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bact er laagdbidyRfoft.2 DS 2 {chal- caﬂmsmylla&eCéﬂtmm@ubwmﬂZﬁh@y bgan acedbaeitl h§HOusy of
ceftar%llne or a prodrug thereof and provide a nmean AUC for ceftaroline in
patient¥™ith a creatinine 20 clearance fromabout 30 to about 50 m/min of
about 1.5 tinmes greater than nean AUC for ceftaroline in patients wth a
creatinine clearance of nore than about 80 m/mn. cn, According to some
enbodi ments, the present invention provides nethods f%ﬁ treating bacteri al
infections in patients in need thereofoby-providing/a tosage form

conpri sing about 200 ngy to(ibgut 800§ng of ceftarol or a prodrug thereof
and addi ng about 20 m of s rk’ erfto 25the do age formto forma
constituted sol ution thatHiras of //ab . out 6.5 and

adm ni stering the consti t ut e@’ solutldﬁ t
about one hour. o

s over a period of

O *CH;COOH -H,0
U.S. Patent No. 7,419,973 discloses compositions comprising ceftaroline fosamil and a
15  pH adjuster, such as, L-arginine.

U.S. Patent Nos. 6,417,175 and 6,906,055 and 7,419,973 are incorporated herein by

reference, in their entirety.



Accordi ng to sone enbodi nents, the present invention provides nethods for
treating bacterial infections by providing a dosage form conpri si ng about
400 ny ofwoebtiassdosne or a prodrug thereof and adm ni st @CirAg2@0mess? i t ut ed
solution conprising the dosage formover a WD 2011/ 035305PCT/ US2010/ 049659
period of about one hour to patients with a creatinine clearance from about
10 to about 50 m/mn. According to sone enbodi nents, the present

i nvention provides nmethods for treating bacterial infections in patients in
need ther eofrh by iPLOMiHinD An@cSRDANGEPITTE HRIrInS iy d FRALLAMPATR!
ceftaroline or a prodrug thereof and adm nistering a constituted sol ution
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over a period of about one hour and repeating the adm nistration every 12
hours @v@rred bpeeiiad gnefmemib(HABP o about 14 days. According to some
enbodi ments, the present invention provides nmethods for treating

15bacterial infections by qiiM¥MARYDORTIAS RGCENGTONCONPr i si ng about 400 ny
of ceftaroline or a prodrug thereof and adm nistering a constituted

solution co 1.5§ I i . ur to
patients w %I%E%ra%l?g%%?ﬁ? %{e?ﬁc egétgﬁlgge&}ér&%%%gégﬁk ¥ %ﬁ{leg%gﬁghstﬂ% fﬁf/ m n and
r ep@at itmegtnteheofdeinicrialsbfcations tha venyriskXrduo abait 30Emgdo plarit 800 o ofbeftirolhet o

about 14 days. 20Accor.ding taq,so nbodi nents, the present invention
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t hereof by administerin dosage form conprisi ng about 20Q. t o about 800
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adm ni stiarolng io phtiatovitne ceati@ngclodruy of herethn about 80 nilfmione aspect, the
present invention provides conpositions conprising ceftaroline or a prodrug
t her eof t hatAcesrdingfté eahé ebddimeiithiehd preshmmmtntoh poaddarcomposditiémeddt ons, e. g.,
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enbodi ments, the conpositions conprise phosphonocephem prodrugs of
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conpositions conprise an anount of ceftaroline or prodrug thereof, which is

ef f ect iad@imigeringtbaeensHiutegrsolysion & tha patigifsever ® AFricshrfisbe odehpiti cat ed ski n
and skin structure infections (cSSSlI) and conmmunity-acquired bacteri al
pneunoni a ( GABEYIng T eorahrerabrdinments.(see Ribtsut inyo@iongprovades uethgly forgreatinout 300
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prodrug thereof and administering a constituted solution comprising the dosage form over a
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15 about 700 ngy, about 800 ng, about 900 ng, about 1000 ng or about 1200
nmyg. I n sone exanples, the anobunt nay between about 200 ng to about 800 ng.
I n exenmplsioRoarisssdsnent s, the anount nmay be about 400 nBCTIUS2@0I0¢4659
exenpl ary enbodi nents, the anmount nay be about 600 ng. The conpositions may
further conprise one or nore pharmaceutically acceptable carriers. 20In
further enbodi nents, the conpositions nay conprise L-arginine. L-arginine
may be added as an al kalizing agent to control pH of the conposition, to
i ncr eaggrih Lot a%or?ttJn%'ﬁgﬁﬂo%QgéM wItE’a'cf&ﬁﬂM@cl%%h’&'ﬂdrﬁ%bd%ft 16 €S 4tRLPSG ne or a
prodrug thereof. For exanple, L-arginine may be added to control pH of a
const i tltreid- sol uti on conprising ceftaroline or a prodrug thereof to a pH
bet ween, about 4 and 7, for exanple, to a pH of about 4.8 to 6.5. In sone
exanpl es, t Iz*b@cqerﬂlingaqsctme aBbetimeds the FesntingeBionQedvtidasahdtinels fosemtiing has
aqueou bout 8t be. suf i.ent for
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WO 201 /035305PCT/U8201 / 049659 The ratio o#'ceftaro | ine or a prodrug
t her eofto gwug75 ngbfmhrol i ne fosam | or ceftaroline fosam | nonoacetate
nonohydrate) to L-arginine may be about 1 to about 2, such as, about 1.4,
about 1.5, asbgtmlinz t@same abbmtimdnt? thd:mﬁseakmwpit'em mcm‘dersamdthpdsrﬁqr thstiapout 1. 5.
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ceftar gk,&gwpefrlgggﬁhgoutgqb%fam gxanpl es, about 263 ng of L-arginine may be
used for about 0 ng of anhydrous and acetic acid free ceftaroline

fosam | . Th%cEﬁ'Hln% t@@&ﬂﬂ@@ﬂ%&é@ﬁ%tg Qﬁ%ﬂe%ﬂt fngéﬁmnlpr Wéﬂﬁ(ﬁfs foidRBlhE acid

solvate to L-arginine nma bet ween .7 to about 1.8. Arginine can
reddt \hidcterid effeciond b}’l erofvahm dosagmlforms;omptlsmg alvmltt afimigtod ccfeir@lmeaulr iane to

forman a i ne The ar | acks tam ri ng and
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provi des new and i nproved conpositions conprising.ceftaroline or a prodrug
t her eofml(ngingnd “’t?é'f‘ttn&rtb? ?‘fﬂ%‘nfsgé‘%?ﬁ FEYdh QUG AP H: é@ow&%ﬁﬁb% lfess than
about %gsof argi nine adduct. In some exanples, the conpositions conprise
about 100 ngy to about 1200 ng ceftaroline or a prodrug thereof (e.g.,
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adduct . Such corrp sitions are ef%ectl ve for the 'treatnment of bacteri al
i nf ect ibasterjal enfgction2 O ESSH iramd GABRS by pdwondcrargyodiisagmosn comprigegpesi t i ons

may co ise a rLghni ne.adduct of For
2011/ 03850ase TP E BleaFOREEHT by ra BTG ohd o o R 1 ons
conpr i $empski@drdik Bomirafikehteltin @ﬁtldﬁ@’ with BnoviiNserious hypersensitivity or in patients who

have demonstrated anaphylactic reactions to beta-lactams.

25 DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compositions comprising ceftaroline or a prodrug thercof

and methods for treating bacterial infections by administering ceftaroline or a prodrug thereof.

In one aspect, the present invention provides compositions comprising ceftaroline or a

prodrug thereof that are effective for the treatment of bacterial infections, e.g., complicated skin
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In some enbodi nents, the conpositions conprise |less than about 2% of

argi ni ne adduct. In exenplary enbodi nents, the conpositions conprise from
about 200wopotign3siwsut 800 ng of the ceftaroline or prodPag/ushevsefoss and

| ess than about 2% of arginine adduct. In other exenplary enbodi nents, the
conpositions may conprise |less than about 1.5% of arginine adduct, e.g., at
a 10 |l evel bel ow about 0.1% about 0.2 % about 0.3 % about 0.4% about
0.5% about 0.6 % about 0.7 % about 0.8% about 0.9% about 1% about

1.1% ahewuclure %fe@i%ﬁéJECSéSﬁ %d @@ﬁﬁﬁhmly écé’uﬁl%d B8R al ﬂne%r@onlar(C@?Eﬁﬂplln

enbodi ments, the conpositions may conprise between about 0.01 to about 1.5
ar gi ni eabadieheots, the gomperiticaisoniprissrrearofihe In,gﬂnpb@mqu@n@ltmlye eomysitions | ess
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limte ess | a taroline or "a prodrug
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In some embodiments, the compositions may comprise from about 100 th ¥ aboatBopef er s
to ceftarol I ne gactlve netabolite) of Formula (V):
(V) mg of ceftaroline or a prodrug thercof (e.g., ceftaroline fosamil or ceftaroline fosamil
monoacetate monohydrate). For example, the compositions may comprise about 100 mg, about
200 mg, about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 800 mg, about 1000

10 mg, or about 1200 mg of ceftaroline or a prodrug thercof.

In some embodiments, the compositions comprise an amount of ceftaroline or prodrug
thereof, which is effective for treatment of bacterial infections such as complicated skin and skin
structure infections (cSSSI) and community-acquired bacterial pneumonia (CABP). The amount
may be about 100 mg, about 200 mg, about 300 mg, about 400 mg, about 500 mg, about 600 mg,

15  about 700 mg, about 800 mg, about 900 mg, about 1000 mg or about 1200 mg. In some
examples, the amount may between about 200 mg to about 800 mg. In exemplary embodiments,
the amount may be about 400 mg. In other exemplary embodiments, the amount may be about
600 mg. The compositions may further comprise one or more pharmaceutically acceptable

carriers.

20 In further embodiments, the compositions may comprise L-arginine. L-arginine may be
added as an alkalizing agent to control pH of the composition, to increase ionic strength and/or to
improve solubility of ceftaroline or a prodrug thercof. For example, L-arginine may be added to
control pH of a constituted solution comprising ceftaroline or a prodrug thereof to a pH between,
about 4 and 7, for example, to a pH of about 4.8 to 6.5. In some examples, the pH may be

25  between 4.5 and 6.5. Ceftaroline fosamil has aqueous solubility of about § to 30 mg per ml,
which may be sufficient for some parenteral administration. L-arginine can improve the
solubility to more than 200 mg per ml depending on the molarity of the solution. Thus, high
doses, e.g., about 600 mg of ceftaroline fosamil can administered with a smaller amount of
injectable fluid, e.g., about 2 ml or about 3 ml for intramuscular administration and using about

30 50 ml for infusion solution.



U4 refers to dinmer of ceftaroline acetate of Forrmula (VI): 10(Vl) U5
refers to delta 2-type ceftaroline acetate of Formula (VII): U6 refers to a
ri ng- operwo 208383081 i ne of Formula (VII1): H2N C Z, NIFC#AIS2010/049659

taCH, CH, (MI11) U7 refers to amde-type U-1 of Forrmula (I1X): 5(1X) U3
refers to des-nethyl-type ceftaroline acetate of Formula X \ .1 4.
11------c-meamn- 0O ----- C.:DNH.--;:---- (X) U9 refers to acetyl-type
ceftaroline acetate of Formula Xl:

The ratio of ceftaroline or a prodrug thercof (e.g., ceftaroline fosamil or ceftaroline
fosamil monoacetate monohydrate) to L-arginine may be about 1 to about 2, such as, about 1.4,
about 1.5, about 1.6 or about 1.7. For example, the ratio may be about 1.5. In exemplary
embodiments, the amount of L-arginine required to achieve the target pH in constituted solution
5  may be about 660 mg/g of ceftaroline fosamil (anhydrous and acetic acid free), equivalent to

ceftaroline fosamil:L-arginine (w/w) ratio of 1.5.

For example, about 395 mg of L-arginine may be used for about 600 mg of anhydrous
and acetic acid free ceftaroline fosamil. In other examples, about 263 mg of L-arginine may be
used for about 400 mg of anhydrous and acetic acid free ceftaroline fosamil. The ratio between

10 ceftaroline fosamil monohydrate acetic acid solvate to L-arginine may be between about 1.7 to

about 1.8.

Arginine can react with ceftaroline fosamil and its active metabolite ceftaroline to form
an arginine adduct. The arginine adduct lacks beta-lactam ring and therefore, does not have
antimicrobial propertics. Thus, this reaction between ceftaroline and arginine is not desirable.

15  The present invention provides new and improved compositions comprising ceftaroline or a
prodrug thereof (e.g., ceftaroline fosamil) and L-arginine that comprise less than about 2% of
arginine adduct. In some examples, the compositions comprise about 100 mg to about 1200 mg
ceftaroline or a prodrug thercof (e.g., ceftaroline fosamil) and L-arginine and less than about 2%
of arginine adduct. Such compositions are effective for the treatment of bacterial infections, e.g.,

20  ¢SSSI and CABP.

In some embodiments, the compositions may comprise an arginine adduct of Formula (I):




(XI) I n sone enbodi nents, the conpositions conprise ceftaroline or a
prodrug thereof (e.g., ceftaroline fosaml) and about 1 to 10 % of

i mpuriti &80 20n/spIsi fi c enbodi nents, the conpositions mRETASAMVI0EBSADOUL
0.05 to about 10 % of inpurities. W 2011/035305PCT/ US2010/ 049659 In
exenpl ary enbodi nents, the conpositions may conprise | ess than about 5 % of
inpurities. For exanple, the conpositions may conprise | ess than about 0.6%
U; less than about 0.6 % U2, |ess than about 5 % U3, |ess than about 0.2%
U4, less than about 0.2 % U5, |ess than @bout 0.6% U6, |ess than about 0.2
% U7, |ess than about 0.2 % U8, |ess than about 1 % W9, 5or |ess than about
1.5 % adduc t about
0.05 o abot B e I R e U T Rar Bhbnd TR
conposi(lll:ons conprise about 0.05 to about 0.6 %of U, U2 or Us. In stil

ot her enbodi nents, the conpositions conprise about 0.05 to about 0.6 % of
U9. In certain enbodi nents, the conpositions conprise about 0.05 to about 5
% of U3. In other 10enbodi nents, thqjconp03|t|ons conprise about 0.05 to
about 1.5 % of adduct. Thus, iNn some enbodi ments.the present invention
provi des conpositions conpr|5|n CE tté}%mdge or a pr dﬂhg t hereof (e.g.,
ceftaroline fosaml) that a e surPrlﬁln W agd uﬁexp ctedly stabl e. For
exanpl e, the conpositions“mhyyinefiude fiorthut Ljons conprising ceftaroline
or a prodrug thereof (e.g.7" déftarofi ﬁb’%bianll) and 0. 9% sodi um chl ori de,
5% dextrose, 2.5% 15dextrose, O. 45%bsodtuntchlor|de or lactated Ringer's
solution. In some enbodiments, the conpositions conprising ceftaroline or a
prodrug thereof (e.g., ceftaroline fosam |) may include 0.9% sodi um
chloride and be surprisingly and unexXpectedly stable as denonstrated by the
| evel of one or nore inpurities or aggﬂtﬁﬁ. The conpositions conprising
ceftaroline or a prodrug thereof may ‘provide an in vivo 20 plasma profile
for ceftaroline conprising a Cnax of about 1 to about 100 |ag/ml and an AUC
of gbout 5 to about 200 jig h /ml. In spegific enbodiments, the

conposi tions may provide an in vivo plasnma profile for ceftaroline

conpri sing %Qﬂ@é‘en‘i’éodﬁ{?&iﬂé tie dophpBBAAs QRO SLthaA Fo i 2AYE apgmabewucﬁ to
about 150 ji . For exanple, conpositions conprising about ng of
cef t ar & pxeepdary ﬁmbddlugntSh@ﬁ eohperetyong combidee frem gbars 200 meria apruo BP0 @gfocﬁ r
ceftarol] n AUC
o abont 4BsESHER TS b SR, 280 B b I Th
conprishmg&abﬁmnhéﬁanm@nnms@a&mam@hmmeauhmaﬂmmoﬁSugﬁhhﬁnmeﬁmhnye@novhde in

pl as rofile for ceftaroline S a.Cmax_of aboyt 8 to about

D0 1P an A B BhouABa Bieb Bkt g e aE0 S Do Ao (. aSonc 6 of. dbg o
e”bOdl@Enysmxhh@8QpHMﬁ§0@Wpaﬁmﬁqmphb&ﬁIQEQQBm%QQZ%Ea&ﬁnl%@@aﬂﬂnqe®£6J0|lne
30f osam | and prOV|de an in vivo plasna proflle for ceftaroline conpr|3|ng

a mean abprEN - 336 1p exemplygy cphpdingRE3 U8 POTPYUSREBORYA9659is¢ hetryeebaert A.0btoug/ nl .

For ex roflle conprises a nean Crax of |ess than about 80
ug/n1;%§@g39(%%%ﬂg%§?; about 60 ug/m; about 50 ug/nl; about 40 ug/n or

shout 20 uaf ) SR, R S G U e

pr @fi | empairns i Besmpurieanndode bof arab@itllirmﬂeﬂ tb,Q)r&&btomipuﬁtﬁesJ@r/ dekradants of 1 n

ot her e i ment s he co itions co e about 0 1200 ngy
cef t ar 6Fi %’idh“fe&gé‘rﬂrt’ i e ng&l%ﬁlé? SXAMPlES § % HP%H’&Sﬁ’iﬁgtqugg) EOE% ceftaroline
conpri sing a ne n AUCo_o, bout 10 to 500 ug h/m; about 10 to 400 ug

h/m ug h/mYlrs &IPH?SOPEP@G t3rgling o Formpa D10 to 200 ug h/m or about 10
to 100 ug h/nt I n exenpl ary enbodi nents, the pl asma profkd e conprises a 10
mean AUCo_o, of about 10, tg1200‘ug h/ m .. . I'n exenplary enbodi ments,

the conpositions conpri'S€ fro Et out 20@4ﬁg\to abOUt“EOO ng of ceftarollne
or a prodrug thereof and prov AERR: forseeftaroline in patients

Wi th a creatinine clearance frontabout 50: to about 80 mM/mn, which is
greater than nmean AUC for ceftarol i RE=i*h patients with a creatinine

cl earance of greater than about 80 m/mn. For exanple,

7



15t he AUC may be up to about 2 tines greater, e.g., about 1.2 tines
greater, about 1.3 tines greater or about 1.5 tines greater. In specific
enbodi mrerwe,20tiss3sean AUC for ceftaroline in patients wPChH/UGS2e1008465Ni ne

cl earance from about 50 to about 80 mi/mn, is about 1.2 tinmes greater than
mean AUC for ceftaroline in patients with a creatinine clearance of greater
than about 80 ml/mn. For exanple, the conpositions may conprise about 200
ng to 800 ng (such as about 600 ng) of 20ceftaroline or a prodrug thereof
(such as ceftaroline fosam|) and proviggya nean AUC for ceftaroline in
patients with a creatinine clearance fromabout 50 to about 80 m/mn,

whi ch is about 10%to about 50% greater than nean AUC for ceftaroline in
patients w UR rafeerte dinhasmerieitegreafieeling officsmplaI¥han about 80 m/nin In
some exanples, the mean AUC may be increased by about 15% about 16% about
17% about 18% about 19% about 20% about :21% about™2522% about 23%
about 24% or about 25%. .= .40 et her éﬁgqﬁkgmygﬁnpéqy%ents, t he

conpositions conprise L&dﬁ]a@outiZdbﬁqgwﬁo’aboutISGD ng of ceftaroline or a

prodrug thereof and provide a mean AYC fdritéftaroline in patients with a
creatinine clearance fromabout 30 towabeut 50 ml/mn of up to about 3
tinmes greater, such as about 1.5 tines greater than nean AUC for
ceftaroline in patients with a creatinine clearance 30 of greater than
about 80 m/m n For exanple, the conposﬂ??ons may conprise about 200 to WO
2011/ 035305PCT/ US2010/ 049659 about 800 ng (such as about 600 ng) of

cef sar ol i ne (BireRritb QUABIHNBERRT MR 3 FG@flANOL i ne fosani 1) and provi de
a mean AUC for ceftaroline in patients with a creatining clearance from
about 30 to about 50 ml/min, which is abgut 40% to¢&betit” '100% great er than
mean AUC for ceftarolinesin patients w th ascreatinineg clearance of greater
than about 80 mi/nin. In sdme 5 exanplds, ¥ henedn AUC may be increased by
about 45% about 46% about™47%§ abvytj48% about 49% about 50% about
51% about 52% about 53% about® 54%r about 55% In somne

enbodi ments, the present inventioff Pfovi des conpositions conprising about
200 ng to 1200 ng ceftaroline fosam| that provide an in vivo plasm
profile for ceftaroline conprising a neavw) Tnax of nore than about 10 mn.
For exanple, the plasma profile conprises 10a nean Trmax of nore than about
15 m nutes, ;30 m nutes 5 m nutes ur, .1 hours or about 2 hours. In
exenpl ary eh@&&ghﬁﬂPg?afﬁéd%%@&ﬁﬁ”é?%ﬁ?ﬁ8“%%ﬁS?Dses a mean Tmax of about 30
m nutes to about 4 hours, f/such as about 1.6 hours, about: 2 hours, about 2.5
hours or about 3 hours. If~sonme enbodinents, the pfedentiinvention provides
conposi tions consi sting @ssentdakly 13@#wﬁéffafﬁtrﬁefor a prodrug ther eof
(e.g., ceftaroline fosamiil). angﬂphﬂ@@ ‘ggitﬁoﬁg, ceftaroline or a prodrug
thereof (e.g., ceftaroling fosamIfj_isrthe only active ifgredient. An
active ingredient as defined herein 7§ one which is effective for the
treatnment of bacterial infections, e.g., an antibacterial agent or an
antlPmi crobi al agent. Such conpositions €dh have other ingredients that are
i nactive and/or not antibacterial agents, antimcrobial agents. Exanples of
such | ngr edi a1t 20106 e BiloRLaBRle drirThad (VR one or more
pharmaceuticall'y acceptabl'e carriers, excipients, additives, or other

i ngredi ents useful in fornulating the conpesitions. ™~ Nunerous standard
references are avail abl extdat. descri beyprocedures. f.ar _preparing various
conposi tions suitable for admini gt eri ng tthe iconpounds™ according to the

i nvention. Exanpl es of potenti"al c@npoOSi tireris and preparations are

contai ned, for exanple, in the ZSFQQQQQQR*of Phar maceuti cal Exci pi ents,
Ameri can Pharnmaceutical Association (current edition); Pharmaceutical
Dosage Forns: Tablets (Lieberman, Lachman and Schwartz, editors) current
edition, published by Marcel Dekker, |1 JD as well as Rem ngton's

Phar maceutical Sciences (Arthur Gsol, editor), 1553-1593 (current edition).
The conposi U6qBersey rig-cpehddte@rolin€lbf Ebrath (Va1Ipr esented in the
pharmaceutical forns, 30such as for exanple, plain or sugar-coated tablets,
gel atin capsul es, granules, suppositories, WD 2011/035305PCT/US2010/049659
injectable preparations, ointnents, crgeans, gels, and prepared according to
t he usual nethods. The active ingredient or ingredients can be incorporated
wi th excipients usually enployed in these pharnaceutical conpositions, such
as talc, gumarabic, |actose, starch, nmagnesium stearate, cocoa butter,
aqueous or non-aqueous vehicles, fatty substances of animl or vegetable
origin, Sparaffin derivatives, glycols, various wetting, dispersing or

enul sifying agents and preservatives. The conpositions nmay be presented in
the formof a |yophilisate intended to be dissol ved

o,




ext enporaneously in an appropriate vehicle, e.g., apyrogenic sterile water.
For exanple, the conposition may be fornulated as a solid dosage form such
as a dry Wwowder3s5308 be constituted with a diluent befor@Cadseemossysari on. I n
exenpl ary enbodi nents, the conposition may be 10formul ated as a dry powder
conprising ceftaroline or a prodrug thereof (e.g., ceftaroline fosaml).
The dry powder may be constituted with a sterile diluent, such as water, to
forma constituted solution before adm nistration. The pH of the
constituted sol ution may be between abouf_4 and about- £, or exanple, about
4.8 to about 6.5 or about 4.5 to abouyt.. 6‘3 In other enbodlnents the pH of
the constituted sol utioff” nﬁy“ﬂe betmaen ébﬁﬁb\% S\ahﬁ-about 7. The
15constituted sol ution can/het ULLh@L_dlluied befiore admini stration using
an appropriate solution, such as an |nfu3|on sol ut i on. Exanpl es of such

i nfusi on solutions are 0. 996sod|Uﬂ}QhJor|de (normal saline), 5% dextrose,

2. 5% dextrose and 0. 45% sodi um chl oride and | actated Ri nger's solution. The
conpositions may be fornulated in varlqgﬁisolid oral dosage forms including
such 20solid forns as tablets, gelcaps, sul es, caplets, granules,

| ozenges and bul k powders. The conpositions of the present invention can be
adm ni st er etl7akfenao amidotypt DedofW drimulaaiXpPus phar maceuti cal |y acceptabl e
carriers, diluents (such as sucrose, mannitol, |actose, .gtarches) and

exci pients known in the art, |nclud|ng,M\yF*not Ilnlteﬁ to suspendi ng
agents, solubilizers, bUfféFrng«agents Fhdefs,"di-Sisat egrant s,
preservatives, colorants, fIa&oLﬁntsdmLubrlcanus_and the 25like. Tine

rel ease capsul es, tablets and gels\nay;aLso be used in adm nistering the
conposi tions. The conpositions=hry al so be fornulated in various

| iquid oral dosage forns, including aqueous and non-aqueous sol utions,
enuksi ons, suspensions, syrups, and eliay?s. Such dosage fornms can al so
contain suitable inert diluents known in the art such as water and suitable
exci pients known in the art such as preservatives, wetting agents,

sweet ener s, Lﬁﬂﬁ@ﬁﬂaﬁﬁ%nwﬁglﬁ@FFe%%%@“é§@HF§ fermWadii si fyi ng and/ or
suspendi ng the conpounds of the invention. Tha*conp05|bvans WO

2011/ 035305PCT/ US2010/ 049659,.0f the pregent Ji nvention may: be injected, for
exanpl e, intravenously, 1n they fown1of aﬁsto oniE §rer?[e solution. O her

preparations are al SO possi bl g ool E-- .opi cals-adm ni stration, the

phar maceuti cal conposition can be iAa theiform of creans, ointnents,
lininents, lotions, emulsions, suspesi&ns, gels, solutions, past es,
powders, sprays, 5and dr ops SU|tabIe for adm nistration to the skin, eye,
ear or nose. Topical adm nistration nmay®jso involve transder nal

adm ni stration via means such as transdermal patches. Aer osol
fornulationi]su tabl e for admg nisterin a aﬁSgLation al so can be nmde.
For exanpl e VTRESIBARTYIHYRS HﬂﬂFﬁ&”@g ¥h@n} ition can be adnini stered
by inhalation in the formof a powder (e.g,, mcronkzgd)=or in the form of
at om zed sol utions or sy§p§p5|ons Thy 10§erosoL fQJnuIatlon can be pl aced
into a pressurized acceptabl pfopella t i ]n anot her aspect, the
present invention provides nethod§ Ut \eatlﬁ‘ jact eri al infections by
adqbnlsterlng ceftaroline or a prbdnpg‘ﬁhereof The net hods i ncl ude
adnt ni stering conpositions or dosagé forms conprising ceftaroline or a
prodrug thereof as described above. The nethods include treatnent of
bacterial infections due to mcroorgani %, including 15G am positive and
Gram negative m croorgani snms such as Staphyl ococcus aureus (methicillin-
suscept I bl e yand e flaghbdd. trd SHILiABk: doﬁﬂJn%I: @faamlﬁfe PRERECHSBREUTONI ae
(including nultidrugresistant 1sol ates St reptococcus pyogenes
trept@d@udusfhgmhé@nda@mn$ﬂ0é@ﬂb@bumusudwkgmbaﬁtﬁa@QmSEHEgmococcus

angi nosus_qr..ou includin intermedius , and S.
constelPmPa%gmpﬁ%?é?gggéc%?u ?ﬁhéTﬂn???nU§USceptlbIe), Escheri chi a
coli, Klebsiella 20 pneunoni ae, KIebS|eIIa oxytoca, Morgan ella norganii,

Haenophi |l us i nfluenzae (including betal act amase- produci ng strains) and
Haenophi | us parain uenzae (including beta-|actamaseproduci ng strains). The
mul tidrug-resistant Streptococcus pneuoni ae isolates are strains resistant
to two or nore of the following antibiotics: penicillin (mninmminhibitory
concentration (MC) > 2 ntg/ml), second generation cephal osporins (e.g.,
cefuroxinme), 25macrolides, chloranphenicol, fluoroquinolones, tetracyclines
and trinmethoprim sul famet hoxazol e.



In some enbodi ments, the methods include treating bacterial infections due
to facultative G ampositive mcroorganisns, e.g., Goup CFG streptococci,
Vi ri dans Woaop/ss308pt ococci and Streptococcus pneunoni a@CT/US2010/049659
(penicillin-internmediate, penicillin-resistant or multidrug-resistant);
30facultati ve G am negative m croorganisns, e.g., G trobacter koseri
(ceftazidi ne-susceptible), WD 2011/ 035305PCT/US2010/ 049659 Ci trobacter
freundii (ceftazidine-susceptible), Enterobacter cloacae

(ceftazi di mps SUHGRRY bRbEimeFR! BE Qaﬁf(;sﬁfqn@ﬁfa?Q@ﬂﬁﬁse less than about 5 % of _
(ceftazidi me-susceptible), Haenophilus influenzae (beta-|actamasenegati ve,
anpi ci Impyritreesiosteaample, thd eempdsitione aaz comatisodess this aboetr(.6Voddn dass Hovae,

Nei sser | j,neH tidi wy e/l I i d&.0 Vii Ci '
ot ¢ asp e el ot i afSits i B Clfh 360 P2 U2 SR b2 35051 ey
Sal noneidnabsi. 6% C&Y, teazihdh agous 0208 A7, bsethaanbbubhi2gelUsalespthan about 1 % U9,

(cegt azi Eij rrtgl-suli)%ﬁit ir(?l 8 . and anaerobic m croorganisns, e.g., Costridium
spp>, Ff eyofur oA 2988pi oni bact eri um acnes, Fusobact eri um nucl eat um
and Fusobact eri um necrophorum In exenplary enbodi ments, ceftaroline or a
prodrug t helbWMGRYPWET el OmprEfororopr Pe At P> feekeut hérast Ut dr it he
treat mgntorQfg. GOHME! GRESREM S, thAdehpdKitiBnSdoteistl hsouk 00868 1ae0.40, 6EEPS! ) . The

cSSSI may be due to Grampositive and G amnegative nicroorgani snms, such as
St aphy WBcad&udn stdt etbgteathodiments, thetcempestenssompEscHhont ¢ AP & ablbeheVebf a and
Mor gan%d' 4n c!ellt]ailff‘ éﬁ%&i%%ﬁﬂ?&q{l 0 R{oﬁs cérpfris%]ag&ﬁ%r(%atglaﬁ&t%&y 0?%3.aln other

St aphyl ococcus alreus 1 ncluding methi&il1in-susceptlble and

metlfi cielbbdinteas| tht asmposstodnaicempridenbott’eds erbouati It & adthine. ¢SSSI nay be due
to Streptococcus pyogenes, Streptococcus agal acti ae, Streptococcus

dysgal act i aghay, inl&bid @picdinatiihc prgem aSusti@ Bopidéd dubhpeditiogs &m@igignosus, S.
interrre%li&gs,- and S. constellatus). |n §ti | | other enmbadinents, the (iSSSI
may be CBiiEolRs qaEe RS HETrST fene costpioling fogamil hihatas swpyisingl¥ aat BpPeAtdlY sol at e

of Ent f8R0P&UKafhPRCAL kSmpdsiistRMRySROR fARAISt ors REmP cIBYollg odde to
Escherichia coli, Kiebsi eFI a pneuinoni ae, Klebsiella oxytoca or Morgan ella

nor ganiprodrygthsigat(eevtrofiinabng sargidf and 01 % sediom chlopdodudextiver. @t may be

adni ni 0 .ents i. .her. . e tn

comun PSSP RSLENcildh S0 ARRE Rl R O Sl BRI e 1o

G am paesiposittord RAmEriging tefgadlineer aiperdony harb B, , csfiabliasfoSimi@phocaciads,

St aphyl ococcus, e hj | us, Hae ilis, Klebsiella and Escherjichia. In
exenpl 8&973 %Wb%?ﬁfgﬁgg;gndttl’?es“ RS x%ﬁ%@%@dﬁﬁa@%ﬂ%&g@@ﬁﬁt% the Eqvglt es of
St r ept QEQECHSnHBEMPIIcARr aflu@dRhy! ococcus aureus, Haenophilus influenzae,
Haemophi | us parai nfluenzae, Kiebsiella 25 pneunoniae or Escherichia coli.

I n exenpl ar ynhe siFRRS %@m}gsﬁﬁnﬂ&{afb@ih%ﬂh BINIRh&E fBh4 SR PO &E HSvivo

pneunoni ae. The strain of Streptococcus pneunoni ae may be
perfci Iplasma pradde firichitaroligsegeinmpirising n-Grazy oftahput 1op aheuttlO0 nggnlraad as dHE of | n

ser ot yBaTSA “pt 280 ub HEnl s LRSI LR, IR (b BRLRRRRS o RICHTRY P

concur penina paddilefertaroline @hipelsingxeimdxasfiabemidodiabeuntse,uglhieand@Anm6C 06r gani sm

may be St aphyl oco r . Th train.or isol.ate of hyl ococc
o eure ahaig ot bt 1od e VT £ buapaiie comar gt spepTinhg e FOE R T n et |
ot her QXRIVIRI o pRIRALIEROE Say be@idé@a 204 H Q32 TR USHZRIH Q4 86%%ing a

m croorgani sm may be Haenophilus influenzae, Klebsiella pneunoni ae or

Eséher iComxepfebout 15 1t akope A haimy) abdio dilieeit about 49eto gbewt dé mganim minpagthpe

al3-la e:- - NG Lol Lhhares - ' :
Caermpr TR SO o ARl 40 B e Sh ko B il g Rl ol provice

Ent er olvacive plasi?a ptofilsfor Seftar@tneaomprifbg axXehdxaf aboutBuo tbert 28 phodiandahs, t he
CABP e.5du o0 Enterobacter aerogenes, Proteus mrabilis, Serratia
mar ce%@%&%ﬁ%%@?&%f@ 53)6{{%3 }r“ﬁal is. In exenpl ary enbodi ments, the
met hods i nclude treatnment of cSSSI. or CABP. by adpini sterj to atient in
need thereo:lr}soénet sty i QEPRaHHgRs SETsHARAM 20 ™gds { SBe feBebing

pr agr UgodaR@r-8akrdvedcan, in 685 trRisRhiphstilé @32BTdrblind ddn§RRBTRAGI AR & ledshe

met hods i nclude adm nistering ceftaroline or a pharmaceutically acceptable
salt or a solvate thereof. In other 1Qgnbodi ments, the nethods include

adm ni stering ceftaroline prodrug or a pharnaceutically acceptable salt or
a solvate thereof. In exenplary enbodi nents, the prodrug may be a phosphono
prodrug. In sone exanples, the ceftaroline prodrug may be ceftaroline
fosam|. In sone enbodinents, the ceftaroline fosam| may be a hydrous
from e.g., a nonohydrate form In still other enbodi nents, ceftaroline
fosam | may be in an anhydrous form In sonme enbodi ments, 15 ceftaroline or
a prodrug thereof may be a solvate form For exanple, ceftaroline or

Y . .




In some enbodi ments, nmethods of treating cSSSI or CABP by adm nistering to
a patient in need thereof, a therapeutically effective anount of (6R 7 R)-7
- {(22) - 7pevhicnsgiomi no) - 245- PCT/US2010/049659

20( phosphonoam no) -1, 2, 4-t hi adi azol - 3-yl Jacet am dol -3- {

[4-(1-methyl pyridin-1-ium4-yl1l)-1,3- thiazol-2-yl]sulfanyll
-8-0x0-5-thia-1-azabicyclo [4.2 .0] oct-2-ene-2-carboxylate (i.e
ceftaroline fosam|) are provided. In sonme enbodi nents, the methods

for tr%‘a@%tﬁ@@h@fmlaﬁoﬂé%&ﬁﬁfe' @e pla@ﬁbﬁ&%l@%ﬁﬁs’éé QHeQﬁJCQﬁk‘é@l%Qs @hout 100 ny
and about 2400 ng of ceftaroline or a prodrug thereof (e.g., ceftaroline

25f osamboyt 80 Iug/nfﬂuahquéFO @gfbtbmbn’etrﬁ()sug/mbfabwtéplugénloaboelt 0 vgimigr ehhoat 8bf may be
adm ni e d In some
enbodi ?Tlé%l ﬂléxe fa&%r%‘{(%?ﬂs’ 1rr“l%‘li{‘£<";i\%iﬁ‘\oer g& %ﬁer o S%n“ &%%lﬁn%’%%gaﬁg{rﬁgl t| n an
anount ab@;tt\ﬂeag/rﬁbmmhe&&&bngm&md mbqbﬂﬁsmi@@dﬁlagomlbmseexmh amax efffbledit réndt s,
the ano ﬂb)le about 100 ng, about 200 ng, about 300 ny, about 400 ng,
abodt %@Jﬁﬁag/ out 600 ng, about 700 ng, about 800 ng, about 900 ny, about
1000 30 nmg, abrgut 1100 or about, 1200 In certain enbodi rrents t he
anount may BEOhEdRbodppen S\/@%@@P%mmﬁ%mib%%&&%ng peitagel ey
embodi FRALS) anli @EOV%%% V%élégﬁlaf@mﬁ& fo@QQﬁ-ﬂghné gfpnfslnig a%&%rA@@PQSIf 450t S.

t he anpbunt nay be about In certain enb e anount nay be
about 120050fgug Whd; abetihidds 4|0()<ugthdel mvhnhlabbmmng 360 d@h/a@eaﬁouttﬁ@cﬂ@ﬁmugy ng
ceftaroline or [ u eof ceftaroline fosa in_an anount
e dosdrmiigabhudol TR e L i mbraemp i ety ey BE s Bt woen
abaopt 2QQn MU@NbraBet1 089000018 Rinicef tarol ine or a prodrug thereof (e.g.
ceftaroline fosaml). T%e anount may be administered in a single dose
or mul tiplepdixhedy gﬁﬁ%@&inﬁﬁt’é tﬁ@%m&%‘fﬂoﬁ%‘%ﬁﬂn@se 1N alSHTR 66 mPRY aldfit 800

admini stered as a single daily dose. In exenplary enbodi nen s, about 800 ny
of cef mrdfldcfigrobhc er quroding gherded raecbprowleg meap fY@ farl defiarofinsmmatiyntsrayth be

gcei]EHt 2:, C%):%elg ﬁrglgl% l%alra)mce fd E}Xab(pﬁ 58tt0 ?ego%l? ¢ mm X¥h1 LIS Igrerr?em&hsag‘ rrﬂnqas?%Ué‘ %00 g of
adm ni stfedrelthepia maﬁkalys witllﬂa s&aﬁmﬁaﬁedamrotfgreateh €haa ABONTR0 mﬂMmbeF@(HXhﬂﬁpl%I ered

in tw to eight doses per day. For exanple bout 400 of ceftaroline of
a prodiifg Vherade yndo boti 2t reafitsiee # oMl ?tm SR AANPH 59 Bmeysisyery 12

hours G} al§out i WithiSes@rdad) In shikiSONRLENAPRY 88 meRPNTCEBPdMrdhe $EpdtRRR! | ne of
a prodrug thereof (e.g., ceftaroline fosam|) 15may be adm ni stered every
12 hougth(a creatiningjcdearasce §gin, about 50 to phous Gfrenlémip oidiaheuitl & timesfareateithare or a

prodr ug, taF%l?)%or arQ? eaig%tné st\%tﬁg R:gtrugﬂé &k ﬁ%lln%é of%&a&:?‘ﬁlaﬁ H@h%@qﬁh{lﬂr

parentera mn| i‘on i el mnistering a
st eri | #oacpraqpls t}mc@pmoatmm“mmj cdnlqmseahqnmaﬁﬁimgvmm(mmgr(aiohraalabwt 680 mgdbdbHNI C

WI t he, bl ood of the reci i cal. saline tion). Such
- Qfar derBHE Ay T b pahen ey b i T g L aviee SRy ALGelit s "and

l i poso'&?ﬁﬁar@lﬁneqh I@@tﬁeﬂm &ﬁ@@@feﬁﬁﬁﬁé Ab&astTERBbous) EubRGEIHaFe&thidhds t ar get

the conpound to od conponents or one or nore organs. The preparatl on may

be pregboittd@”ita ahOlu %o gredfer than wogny AUGJeecefigrakine in patienieayithii @eaimine

adm ni ,

o SRR e BRGNP, 0 SR A SR BB o

i nt r apéyiabandalo) abet ¢6%| aboso B sabbodi 8Yerabsyt 12%4, Iabomaﬂ%nalmualzl%dahont stration

§ i (external or inplantable) or any other

??ablzz/%@etéoﬁlgg% ?’ch)B{?@@f ?tgoq”ﬁ Yesired administration nodality.
Oeftarollne or rod t hey eof ftarollnefos ml|) my b
admi ni st er e 85 yxsmp[?p?ﬂﬂb%ﬁm@%&%&nm% St Gurbg e QoA R G
physi 0lg0@hGalf ceRdrbM& oraliRbdrud therdér bl R0t a hiakoAIUY BT cbRarBline i@lpHGaSE,
dextrose%BII solution, or conbinations thereof. In exenp Iar¥ enbodi nment s,
30cef t At 4 eatigineslqarange frgmeabenicidrio ghgut 58 midwin g 8p & el tlmﬁs/éﬁ%fﬁé syeh such
25 O kP 8 SRR QA ERBRENL HSRALOL ARSRDEROUIERES
ceftaro Ine or a prodrug thereo be adm ni'stered by I ntravenous
i nB0si ofgeuter thamebdo 8 mMrmnﬁdnexarepibﬂde penpcs|tione fitag icohpne about@20Prtodr ug
t hereof may be adm ni stered through continuous or prolonged intravenous
infusion. In still other enbodi nents, jgeftaroline or a prodrug thereof my
be adm nistered intramuscul arly. For intranmuscul ar adm ni stration of higher

5doses, the injection may occur at two or nore intranuscular sites. In sonme
enbodi nents, the nethods may include adm nistering ceftaroline or a prodrug



t hereof every 4 hours, 6 hours, 8 hours, 12 hours, 18 hours or every 24
hours. For exanple, ceftaroline or a prodrug thereof may be adm ni stered
every 12 wouwps/i3mosavenously by infusion over one hour. PCH/USR61€/049659

enbodi ments, the nethods may include adm nistering ceftaroline or a
10prodrug thereof through continuous or prolonged infusion. For exanple,
ceftaroline or a prodrug thereof may be adm ni stered by infusion over 2
hours, 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 8 hours, 9 hours, 10
hours, alduyt @@0”&% (Qﬁch]ag ajﬂ@d-f 680 Iﬂg'j' opéé?ﬁfolﬁ%igg?%ﬂtgsthe& s AL @R | nfusion
may be nore than 12 hours, g hour s hours, 15 hours, 16 hours, 17
hour s, fassmildandprorde kauses ABQ ingaftasolinlinetienss with 2 2rentning cleaandsdtans or 24
hour s 0 §, cefit o reof may
pe. adm PSSR S0 RpAlh. oA, o 4Bty RELeo ik icller Bk R AOG BEY G0
of cefmam@bMﬁﬂn@ﬁman$wmmaugmmmﬁeeb&amnyf@&a&dﬁmnmbmﬂmedmbymtnﬁmamon over 12

hours. The duration of .treatnent nd o evyeri d site of

i nf &ct CHHRRY HeHBCARA Y€ Mray edmrmsre@yg% 6§"et %P%‘ffv& %avt ‘%@B%éfﬁ “n some
e”bOdlﬁ&ﬁh&9%¢m&n&Sﬁﬁtﬂﬁﬂi5ﬂ%&mb@&&%@Qb&ﬂE%@@@b&@@w%) aB&H%@%QayS I n ot her
enbodi ments, the treatment may |ast between about 5 to 7 days. For exanpl e,

about 400 N, QfmL&ABFRER L) %e%res%npﬂhggﬁﬂéﬁ plfdlf?deg QBmE@sYU(Qﬁ c@i‘ﬁﬁhﬁh? hsuedogvery
24 hours for about five to fourteen days. In furt nbodi men about 400
my of a&ftod20) mgeccharobnpfosenilghat hroylgfan rmabeelaammpmfét éxredft%evlerey 24 hours

Lot t o Sphplilif€a bl $RaO8Y fiord B PhRET | CRROGLIEM e ARGHAORfI cBivprises (|

aba0t fainveantfnasef evredys about 15 mlhtneg)Bﬂﬁ’ﬂm&tﬂ)éﬁl nmant:s 1 hatmoﬂtﬁ O argbaft

ceftarqline or a prodru her eof m ni stered ever hours for
Cbout. BitpEN B EmP LRGBS b R ﬁﬁgaoweﬁﬁe etk g0

cef t ar glihies @rabsuty RAFLGudhRE LBATt 1M URE AR Mbails ARt BY BbYrs d2atpuss for
about five to ten days. In still other enbodinments, about 400 ng of

ceftar ®Piie or a prodrug thereof may be 30adn1n|stered every 12 hours for
about five to seven days. WO 2011/ 035305PCT/ US2010/ 049659 | n ot her

embodi ment s In someembrgidmens, dfc preﬂenemmntme pevides geoHesigons lsensesding weppnipaly

adni ni r u fou e,
abg]ﬁ t }Bgéf?artgolﬁaf:% LY ]p? d?l? ‘ﬂlilglreego e. g 5 5 %Hg E)ts(lﬁgﬂ) PI% Jucﬁ%&gﬁ&%? ns, c%h rg)lﬁg(galever

8 houra pfr@i‘ru@.fh@ttbf (agl,eceftarotlﬁf\fcﬂayﬂ) is Itm: cfrﬂty ddiet negirémdn emagive atgoutlerﬂaﬁ ny of
ceftaral a. prodrug thereof be adm nistered 5every 8 hours for
about #F{'; SR avztgs@ i PR TaHbBERER 08 back b ABEH TGO G SofNcef t ar ol i ne
or a pragkidarihneta)r afBMtiRRr@MapiRI AIcBdoR) @giworﬁtalhﬁwesotﬁe@ﬁnga&ﬁ&hs fhhve to
fourteen days. For exanple, about 600 ng of ceftaroline or pr odr ug

t her eofraagctive andipd nit gpidhasteriahageyts ptimierp kiak agentaoamplas\wé smh ipgradigefys. | n
ex I 0 ereof may
R A e T R R G
exenplad@neﬂbmdnnaﬁngﬁmaMQukﬁﬁ@@ﬁn@umhngdkuammbmnemmr a prodrug thereof may
be adm nistered every 12 hours for about five to fourteen days. In other
enbodi nent s Nuateeaiis sﬁﬁﬂhrdgefafenmefatewveﬂzibketherdeachjeqﬂdsmtgurteh&rrepm‘paﬂﬁg/ be

adm ni stered every 12 h r§¥fgr.about Blve to ten days. In still other
enbodi YANE cORpBTHIYH Or@(ﬂ?}“% BFYSLPTHIS (RS CYRPOYNGY ¥GP gttﬁéltee‘BYeIWBS} be
15adm @xﬁ%ﬁfe@gf SO&Tt¥1 doin RIS S prefMtont bé@ohQInR@VB 3@k, in the I n
certain enbodi nents, about 600 ng of ceftaroline or a prodrug t her eof may

be 2&dniFndheoked Phyrsragewgicildixcipignds. Amprsigen Pharemaeqytice frssewsfiondgerent n some
enbodi t I

crbodh b, AL BRR 00l r6RAL IR N9 OHRUBANGH Sk, TP
enbodi remts edidibo qtubﬁﬂﬁdrbg Mdrcad &fcklerolnicnes well as Etcmnhlgwy sthhemexgtutialy be

dm t d t fi d . |
2ngB: F%rgﬁﬂéﬁ %%‘ﬁgﬂé ﬁ%gﬁéag %ﬁBWﬁﬁg(?ﬁgafsxgncoﬁ%Ficated sk?n and

skin struct e |nfect|0ns nisteri 0] atient in need

t hereof abo PrIoCR Y R e 1515' rpazfettﬁiﬁﬂeht p@égtjceuﬂeaéfftr&? i ne
f oggm Isﬁcheaté%a/ex%%pttoykﬁl drRbE A HOY Bbletd, Fél@&kﬁ@hp‘sﬁlfay%Mﬁﬂle@‘é@ﬁp&ﬂ@né&our for
five to fourteen days. 25In other exemplary enbodi ments e met hods

include treating comunity-acquired basterial pneunonia (CABP) by

adm ni stering about 600 ng ceftaroline or a prodrug thereof (e.g.,
ceftaroline fosam|) every 12 hours intravenously through infusion over one
hour for five to seven days. WD 2011/ 035305PCT/ US2010/ 049659 In sone
enbodi nents, the nethods of treatnent may require dosage adjustnent
depending on the patient to be treated. For exanple, patients with a
creatinine clearance of nore than 50 m/mn may not require dosage
adjustnent Such patlents may be treated by adnlnlsterlng about 600 nmy of

Y Y T o .



inpaired renal function with creatinine clearance of less than 50 m/m n,
adj ust nent of the dosage regi nen may be needed to avoid the accunul ati on of
ceft ar ol iwe 20uen3s®sdecr eased cl earance. For exanpl e, paPCEASI0MI089659
creatinine clearance of about 10 m/mn to about 50 mM/mn may be treated
by adm ni stering about 400 ng ceftaroline or a prodrug thereof (e.g.,
ceftaroline 10fosam|) intravenously every 12 hours, such as, for exanple,

by infusion over one hour. Creatini ne cl earance can be estimated
usi ng Hrﬁ]@ct&ﬁ?&b&{o@r“aﬁor@%ihﬁné‘n%r B?é&uﬁs gERY arf%?&ﬁ%'r&i acBorafl D QsGd Race may be
cal cul ated usi ng the { | owi ng formula, which represents a steady state of

renal flibaeetiveringredient qr/Mge@;hem @@thennwgpqrateféwah@émpmvs muRlly snipkdyghin (kg) x
(140 - er.u in ( ) i ne
i ear afRes PR fopl gl AL ER, BhRabrt B Ml BB Bl .
a suppbaﬁﬁnmaayaQESEs@ﬁmmehnam@wdmdeQﬁMQz@mgﬂmngofhmmmaﬁvﬁgtheomgﬁonnended

eftargline or. a gr t hereof i.s adm ni st i or tq henodi.al ysis.
Theganﬁﬁﬁgfllrbﬁ?er%wﬂsegaﬁ?g%l” oMY BEPL AR AT <1 @F‘gﬂ gﬁ §IEPERESB M ftber of
hour s betmeen 20adm ni stration of ceftaroline o pr odr ther of and
henodi al ysi 4 he compositjoss gbe SFRSEF {1% forpypd ar%ﬁnhgagt%l&%%ﬁé%b% isWi¥idng a
dosage ok RRFb&ABRKIySH AL aﬁﬁ%ﬁar@&la@ etrﬁ) @P%Emg%rlfwwﬁér £&f&xampld Mg or a
prodrug thereof and adding about Sterile water to the dosage form
t o f or wpApPeviE: heybepryvlistiapa s‘plrrbcﬂosn@sfoanqu@)ﬁs bery\nowiden ok castingdabout
7, and i e out one
hour Wﬁ%g%ﬁﬁ%@%%hﬂg @Hgﬁ&%ﬂ§£é%§%?ﬁ%%?eﬁ%soﬁhgﬁbﬁeﬁggg&ﬁﬁgpg% %%out 4.8 to
aba0t Gormuldted staddry pewaemsloﬁ@nsm@eemasteidrutpeaﬂm@ﬂmtebﬁ("e dacsfarofikt of about

4.5 to abg§>d§@5. | n ot her qu nent hods comri se

provi diftg AeP ey hs e tite B il %tf SEBEt FABTREBYA o pr odr ug
t her e0fco&ﬁﬂlt@eﬂm&lo‘ﬁtb%fdr@erﬁtmfé&at%ﬂ tryé ?H &ﬂlelﬁohﬁnut%@ BRGSH 8y bdeeriosage form
over a period about one hour to patients with a creatinine clearance

f r om 3689 &tansi@bctlts 7 atos gxangge, rbpidal to)ahopifr ] pregbostvbd &t #homt 6.0 fntpsher

admi ni %Inﬁbf)l&l %Hts' tﬁe% Eﬁlﬁ e(%ngt‘i/‘rﬁ{e s&ﬁtloﬁ’}ﬁ?a%%ﬂ;ét&?é?@o%ﬁg 6 91’?89%0% 9491%59 hours
over a period of about five to ourte exa es
adnid ni sbmsaltutmhsqhmomepehe GotthevdifyedliRfdro udmlmmmlomu:peg ama:bpmdpratumlutifonve to

even da t.ill ot her. enbodi t he thod ovi ding a
dosage T ineR B PR THIE b GHERRGUe bR S PR eI A a TS Hher oot “and

adm ni $h@aNgliae)C MMsdekiroieel 5 &QlcirbRMnd ©AFPS dcdlivdg chlbed HaagRat PRMgEVEr a
period of about one hour. In further enbodinments, the admnistration is

repeaté@UBWéry 12 hours over a period of about flve to fourteen days. In
some exanples, the admnistration is repeated every 12 hours over a peri od
of about fi VBCEQmBRsins gryde formudnerbinatipsl se5d orahdossee foms Incdidhng wieh

prgyi di n 0 t n ra

B B R oS
dosagecbmpmﬁwmsmf&wgmﬂxmdnwmnabomthnﬂbﬁﬁmmmdgumhothahbmhbwdbwagamforns

provide,an in viyo r.of i for ceftaroline co X of
Pbout - DaagcEbul sBegeM R Ry dfARE SR sb st AR TGO bt AT W 1
some erRapichH® Rhswn th@e BRLiNEHSing WP hbtI BniRidQY kEhpBeHifOSRER, {MiBIBzcEQNPr i Si Ng
about 15100 ng to about 1200 of ceftaroline or a prodrug thereof that

pr ovi deuHFringAsent Pipdoss s ieesats, @rqswa%‘@rsx@mﬁmhélaa@ﬁ?ﬁ% lybrgangs apd e Tmax of
mobs tfﬁaﬁg ﬂ&%lﬂﬂeésg siles, t%letgwfga@ma%aeo BL A/En Qﬁrﬁfnhsltc%ngqm)édn%ﬁ)%tl%ngmgn

Tmax of nore than about 15 m nut m nut es, m nut

hours or ab S{B
conpri ses aq#%ag%m %%%%%FJ agl%%é?) g@%@rﬁg aﬁ%ﬁ?@#é‘%&i}c@&&%ﬁ%&% sﬁlti: ddl&about
1.6 homq&muabﬂuumzmhaumspmabmyEmﬁEQnEsqunsomwswm@yamﬂdhmmrSudimm&gne

fe g??ndl riferr]r;[sscan Ellgg ccr)n%;[upl (glcli %ab?e 1rTErI:[ Idﬁuen?q(rgownsi;[l ﬁ{el arﬁgsuE:}? aét vblgte ailir;[dl s%Rabla dosage

excipients known in the art such as preservatives, wetting agents, sweeteners, flavorants, as well

30  as agents for emulsifying and/or suspending the compounds of the invention. The compositions

13



conprising about 200 ng to about 800 ng ceftaroline or prodrug thereof and

informng the patient that the dosage formis contraindicated in patients

wi t h knowso=ertessshypersensitivity or in patients who ReETASAeDHBEY at ed

anaphyl actic reactions to beta-lactans. 25l n sone enbodi nents, the nethods

i ncl ude providing a dosage form conprising ceftaroline or a prodrug thereof

(e.g., ceftaroline fosam|) and providing instructions on adm nistration of

t he dosage form In some enbodi nents, the methods include providing a

dosage of errﬂré‘seﬁ%‘!/e%h&g rrfé?%b”inj 8Q, v ek%nﬁl@%%ra&e%@&\l/%@n arfb M o dNSotOic @

prodrug thereof (e.g., ceftaroline fosaml)

2011/ 035885PWHOWSOLOPEAIEEDs pregidodiongblenst ructi ons to prepare a sol ution

conprising the dosage formfor intravenous or intramuscul ar adm nistration.

I n exenplarfoewbmdhmbﬁm@UmkmemthMUdsmnbﬂpmhweﬁﬁmommdkdgﬂmﬁenmoéagenéorn1as

a sterll mqﬂélnnn er,in a Iiamd ovhd ng |@%}%yctepns t §on§t|tute t he

vial with™a" i - fIOmR “a%%r?of}lﬁ m HiSSEr JE T ons BB EXENpr P Phe

ijnlssr uahd orRps lmwl*gablerfﬁll wﬂenmmlsdnl tﬁ tHel sJkgld @&eaﬁﬂr&hbsell\ﬂ“bﬁllcﬂ aameﬁstfaueg nagount of

iluent, gently shaking until the powder is conp|etely dissolve

wi t hdr &l h@VOiV% sqormalpdgynigiaiogvia meareéﬁcét%}sttepad&r%l|nﬂqg% and adding it to

an i nfusion bag contalnlng up to about 250 m . of i nfusion solution and

gent |y shakisepselforndaiiens suitghletos admipistingfvia balgtiqnglyer G b madyHoT| nf usi on

SO1 Ut | AR bBGhUHSno Rl ebrflRtio bt Gfioh Ban B RHARRAIIR,GRAiAG, (or mal

saline), 5% dextrose, 2.5% dextrose ang 0. 45% sodi um chl ori de and

10! act é@redoiﬁ myeler &. s ohistingrrd) dnnneb@eﬁcvphaf ytoemrddb I ossar stispendionst fThet i ons

mf“f furtrr(])e(;l O natl ncan%)e la& cﬂn{o‘a{[ uLe surlz alél(t:el ?ble T %anf or direct injection.
8xenp|5 &b di PIagH 438; PABPYHE S a prodrug t her eof

(e g., ceft rollne f osa .reconstitu

T Dent - and TAIMIHT SeFoesyes Ry b G m?&deaﬁ*ﬁf?@gﬁ%%fﬁ?t%ngﬁ%cefl%éﬂ}ectwns

enbodi mRalGiniabais ccBOR1iNY00f proefu At N Fhe methods A@IUdg addtniesreRf (e.g.,

ceftaroline fosam|) may be reconstituted with about 20 ni of diluent and

admi ni $PBPRYIYY of Api3ss &ﬁ%veﬁpmw fipraligg er 2 pipdstsriBersodys diesrsibed 2bavRe

reconstituted solution may be held for about one hour prior to transfer and

di | ution i nThpeecthetlygicide BagmentpfSapterial dpfseifingdne & miseforganismisnclyding

praodru r )

Rl M S A T A

pr odr uguschlerbée)aindrmqthioéhl?-@wsesmn sblatagl, Steprscargus pdumbieige (isdndiag miuttglregr mal

sal i ne. e stored at roo, erature for to about 6

mour o sisiit bobtes AR PGBt e Sty R B B o€ PR some

enbodi wpufictihé, SHRYoPRCuPEgHbLS@OLS (1hQudih @ 8 Z@gideusC SNslelhitigd asdE ut i on.

I n other enbodi nents, the dosage formis provided in a frozen bag or a

pre-fi |CP'ea€llfaﬂe}_sé‘W€§9¢qCﬁZ@é‘aeqaﬁs jliarspsesntibla), dseltesichiasali sk lsbe4fldpags may

COBPr i z%ﬂﬂ&ﬁ Onﬁgg r e.g.,
cefqt9 arol 1 ne osarﬁEP/ mo}h}?s%rre exdg%n%%ég@a%ﬁeﬁ%ér@gg&s Z%g%%%g%%&nﬁlfgggeetébout 2
mg/ m , 1@%@Mﬁ@®ﬂﬁgﬂﬂﬁsﬁabﬁundbbwgmqusa@@mvﬁﬁnmgﬁmmhmnm¢nmlanmgmw+ about 7
ng/ m M or
ohout " PP areTROL s ARiuscke TR TisuPhE i Pudloflee s 2P eard SR P

f osam Irgsistdnin toashadi drln(ilﬂe of the félfoxdanaidisichayeriampr(hsemaboidhib@ody g/ M to
about 20 ng/mM of L-arginin I n exenplary odi nent s, the 30 frozen bags
may copreeRBEatondYHCY>5 g/, scaprsl generatign Fep "@mﬂatﬂs Ayroxiggdut 3 ng/nd,
\/\02301Ma@éﬁné@ém{a%%%%loﬁ&&@&uﬁ&% étrg@c%es agfout 5 ”g/ m, about 6ny/ n
about 7 mg/m ] about 8 ngy/m, about or about 10 ng/n1 of

L- ar gi tiimethoprim/selfamathdxedileent s, t he frozen bags may have a pH ranging from
about 4.5 to about 7. In exenplary enbodinents, the pH may be between about
5.5 and abo@laﬂneQﬂmmdenempManydbmbedﬂnﬁﬂmeﬂmghengheeéhnthWEnbﬁumhgh@vides
frozen bags. c. 05|t ons aroline or

t her o tg g e b FRER R G, O CFRAPeLSRREL St A Sl GieblBler Sl
st abl e SuEpocxaMeanotine (Ieefmﬁﬁhﬁtem&sham@pemalq:liruﬂelsn‘aﬁwdmhlatldmgsemmy| si ng
ceftaroline or_a prodrug thereof (e.g., ceftargllne f 0s ) and_0.9%

s odP umfamliaiedramsagzaiiya ipisEQorgapisasy, eéxﬁf&béwfeo oS AP NG or

| actated R nger's solution. 10l n sone;gnbodi nents, the conpositions
conprising ceftaroline or a prodrug thereof (e.g., ceftaroline fosam!|) may
i ncl ude 0.9% sodi um chl oride and be surprisingly and unexpectedly stable as
denonstrated by the | evel of one or nore inpurities or adducts. For

exanple, the total inpurities may not be nore than about 5% In other

enbodi ments, the conpositions may conprise not nore than about 5% U3, not
nore than about 0.6% U and/or not nore than about 150.6% U6. In exenplary
enbodi nents, the total inpurities in frozen bags nmay be less than 5% In



sone exanpl es, the frozen bags may conprise about 0.05%to about 5%t otal
inpurities. In specific enbodinents, the frozen bags may conpri se about

0. 05% t 0 wWbaot1/B34083, about 0.05% to about 0.6% U or alpeuius@o10®99659 about
0.6% U6. For exanple, the conpositions may conprise about 0.05 %to about
5% U3 after storage at -20C after O to 6 nonths. In other 20 enbodi nents,
the conpositions nay conprise about 0.05 %to about 0.6% U after storage

at - 20C after 0 to 6 nonths. In still other enbodi nents, the conpositions
may cor@ﬁb@%w@?ﬁ@y};d@(c% itne- sﬁ&@ﬂtﬁbl@ @/Pe%a@zfeﬁ glbac%te%e@&%dﬁhe sklGtidider O to
6 nmonth further enbodi nent instructions on adm nistration of

t he doﬁagaéolfa@rermarrogelmsémf@éldlmdwsceeméwmlféaempéwj ze&wenZ@ (betstlaatamase t 0 t haw
the fr I j,0r ) Lon. The subj ect
Ry be%%%ar?]tvggargnpﬁcﬁlsl rr%scl%tau?ﬁ or? ¥?Zu t%? r alzs NezsosgI ?igo rlr%oe %ezssel’z at bl e

di | uentneptrigtitdid, Gaadralin Inﬁﬂtb&b’h,dh’ovzdencza rektgezs (Jmé&aﬁdinm;humptﬂsl,e) tHnetemat hod

conpri ses p a sol utiaon taroline or a pro reof for

i nt anﬂ@ﬁ’ﬂéfr(c%ﬁi%g‘?% @?Saﬂ?t{??#? @I% ApPRAGe f ﬁ&ﬁ?@% 2 3?@ gflsfl 4®Por a
pr odr ugcdragiiRes- sds@ep’f@ﬁ:?rh‘ﬁﬂ lahabr e WidrBordariRRE lefel &to dmpuntsppl Flicbaignat and
gently shaken until the 30 powder is conpletely di ssolved. In specific

enbodi ieste, Propienibaderiet ineras eldsebi derivnnydeayNprpd A as0b B3 0BPCT USRPOA0/ 049659

adm ni stered by deep intranuscular injection into a |large nuscle mass, such

as, the gl uleeiemplasy Pmbodmentas esiftatolipapt a prodrugdharpafgiay terpdaxeiptptedity

enbodi [ ed within

one ab t{]é %golﬁrnlgg {hgl%gpgﬁg :{%)eﬁgn%—no?f(go% i egSkIE u?glﬁggtrﬁ%u rc%fnf%cg # %rol i ne or

a o od(mﬂﬁSﬂh@heﬁSSfmyaybﬁ due coGsinh qouilede aigli Chgmamguttweznmho@gandiﬂsuamh aand used

for 5i 2 scul ar, adm nistration. In_o her e %}) ?7 fﬁ odi LI , about

600 ng AR RS BrisEr-ae s ey ﬁfChff’a?ﬁ et CEh&TE4RER4 1si ng about

2 m Ofexéihﬁlb.'@rgm‘t%ﬁﬂnéﬁ@%efrﬁlﬁrdofgah@ﬁﬂﬁﬁ}%@-zﬁ Sﬁgﬁpl&ﬂé&ds%k&t@ including N

exenpl ary enbodi nents, the nethods include providing infornmation that

consti mﬁﬁlé@lllgbwa@qp@hle@@ﬁmﬂmngl reedtepfrignlitae lppther gmbndiraents, Her &SSO 81Bul d be

vi sual c rior to

adm ni s't)grd h?ﬁ%ﬁ?@}a@é?%c% I ﬁ%%)sf‘ %%}7&0%?‘%%%&% té(?égg[rqg t?étjdﬁ? &Scf} ) Q%ﬁé)%étn%gng may be

yellb owStraptoodcons @rginanfsugbom(isdbdibg Srtmgmyusbé ieleeaedion, ahd §honstelada) Knyel | ow

in colo ovid col or epend o ncentrati on..and

a1 ventll e RERGuR a5 SN s peker BTN ER SR AG oet e I TREIEF o
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I n sone enbodi nents, nethods for treating bacterial infection, e.g., cSSSI
and CABP 5i ncl ude providing a pharnmaceutical product conprising a dosage
form conpwD20MY38WEt arol i ne or a prodrug thereof (e.g., PCEUSA010/049%89
fosam |) and published material. For exanple, the pharnaceutical product
may be a vial, a bag or a syringe, with or without a packaging material. In
exenpl ary enbodi nents, the product nmay be a vial conprising about 400 ng or
about 600 ngy of sterile powder conprising ceftaroline or a prodrug thereof
(e.g., nﬁ@tfoBf%raf?l'sﬂn'}ﬁa}f &Sﬁﬁgﬂ&philﬂ_ﬁﬁﬂz}/én@&e, k@eb@?@ﬂaﬁﬁ%{dn% RMYcHRYichkDColi. n
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that t QAL SBBUEMSYY SYESHNE S ¢l B3y B8 Thi™ AMYHOH (5™ HBPUBT CRBYIBETS:

r e¢onslceftatbiiret disipr@draP thdteo mal boh sélivhtd €srin. afvil exsgple f@Ftalolihé anptsdrul af
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adm ni stration. 30For products, such as frozen bags and pre-filled
syringes, ¢ e ShiRmRY PRk LYSH QRS P bL Bl RFnbROZ BRidRY OF
the frozen syringe prior to admnistration. In further 25
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prodru% tgﬁieof tog . a patient in need thereof and 5informng the patient
that tA¥2B04a5P¢645% i s contraindicated in patients with known serious
hypersensitivity or in patients who have denonstrated anaphyl actic .
reactions t & pEteembodinggnts. the methodsfor figating badeind inferdion dnclydeadpunipteiing nay be
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(anaphyl actic) reactions and serious skin reactions have béen reported in
palb entfesamal.dn Virthgr bebedimats.asftametind oot prodrugtredianayhecldmimsteteil ongn ar e nor e
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ypersensitivity reaction to other carbapenens, cephal osporins, penicillins
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occurs. 15n sone enBodi nents, the nethods conprise providi Rg a dosage form
corfr i sigagbatydif0 meEr apput d2HboatIn £eGOn mybedimseti the empwid nwy b abeeidiOlg

t hereof and providing information on interaction of the ceftaroline or
prodrug thereof with other antimcrobygal agents. For exanple, the methods
may conprise informng that there is no antagoni sm between ceftaroline or a
prodrug thereof and other commonly used anti bacterial agents. Exanples of
such anti bacterial agents, 20include but are not limted to, vanconycin,

| i nezol id, daptonycin, |evofloxacin, azithromycin,



am kacin, aztreonam tigecycline, and nmeropenem In sone enbodi nents, the
nmet hods may conprise providing information that there is synergy between
ceft ar ol iwe 2andh3sioher anti m crobi al agents. For exanpl epPCirafSesnmsdssn t hat
there is denonstrated synergy between ceftaroline or a prodrug thereof and
an anti bacterial or antimcrobial agent, e.g., am kacin nmay be provided.
25Exanpl es of other antibacterial agents, include but are not limted to,
vancomyci n, linezolid, daptonycin, |evofloxacin, azithromycin, aztreonam
ti gecygld Meoth&NGhBFRIRRRN &P amount ma}Bé S50t 66T P th YHNGhM Sfbod@ldntst gghni cal
and scientific ternms used herein generally have the sane neani ng as

comon lagpoupfdedyshaobduiiOong Lo fertrinlpmbedimeitp,| the amouri gagbe abentRPE met Hies

i nventi L o ) 1 0 [ US2010/ e " prodrug"
reane. SRouS ERRam R Ria R AR EMARTES e gl b LNk 0o o
subj ecteefiurdiéicgfoesnibhie an edburt anderabaiuboye. Fet ebmlpl€ tiar doshgenfonad mpy ocesses to

yield a co und, ich is an active noie Sui tabl e prodru of

cef Par amaﬁ%%%wa‘gg%%b ﬁgeanﬁ&ﬁowi@Pe&oftt%f%rﬁﬁgepwme@fagﬁl&ﬁ?%émat i ves,
such ageﬂﬁomwdbiégg[Z(Z)-ethoxyinino-2-(5-
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fosam Ip} all®idifi@c® thoa6 teigmeddseg%e@@hﬁ NEorlRahPR, SRR thi ONs&f@foIfedage forms.
An "active ingredient"” as used herein refers to an 15anti m crobi al agent or
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value is neasured or determned, i.e., the l[imtations of the neasurenent
system For I2&nexanildémentg loofitrolinzant ampeadirugihcldoimby bt admingstérbdpardntsdatindar d
devi ation, .per practice in the art. Aternatively, "abput" wth respect to
t he coﬁﬁﬁ%til‘? MSReIT i PRRSBIETh PARINGHTatP s ude P hfe ngk hfaﬁ?ctofaa HoPIsIsFBE &r abl y up
to 1Q%steﬁwee,]up&ﬁfp%paﬁwn ¥Ptht QodPburf WRICAPEIMEDIY is RebohicGHtAhE Blovll bhtheespect
to biological systenms or processes, the termcan nmean within an order of
magni t tefenicipl egeplsiojogisal Rlmesolugpr); Seahddrensrdiops BRE inghidg suipehding 2206l d, of
a | u h : i i i i {on and
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error tapgehd @mpoled pasldédeongrone@s oieonefeo moex argphe Thahepameéremny hg to a

period of tipe, e.g,, hours, th resent values ( 20% are nore applicable.
Thus, @“ﬁ8ﬂ?ggéh 1%%?68?5@3P%¥§%H§hrs, 5.5 hours, 6.5 hours, 7.2 hours, as
wel |l as the_usual 6. hours.. . The terns "I{eat," "treatnent," and
"treating” FBFBI 3IBREISHONBAY Do M IEKORY| AT ! SFhacRy Ifgmareular

al I evi afibdaginddus! ﬁ%ﬁ&u&'ﬂﬁmﬁﬁt@h&{@nﬁﬁalge.%f,iﬁftﬁ drtbndal)f &6 11h @6nk BmBoEMBAECT ;
relieving or WO 2011/ 035305PCT/ US2010/ 049659 al | eviating the intensity
anadfor thfurazantessl agministrdien meytbgteiioefed by besien pumpsi (eftemel grimplapaplepcey by a
subj ect ; r I i : L.e he period prior to
cIinicgﬂwﬁgﬁngéﬁg%%%ﬁﬂggﬁ%ﬁ¥é@$¢%ﬁ%1%%%ﬁ%?éé%ﬂﬁgééf'the ri sk of devel opi ng
or worsenin terial .infection, . A term " conuni acquired
neunon - 25 MBR G @banBERE R0 ssfiroling a0 BRITHRY W Pangeati y
W t h t Relutiet on sugemsion it y st soetdasbeaére phyaliol@iieil saine pabout a 5 % tbradodteliOm
“therapeutically effective" applied to dose or anpunt refers to that

quant i t§ Sgar &-&ﬁ%‘iﬂ’ﬁ?xdl%tf?sﬁh%?&‘ﬁ%e‘ﬁﬁ‘10831_1“"‘88%‘_59%6{’? Shoiimiery smiveﬁlmee‘isem to
resyl t cefardliflestialR6lrag tHewot thayl BO ARG S1nkial dndls1y. Qudh ARBPHfudish. ME&Sne
thereof. An "effective anpbunt” neans the anount of a conpound according to
the invention that, when adm nisteredi4o a patient for treating an

10i nfection or disease is sufficient to effect such treatnment. The
"effective anount” will vary depending on the active ingredient, the state
of infection, disease or condition to be treated and its severity, and the
age, weight, physical condition and responsiveness of the mammal to be

treated. EXAMPLES 15The foll owi ng exanples are nerely illustrative of the
present invention and should not be



construed as limting the scope of the invention in any way as many

vari ations and equi val ents that are enconpassed by the present invention

wi |l becowe0ppes®at to those skilled in the art upon r @a@diusgo1ioed6ssy esent
di scl osure. EXAMPLE 1 20The prodrug, ceftaroline fosam |, is rapidly
converted into bioactive ceftaroline in plasma. The nean phar macoki netic
paraneters of ceftaroline in adults with normal renal function after single
and multiple 60-mnute IV infusions of 600 ng ceftaroline fosam /|

admi ni %&%B&%eﬁfé%eftaﬂo@m@ L4 Ero@fu% tBAHATEH 42180 dniniiRRIdDy SntrakRo R ARG Bver
deviation is shown in brackets.” Pharnmacoki netic characteristics were
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as a 60@rddrnythercbbmits basdrﬁlﬁlsMre‘dth&alﬂm’calﬁiﬂy e drriffittesinG ol af adlﬁnmﬁﬁatloﬁ of higher
(ug/m)19.0 71)21.3 (4.10) AUC ( uh/rrnji} *56.8 (8.94)56.2 (8.90) WD
2012/ 0318%5%%‘1"/1 LIE9D 1Y 949 55 WO A MOTE fRAmUISEHar B8y 2 56 (0. 40) CL/ Fm (L/ h)
9.58 (1.85) 9.60 (1.40) *AUCO for single-dose adm nistration, AUCo-t aui
for multipl & yoeeaRaditends. thepehods may ngiyde edmigptpringiecigirolinsrar amppdrig

i ncr eaﬂ%@ecﬁ@%r?&'%ﬁ%seé ¥oht® PERROND ks ! 1B HOAES §RSES 2uMoBRS FoMblatipl, t he dose
range of 50 to my. No appréci abl € accunul ati on of ceftaroline fosanil

or cef tcaﬁtawlllrrfeormmbbg theyaofl mfap e e@mm@tm eV €2 haprs infrawdnonsly oy iga0omy
adm ni ?)Q/gr o%g hgxreﬁotﬁ ermc})%gigng}ﬁ? uEhSé 8ﬁ0 Ol{l(;"lﬁ% dﬁﬁ%nfs{%rlﬁ%&fa%l nevglr tah nor mal

r enal unctron cef aro unan protein was | ow
(appr oypradaigethyred Ofgough domembtm&qﬂolongeyi 131fuslghIIFcy emrtqbie,l debeist mga prodrug

f(r)]{] gegf}%g%{f I%Qr}lz( b@ggf‘l&f gFrea 59 In}fgselgrg gxte? |2Ihr(])8rsf é) ﬁ(?urps I4 hours 5r oulrsdI ours n%/er ted
hours, 8 hours, 9 hours, 10 hours, 11 hours or 12 hours. In other embodiments, the duration of
infusion may be more than 12 hours, e.g., 13 hours, 14 hours, 15 hours, 16 hours, 17 hours, 18
hours, 19 hours, 20 hours, 21 hours or 22 hours, 23 hours or 24 hours. For example, about 400
15  mg of ceftaroline or a prodrug thereof may be administered by infusion over 12 hours. In another

example, about 600 mg of ceftaroline or a prodrug thercof may be administered by infusion over

12 hours.

The duration of treatment may depend on the severity and site of infection and the
patient’s clinical and bacteriological progress. In some embodiments, the treatment may last
20  between about 5 to 14 days. In other embodiments, the treatment may last between about 5 to 7
days. For example, about 400 mg of ceftaroline or a prodrug thereof may be administered every
24 hours for about five to fourteen days. In further embodiments, about 400 mg of ceftaroline or
a prodrug thereof may be administered every 24 hours for about five to ten days. In other
embodiments, about 400 mg of ceftaroline or a prodrug thercof may be administered every 24

25  hours for about five to seven days.

In other embodiments, about 400 mg of ceftaroline or a prodrug thereof may be
administered every 12 hours for about five to fourteen days. In other embodiments, about 400
mg of ceftaroline or a prodrug therecof may be administered every 12 hours for about five to ten
days. In still other embodiments, about 400 mg of ceftaroline or a prodrug thereof may be

30  administered every 12 hours for about five to seven days.
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pl asma, and the conversion appeared to be nedi ated by a phosphatase enzyne.

Hydrol ysis of the 1lObeta-lactamring of ceftaroline subsequently occurred

to form twe 2ni1emBsdesol ogi cal |y i nactive, open-ring netab@®Cirius2ee/oswsol i ne

M 1. The nean plasma ceftaroline M1 to ceftaroline AUC ratio follow ng a

single 600 ng IV infusion of ceftaroline fosam | in healthy subjects was

approxi mately 20-30% In pooled human |iver mcrosones, |low (< 12%

met abol i ¢ turnover was observed for ceftaroline fosam | and ceftaroline.
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200 mg to about 800 mg of ceftaroline or a prodrug thercof and adding about 20 ml of sterile
water to the dosage form to form a constituted solution that has a pH of between about 4 and
about 7, and administering the constituted solution over a period of about one hour. In some

25  examples, the constituted solution has a pH of about 4.8 to about 6.5. In other examples, the
constituted solution has a pH of about 4.5 to about 6.5.

In other embodiments, the methods comprise providing a dosage form comprising about
400 mg of ceftaroline or a prodrug thereof and administering a constituted solution comprising
the dosage form over a period of about one hour to patients with a creatinine clearance from

30  about 10 to about 50 ml/min. In further embodiments, the administration is repeated every 12

20



nfN (% D fference (2-sided 95% Cl) Integrated Studies CE 559/ 610
(91.6) 549/592 (92.7) -1.1 (-4.2, 2.0) MTT 595/693 (85.9) 586/685 (85.5)
0.3 (-3. Av0200)038WSS|I St udy 1 PCT/US2010/049659

hours over a period of about five to fourteen days. In some examples, the administration is

repeated every 12 hours over a period of about five to seven days.

In still other embodiments, the methods comprise providing a dosage form comprising
about 600 mg of ceftaroline or a prodrug thercof and administering a constituted solution
5  comprising the dosage form over a period of about one hour. In further embodiments, the
administration is repeated every 12 hours over a period of about five to fourteen days. In some
examples, the administration is repeated every 12 hours over a period of about five to seven

days.

In some examples, the methods comprise providing a dosage form comprising about 600
10 mg of ceftaroline or a prodrug thereof and administering a constituted solution comprising the
dosage form over a period of about one hour such that the dosage forms provide an in vivo
plasma profile for ceftaroline comprising a Cmax of about 15 to about 30 ug/ml and an AUC of
about 45 to about 75 pg h /ml.

In some embodiments, the methods comprise providing dosage forms comprising about
15 100 mg to about 1200 mg of ceftaroline or a prodrug thercof that provide an in vivo plasma
profile for ceftaroline comprising a mean Tmax of more than about 10 min. For example, the
plasma profile comprises a mean Tmax of more than about 15 minutes, 30 minutes, 45 minutes,
1 hour, 1.5 hours or about 2 hours. In exemplary embodiments, the plasma profile comprises a
mean Tmax of about 30 minutes to about 4 hours, such as about 1.6 hours, about 2 hours, about

20 2.5 hours or about 3 hours.

In some embodiments, the methods comprise administering to the patient a dosage form
comprising about 200 mg to about 800 mg ceftaroline or prodrug thercof and informing the
patient that the dosage form is contraindicated in patients with known serious hypersensitivity or

in patients who have demonstrated anaphylactic reactions to beta-lactams.

25 In some embodiments, the methods include providing a dosage form comprising
ceftaroline or a prodrug thercof (e.g., ceftaroline fosamil) and providing instructions on

administration of the dosage form.

In some embodiments, the methods include providing a dosage form comprising about

200 mg to about 1200 mg ceftaroline or a prodrug thercof (e.g., ceftaroline fosamil) and
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providing instructions to prepare a solution comprising the dosage form for intravenous or
intramuscular administration. In exemplary embodiments, the methods comprise providing the
dosage form as a sterile dry powder in a vial and providing instructions to constitute the vial with
a diluent for intravenous administration. For example, the instructions may include constituting
the vial with a specified amount of diluent, gently shaking until the powder is completely
dissolved, withdrawing a specified volume of the constituted solution and adding it to an
infusion bag containing up to about 250 ml of infusion solution and gently shaking to ensure
complete mixing of the drug product. The infusion solutions include, but are not limited to, 0.9%
sodium chloride (normal saline), 5% dextrose, 2.5% dextrose and 0.45% sodium chloride and
lactated Ringer’s solution. In exemplary embodiments, the instructions may further warn that the

constituted solution is not for direct injection.

In exemplary embodiments, about 400 mg of ceftaroline or a prodrug thereof (e.g.,
ceftaroline fosamil) may be reconstituted with about 20 ml of diluent and administered by
infusion over about 1 hour. In other embodiments, about 600 mg of ceftaroline or a prodrug
thereof (e.g., ceftaroline fosamil) may be reconstituted with about 20 ml of diluent and
administered by infusion over about 1 hour. In some embodiments, the reconstituted solution
may be held for about one hour prior to transfer and dilution in the infusion bag. In other
embodiments, ceftaroline or a prodrug thereof is reconstituted in sterile water for injection and
administered immediately. In particular embodiments, ceftaroline or a prodrug thercof may be
reconstituted using 1. V. bags containing normal saline. The 1.V. bags can be stored at room
temperature for up to about 6 hours or at 2-8°C for up to about 24 hours prior to administration.

In some embodiments, it may not be advisable to freeze the constituted solution.

In other embodiments, the dosage form is provided in a frozen bag or a pre-filled frozen
syringe. In exemplary embodiments, the frozen bags may comprise about 1 mg/ml to 20 mg/ml
ceftaroline or prodrug thereof (e.g., ceftaroline fosamil). In some examples, the frozen bag may
comprise about 2 mg/ml, about 3 mg/ml, about 4 mg/ml, about 5 mg/ml, about 6 mg/ml, about 7
mg/ml, about 8§ mg/ml, about 9 mg/ml, about 10 mg/ml, about 11 mg/ml or about 12 mg/ml of
ceftaroline or prodrug thereof (e.g., ceftaroline fosamil). In addition, the frozen bags may
comprise about 0.5 mg/ml to about 20 mg/ml of L-arginine. In exemplary embodiments, the

frozen bags may comprise about 0.5 mg/ml, about 1 mg/ml, about 2 mg/ml, about 3 mg/ml,
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about 4 mg/ml, about 5 mg/ml, about 6mg/ml, about 7 mg/ml, about § mg/ml, about 9 mg/ml or
about 10 mg/ml of L-arginine. In some embodiments, the frozen bags may have a pH ranging
from about 4.5 to about 7. In exemplary embodiments, the pH may be between about 5.5 and
about 7.

5 In exemplary embodiments, the present invention provides frozen bags comprising
compositions comprising ceftaroline or a prodrug thereof (e.g., ceftaroline fosamil) that are
surprisingly and unexpectedly stable. For example, the compositions may include formulations
comprising ceftaroline or a prodrug thereof (e.g., ceftaroline fosamil) and 0.9% sodium chloride,

5% dextrose, 2.5% dextrose, 0.45% sodium chloride or lactated Ringer’s solution.

10 In some embodiments, the compositions comprising ceftaroline or a prodrug thercof (e.g.,
ceftaroline fosamil) may include 0.9% sodium chloride and be surprisingly and unexpectedly
stable as demonstrated by the level of one or more impurities or adducts. For example, the total
impurities may not be more than about 5%. In other embodiments, the compositions may
comprise not more than about 5% U3, not more than about 0.6% U1 and/or not more than about

15  0.6% U6. In exemplary embodiments, the total impurities in frozen bags may be less than 5%. In
some examples, the frozen bags may comprise about 0.05% to about 5% total impurities. In
specific embodiments, the frozen bags may comprise about 0.05% to about 5% U3, about 0.05%
to about 0.6% U1 or about 0.05% to about 0.6% U6. For example, the compositions may
comprise about 0.05 % to about 5% U3 after storage at -20°C after 0 to 6 months. In other

20  embodiments, the compositions may comprise about 0.05 % to about 0.6% U1 after storage at -
20°C after 0 to 6 months. In still other embodiments, the compositions may comprise about 0.05

% to about 0.6% U6 after storage at -20°C after 0 to 6 months.

In further embodiments, instructions on administration of the dosage form are provided.
For example, a subject is instructed to thaw the frozen bag or the frozen syringe prior to
25  administration. The subject may be further instructed to dilute the composition with a compatible

diluent prior to administration.

In some embodiments, the method comprises preparing a solution of ceftaroline or a
prodrug thercof for intramuscular administration. In exemplary embodiments, ceftaroline or a
prodrug thereof is reconstituted with a specified amount of diluent and gently shaken until the

30  powder is completely dissolved. In specific embodiments, the reconstituted solution is
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administered by deep intramuscular injection into a large muscle mass, such as, the gluteal
muscles or lateral part of the thigh. In exemplary embodiments, the reconstituted intramuscular
solution is to be used within one about hour of preparation. For example, about 400 mg of
ceftaroline or a prodrug thercof may be reconstituted using about 2 ml of diluent and used for

5  intramuscular administration. In other exemplary embodiments, about 600 mg of ceftaroline or a
prodrug thereof may be reconstituted using about 2 ml of diluent and used for intramuscular

administration.

In exemplary embodiments, the methods include providing information that constituted

solution containing ceftaroline or a prodrug thereof should be visually inspected for particulate

10 matter and/or discoloration prior to administration. Further information that the constituted
solutions may be yellow in color or infusion solutions may be clear or light to dark yellow in
color may be provided. The color may depend on concentration and diluents used. The color of
compositions comprising ceftaroline or a prodrug thercof may darken depending on storage
conditions. In such embodiments, the product potency may not be adversely affected. The

15  diluents that could be used for intravenous administration include, but are not limited to, 0.9%
Sodium Chloride Injection, USP (normal saline); 5% Dextrose Injection, USP; 2.5% Dextrose
and 0.45% Sodium Chloride Injection, USP and Lactated Ringer’s Injection, USP.

In further embodiments, the methods may provide instructions not to mix ceftaroline or a

prodrug thercof with solutions containing other drugs.

20 In some embodiments, information that ceftaroline or prodrug thereof is contraindicated
in patients with known serious hypersensitivity or in patients who have demonstrated
anaphylactic reactions to beta-lactams may be provided. In further embodiments, the patient may
be informed that serious and occasionally fatal hypersensitivity (anaphylactic) reactions and
serious skin reactions have been reported in patients receiving beta-lactam antibiotics and that

25  such reactions are more likely to occur in individuals with a history of sensitivity to multiple
allergens. In some embodiments, a carcful inquiry may be needed to determine whether the
subject to be treated has had a previous hypersensitivity reaction to other carbapenems,
cephalosporins, penicillins or other allergens before treatment is initiated. In some embodiments,

the patient is instructed to discontinue the drug if an allergic reaction occurs.
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15  ml for intramuscular administration) and gently shake until the powder is completely dissolved.
In further embodiments, the material contains instructions to withdraw a specified volume of the
constituted solution and add it to an infusion bag containing a diluent, such as, 250 ml of 0.9%
sodium chloride (normal saline), 5% dextrose, 2.5% dextrose and 0.45% sodium chloride or
Lactated Ringer’s solution and gently shake to ensure complete mixing of the drug product. The
20  published material may further state that the constituted solution is not for direct injection. In
exemplary embodiments, the material contains instructions that about 400 mg of ceftaroline or a
prodrug thereof is to be reconstituted with about 20 ml of diluent and administered by infusion
over about 1 hour. In other exemplary embodiments, the material contains instructions that about
600 mg of ceftaroline or a prodrug thereof is to be reconstituted with about 20 ml of diluent and
25  administered by infusion over about 1 hour. In some examples, the material contains instructions
that that about 400 mg of ceftaroline or a prodrug thereof may be reconstituted using about 2 ml
of diluent and used for intramuscular administration. In other exemplary embodiments, the
material contains instructions that about 600 mg of ceftaroline or a prodrug thercof may be

reconstituted using about 2 ml of diluent and used for intramuscular administration.

30 For products, such as frozen bags and pre-filled syringes, the material may include

instructions to thaw the frozen bag or the frozen syringe prior to administration. In further
25
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embodiments, the material may have instructions to dilute the composition with a compatible

diluent prior to administration.

In some embodiments, the methods comprise providing a dosage form comprising about
100 mg to about 1200 mg ceftaroline or a prodrug thereof to a patient in need thercof and
informing the patient that the dosage form is contraindicated in patients with known serious

hypersensitivity or in patients who have demonstrated anaphylactic reactions to beta-lactams.

In further embodiments, the patient may be informed that serious and occasionally fatal
hypersensitivity (anaphylactic) reactions and serious skin reactions have been reported in
patients receiving beta-lactam antibiotics and that such reactions are more likely to occur in
individuals with a history of sensitivity to multiple allergens. In some embodiments, a carcful
inquiry may be needed to determine whether the subject to be treated has had a previous
hypersensitivity reaction to other carbapenems, cephalosporins, penicillins or other allergens
before treatment is initiated. In some embodiments, the patient is instructed to discontinue the

drug if an allergic reaction occurs.

In some embodiments, the methods comprise providing a dosage form comprising about
100 mg to about 1200 mg of ceftaroline or a prodrug thercof and providing information on
interaction of the ceftaroline or prodrug thereof with other antimicrobial agents. For example, the
methods may comprise informing that there is no antagonism between ceftaroline or a prodrug
thereof and other commonly used antibacterial agents. Examples of such antibacterial agents,
include but are not limited to, vancomycin, linezolid, daptomycin, levofloxacin, azithromycin,
amikacin, aztreonam, tigecycline, and meropenem. In some embodiments, the methods may
comprise providing information that there is synergy between ceftaroline and other antimicrobial
agents. For example, information that there is demonstrated synergy between ceftaroline or a
prodrug thereof and an antibacterial or antimicrobial agent, e.g., amikacin may be provided.
Examples of other antibacterial agents, include but are not limited to, vancomycin, linezolid,

daptomycin, levofloxacin, azithromycin, aztrconam, tigecycline, and meropenem.

Unless defined otherwise, all technical and scientific terms used herein generally have the
same meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs.
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The term “prodrug” means a compound that is a drug precursor, which upon
administration to a subject undergoes chemical conversion by metabolic or chemical processes to
yield a compound, which is an active moiety. Suitable prodrugs of ceftaroline include, but are
not limited to phosphonocepehem derivatives, such as, e.g., 7B-[2(Z)-ethoxyimino-2-(5-
phosphonoamino-1,2,4-thiadiazol-3-yl)acetamido]-3-[4-(1-methyl-4-pyridinio)-2-thiazolythio]-
3-cephem-4-carboxylate.

Solvates of a compound may form when a solvent molecule(s) is incorporated into the
crystalline lattice structure of ceftaroline or a prodrug thereof molecule during, for example, a
crystallization process. Suitable solvates include, e.g., hydrates (monohydrate, sesquihydrate,
dihydrate), solvates with organic compounds (e.g., CH;CO,H, CH;CH,CO,H, CH3;CN), and

combinations thereof.

The term “consisting essentially of” as used herein for compositions or dosage forms
means that ceftaroline or a prodrug thereof (e.g, ceftaroline fosamil) is the only active ingredient
in the compositions or dosage forms. An “active ingredient” as used herein refers to an
antimicrobial agent or an antibacterial agent or an agent which is effective for the treatment of a

bacterial infection.

The term “about” or “approximately” means within an acceptable error range for the
particular value as determined by one of ordinary skill in the art, which will depend in part on
how the value is measured or determined, i.e., the limitations of the measurement system. For
example, “about” can mean within 1 or more than 1 standard deviation, per practice in the art.
Alternatively, “about” with respect to the compositions can mean plus or minus a range of up to
20%, preferably up to 10%, more preferably up to 5%. Alternatively, particularly with respect to
biological systems or processes, the term can mean within an order of magnitude, preferably
within 5-fold, and more preferably within 2-fold, of a value. Where particular values are
described in the application and claims, unless otherwise stated the term “about” means within
an acceptable error range for the particular value. For example, when referring to a period of
time, e.g., hours, the present values (£ 20%) are more applicable. Thus, 6 hours can be, e.g., 4.8

hours, 5.5 hours, 6.5 hours, 7.2 hours, as well as the usual 6 hours.

2%

The terms “treat,” “treatment,” and “treating” refer to one or more of the following:

relieving or alleviating at least one symptom of a bacterial infection in a subject; relieving or
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alleviating the intensity and/or duration of a manifestation of bacterial infection experienced by a
subject; and arresting, delaying the onset (i.e., the period prior to clinical manifestation of

infection) and/or reducing the risk of developing or worsening a bacterial infection.

The term “community acquired pneumonia” as used herein is equivalent and has been
5  used interchangeably with the term “community acquired bacterial pneumonia.”

The term "therapeutically effective” applied to dose or amount refers to that quantity of a
compound or pharmaceutical composition that is sufficient to result in a desired activity upon
administration to a mammal in need thereof. An “cffective amount” means the amount of a
compound according to the invention that, when administered to a patient for treating an

10 infection or disease is sufficient to effect such treatment. The “effective amount” will vary
depending on the active ingredient, the state of infection, disease or condition to be treated and
its severity, and the age, weight, physical condition and responsiveness of the mammal to be
treated.

EXAMPLES

15 The following examples are merely illustrative of the present invention and should not be
construed as limiting the scope of the invention in any way as many variations and equivalents
that are encompassed by the present invention will become apparent to those skilled in the art
upon reading the present disclosure.

EXAMPLE 1

20 The prodrug, ceftaroline fosamil, is rapidly converted into bioactive ceftaroline in
plasma. The mean pharmacokinetic parameters of ceftaroline in adults with normal renal
function after single and multiple 60-minute IV infusions of 600 mg ceftaroline fosamil
administered every 12 hours are summarized in Table 1. The standard deviation is shown in
brackets. Pharmacokinetic characteristics were similar for single and multiple dose

25  administration.

Table 1: Mean Pharmacokinetic Parameters of Ceftaroline IV in Adults

Multiple 600 mg Doses

Single 600 mg Dose Administered Every 12
Administered as a 60 Minute Hours as 60 Minute
Parameter Infusion Infusions
Crnax (Lg/mL) 19.0 (0.71) 21.3 (4.10)
AUC (ugeh/mL) * 56.8 (8.94) 56.2 (8.90)
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41/59 (69.5% 1/4 (25.0% Staphyl ococcus aureus 18/ 25 (72.0% 15/27 (55.6%
MSSA (nethicillin-susceptible) 18/ 25 (72.0% 14/25 (56.0% G am negative:
Haernophi Iwe 20nfd3saeszae 15/ 18 (83.3% 17/20 (85.0% HaembpliusSaeio/049659

par ai nfl uenzae 16/ 16 (100% 15/17 (88.2% Escherichia coli 10/12

t 12 (h) 1.60 (0.38) 2.66 (0.40)
CL/Fm (L/h) 9.58 (1.85) 9.60 (1.40)

*AUCy.« for single-dose administration, AUCq.a, for multiple-dose administration

The Chax and AUC of ceftaroline increased approximately in proportion to increases in
dose within the dose range of 50 to 1000 mg. No appreciable accumulation of ceftaroline fosamil
or ceftaroline was observed following multiple IV infusions of 600 mg administered every 8 or

5 12 hours for up to 14 days in subjects with normal renal function. The binding of ceftaroline to
human plasma protein was low (approximately 20%) and decreased only slightly with increasing

concentrations.

The prodrug, ceftaroline fosamil, was rapidly converted into bioactive ceftaroline in
plasma, and the conversion appeared to be mediated by a phosphatase enzyme. Hydrolysis of the
10  beta-lactam ring of ceftaroline subsequently occurred to form the microbiologically inactive,
open-ring metabolite ceftaroline M-1. The mean plasma ceftaroline M-1 to ceftaroline AUC ratio
following a single 600 mg IV infusion of ceftaroline fosamil in healthy subjects was
approximately 20-30%. In pooled human liver microsomes, low (< 12%) metabolic turnover was
observed for ceftaroline fosamil and ceftaroline. These studies indicate that hepatic CYP450
15  enzymes are unlikely to significantly metabolize ceftaroline fosamil or ceftaroline.

Ceftaroline and its metabolites are primarily eliminated by the kidneys. The mean plasma
terminal elimination half-life of ceftaroline in healthy adults with normal renal function was
approximately 2.5 hours.

Following administration of a single 600 mg IV dose of radiolabeled ceftaroline fosamil

20 to healthy male adults, approximately 87% of radioactivity was recovered in urine and 6% in
feces. The majority of the radioactivity (~90%) was recovered within 48 hours. Of the
radioactivity recovered in urine, approximately 64% was excreted as ceftaroline and
approximately 2% as ceftaroline-M-1.

Special Populations

25 Following administration of a single 600 mg intravenous dose of ceftaroline fosamil, the
mean AUC of ceftaroline in subjects with mild (50 mL/min < CrCI < 80 mL/min) or moderate
(30 mL/min < CrCl £ 50 mL/min) renal impairment was increased by 19% and 52%,

respectively, compared to mean values in healthy subjects with normal renal function (CrCl > 80
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(83.3%9 9/12 (75.0% Klebsiella pneunoniae 13/13 (100% 10/12 (83.3%

a MDRSP isolates are S. pneunpniae strains resistant to at | east two or
nore of twe 2buld3ssesng anti bacterial classes: penicillin®CTABCIOI04THES,
tetracyclines, fluoroquinolones, chloranphenicol,

trimet hopri m sul famet hoxazol e, and second-generati on cephal ospori ns.
EXAMPLE 4 5A Phase 3, nmulticenter, random zed, doubl e-blind, conparative
study was conducted to evaluate the safety and efficacy of ceftaroline

rel ati Yti/ﬁl%)f:ﬁélto'ixiiﬁ’g(%ﬁinisﬂaﬁ&]ﬁoftars%?gtlm mgﬁntﬁqwoﬁls AR B L Bar¥lidte Fosamil,
communi ty-acqui red pneunoni a (CAP). The prinmary objectives of the
st udy wesmean A€ of pefireolingan agnedtnwih poieia (Créh<ithelaip hicoal impyrmentatae f or

ceftaroli A it f ftri test-of - cur TJOC) in the
i eSS EREDEP St R o las G R ARG b R Bl BRIy T  Tr
popul at i ons Al dingdelddd mg ubjeadftcsftavolihe GAkhil Wacadmiairudat tp sobpas tvithesd ethgd he
study were to e te the follow ng: clinic respons t _end- of -t her apy
(EOT) ; "$HEdiNEs GYPEET Uy BY AP i bﬁ?%#ﬂ%le%ﬁfﬂwl%@?ﬁ%ma%rm |

(clini ¢afrarainet AedifOGWARE kR)pr&UhHa §ost-HBtfudbn Welinckh ddyl aphoflmAad 89%
ﬁlCFObIO|O€I0a| response by gathogen at TOC, clinical relapse at |late

f ol | ow2ngp 1§ 1oEupspeptiehio oyl tameaneyafifcs ¢t hagtthy aubigctsetideneimal ropl fuscied.

saf ety ‘The mean recgg'eé%%f'pejfﬁﬁftlﬁle%{h? dga"i’yrg%%%ﬁc%?lﬁ% Qrél-fﬁ)%tr b é%lsil&ﬁvﬁ%ég i]n%, or

subj ects were random ze or ceftriaxone ent-to-trea
Popul atil ®fg of tB4 bdsinbeeat doseere in the ceftaroline and 307 subjects were in

the ceftriaxone nodified i.ntent-to-treat (MTT r safet 0 tion. The
 olPovi no. oSRliute Gttt i Rt iR el Ak HoeRuite bR Hodise B | oat
ef fi cagpeflivkibj&rs @Y catsi FRge)2BY n{ar LT Qféeﬂ@boliﬁ@dra??ﬁ%hﬂ‘}%gg%f @RONG) ;
Clinically evaluable (CE) population: 235 (ceftaroline) and 215

(cef t r ithapdhdyn heglthy yping a&gﬁé&w%ﬂiéﬁf%@ws 8- Co= Pieengt sigmNicrmy ddfistanat i on:
59 ) . . ‘ o AV

it ot PEarEh MRl Ind PeuraE i ioh PACA fro N SR Blao gk T docfebed

( cef t r irenabh@ytioraindhdwlderbhbiubjeotyiand vy ne\belieal|te bg Mipicaly signdidann: 85

(ceftarolin and 76 .(ceftriaxone). The criteria for inclusion re:..1.
St o werbe ARTRECKGTELARRLERThe W FLAGER Bolte BRRARIBIEIIE had
C oMU Nivtith-rdee bl red fipiteoi e andaB @hiuBQot g, il A OV fogcctatdliae bBservedin -+ | .

Radi ogr aphi cal Iy confirnmed pneunpni a (new or progressive pul nonary .

i nfiltrRraglercsyt sybicetnade reesticd raghe patiergling fosepalder e fAFUPISHD JIeHHE [ CT)

scan congj k%t) &Rte é’Moﬁhl PaGEEI30RNesP BRH MRV Rles 0BRMhed in adulf éubjefe‘%lfgl@o\ifih}g ness (<7
days' duration) with at |east three of the follow ng clinical signhs or

administration of a 600 mg dose of ceftaroline fosamil.
20  Gender
In Phase 1 studies in healthy subjects, Cpmax and AUC for ceftaroline were similar between
males and females, although there was a trend for slightly higher AUC (6-15%) and Cax (17-
22%) in female subjects. Population pharmacokinetic analysis of data from Phase 1, 2 and 3
clinical studies did not identify clinically meaningful increases in ceftaroline exposure based on
25  gender. No dose adjustment is required based on gender.
Drug Interactions
In vitro studies in human liver microsomes suggest that neither ceftaroline fosamil nor
ceftaroline inhibits the major cytochrome P450 isoenzymes CYP1A1, CYP1A2, CYP2AS6,
CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E!L and CYP3A4. In vitro studies in
30  human hepatocytes have also demonstrated that ceftaroline fosamil, ceftaroline, and its inactive

open-ring metabolite are not inducers of CYP1A2, CYP2B6, CYP2CS, CYP2C9, CYP2C19, or
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20synptons consistent with a |ower respiratory tract infection: new or
i ncreased cough; purul ent sputum or change in sputum character;
auscul t atwoyofr/a3siongs consi stent with pneunonia (e.g., PaTAS2010H9¢BsDNY,
findings of consolidation); dyspnea, tachypnea, or hypoxem a (02 saturation
< 90%on roomair or p02 < 60 nmtHg); fever greater than 38C oral (> 38.5C
rectally or tynpanically) or hypotherma (< 35C); white blood cell (WBC)
count greater than 10,000 25cells/mB or |ess than 4,500 cells/m8; and
great erCXtI*?@\'l@-%l‘em?@tc'éft@roﬂﬁéjfoﬁﬁﬁll? id it EBRBAG Yo fnhfb@t%ﬁ"?&fu'cé’ ﬁleQieayAﬁge gount;

d score greater than 70 and |l ess than or equal to 130
(| : dp@‘rhatea@lmm%@ed by t%gfre mafpbolic pathways in a @inicpHe rdesgpemenncequi r ed
initlal hos r nt care
setting, by Rt PrufE e SRR obtadir? IR GRRGH, AR Pl RAET
requir edftarﬂ]llﬁd @bosﬁuﬁ@@lnﬁmﬁ AN C}‘llnlﬁdtlaﬂi with ¢8 S®i c&lCSABP Wb were taking

2011/ 035305PCT/ US2010/ 049659 | e ct s of h| | d- bearl ng
pot ent CRcoMit %fﬁgaé% atup Encrwmetﬁasnmga %%1 ]f) Er?%emfﬁ uegpehrongy eed to

and comabko gdtam. tihud ShdygtethBlahp®f dsedlisnes i tdResinefan®bfddhugs ot dsTle bl - ©
condom pl us sperm ci de, conbined oral contraceptive, 1nplant, injectable,

i ndwel cpiigolingt fpsamibrarqairprisingbe andsunerpdcteabstafmndclicciore far ha dseimsai ofed
art ne Subj ects provi ded
5“ tte%zuftn 1uﬁf‘gﬁ%@%%ﬂ(saelﬂtﬁ{gla%%lﬁc}mn%%giur%?teogg%nﬂl? 2rllr(fzjdncesssgiand Jabl i ts to comply

with all study procedures. The folHXoMMiRgLEC2 iteria were used for exclusion:
1. A PORT score less than or equal to 70 (PORT Risk Class | or I1l), PORT
scafe great @rtothDbHEN6 a0ty WORlidRt Sk d@:l&ﬁﬁltéd)qonqﬂlcﬁted]sﬁln&ﬁﬂ gdmstagitea to an
i ntensi.ve car it. . 2. CAP bl e for qutpatient therapy with
an or alNBHEREOOB e sryalgd in two TindSigizeghy b firoratyr grultifsag @ﬂ}b}%@ {5t or y
tract isRlRSLbAPSInALd0DInEFRlRint BosaRUIER SN RERE inttaRebuSQHvEN BMrrféQ@wllQed
bacterial pathogens (e.g., ventilator-associated pneunoni a;

hospi t é%puréémmrxce@ygn eleaireenan; [$ ighlagamxsasadieipisicand inraysneuskonyoal hewspect ed
viral, o) f

Non-i n eCtI I%alljzllggy g?gﬁﬁ%%%éﬁgi 1n'trQ¢/ ?‘8\5§1$§¥é§§ hgomae\!'ey}pgi Tourﬂ Patlegﬁbvxg

chéfi c assmdeﬁmmémsze i:clhmtlasqamajar absness I‘@Apanﬁién&cmon/[smglcpmammaac]
congestiyve |nclud|ng

t
non- DUIHEFF%FICF %ﬁ& Bﬁﬁeh%#)rculgqrf d%\ivgﬁgsremlty 1nfect10n n S%P };ts Wlth(cﬂgbetes mellitu

M cr obioph@giherl Vyscaacdbmid)efteicRhRIEH Athwkiubicd TRaithegardtida s t5Qo be
resistant to 20ceftri axone, or epidem ol ogical or clinical context that

suggestday- ﬁnsg‘hwh“fck@ual Hesay 9frs aofc?élpfvﬁﬁié% odiged kepfrio- waﬁl\@éﬂT) PR al
pat hog‘?ft Q&%&Q I'patk WR&F&@&%{%{ dﬁ%@fsmﬁgot %Mcbﬁdﬂ{ haonhigRhy ! ococcus

aur eus |demolog| clues to entia Aln ection that
i néb ud@datnest gtemlo:éfhlerﬁilmlany Ewigaﬂic)(@)qqopalsémsmekﬂldtd patiegtsfimthicINIERL, exi st ence

of an on in IocI nfecti.on, out bre kn skin colonization with
VR, PeRgHnsk RO ERet Skt Pa i Bt o VRSA, i i avenous

drug use, a concom tant enza ects S for MRSA

[ nf ect i on wﬂﬁe Rala*alareéﬁﬁam/ﬁaﬁw S Ghnirat b@PR L ekt T O BrEChn Sput urm
G ant s tisd @iy €H sddaTEXsdputigidns (Table 2). Ceftarolindfves hbﬂlﬁhfwldrho @hcdhypincal
organi sm (M pneunoni ae, C. pneunoni ae, Legionella sp was confirmed or

suspectBy aﬁfa@@amubb%sum@ué an%éé?rﬁ Gifoppnulatiopl H%eépfnpa@m ﬁlffé‘éftl FHE TPt h Legi on
el by 3%@&%@&{1}%& %@hx@% %Qﬁd ﬁlgsghc%h&'ﬁgﬂdﬁ%&@%ﬁ@@&&%%aff&%eﬁt@ﬁel i ne.

WO 2011/ 035305P 4965 Previ ous™ t reat nent
ant i m egolgeader frace, GARIcHy tdriweigB Flousad ciire adtsal TWS byopatbhegdom that i on.
Microbiologically Evaluable (ME) population are presented in Table 3.
Table 2: Clinical Cure Rates at TOC from two Phase 3 Studies in ¢SSSI after 5 to 14 days

of Therapy

Ceftaroline Vancomycin/ Treatment
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The foll ow ng exceptions were applied: Subjects nmay have been eligible
despite prior antimcrobial therapy if they net the follow ng conditions:
ei t her a wWpngliw3giwse of an oral or 5intravenous short - aeCrAa2@aswEsdti c f or
CAP or both of the follow ng: unequivocal clinical evidence of treatnent
failure (e.g. worsening signs and synptons) follow ng at | east 48 hours of
prior system c antimcrobial therapy and isolation of an organi smresi stant
to the prior, system c, antim crobial therapy 9. Failure of
ceftriaxone (or other thiTd-geReLali on cephal@sReii N) as piefapPy for this
10epi sode of CAP or prior isolation of an organism associated wth this

epi sode of CAP and resistant ilNY¥dro to ceftflKi®axone (2-sided 96% H)story of
any hyper-sensi .t. oar—attergicreaction—to—any +t=tactamantimnicrobi al
11. Past or"MFPEISWT S ory of epil epsy or seizure disorder. Exceptions:
wel | -docunented Cebrile sei z89/61®{01a)i | dhaegi59AH2Z) Requi.n ¢aent o)or

concom tant antimcrobial or s%sten‘i c antifungal therapy for anﬁ reason.
Excepti ons: Topi\/gglT ant i funé%fﬁ/ ot Bari mi cP8p (8E5P§érapy,0-%1('§i4ﬂﬂ)- & oral dose
of any antifuggeysdu@y 1t reatment of vaginal candidiasis. 13.

Neopl astic |ung disease, cystic fibrosis, progressively fatal disease,
chroni ¢ neurol ogC&al di sordéf/ptePdndi ng B&AVRPS8)of puldider¢.13ecreti ons,
or life expecta of | ess equ nt hs. 4,
Probeneci d adm %)sftTr ation V\n‘%ﬁﬁg’%ﬁ@%%ys pralb%/?&t@Si iti atll'(()) '4§f 6‘% udy drug

t herapy or regs$Irstgn2 for concomtant therapy w th probenecid. 15.
I nfections or conditions that r i.red concom tant system

corticosteroids. EExcepti onssﬂfﬂg‘ﬁé’arﬁi cos?é?/gé%&g&ée eqLﬂ'I\/éf"énfLs\)\/as | ess
than 40 ng predyjiggne per day;;32bk8.1)Sevengd y3d (aay)red renqls § wmgtion

(Grd < 3 - dence of
si gni f i cdrablendinieal GraeniRasdsdyyi lnfdcting Pathogem looyMicrobindegieallydivalyabled by
the foll ow ng: k cut e ¥l h itis: r e i transferase
(AST) “or “al ani ne’ Anofnisysl Bact ARG P RARAS SR | 707" he
upper limt of normal or total bil Cefthidlind®esaadl eVanbanydnfaakdohda upper
limt of normal; manifestations of end-stage |iver disease,  such as ascites
or hepatic encephal opat hy; neutropeni a‘,‘/l\{)(e/rg) ned as | essMHEM 500

neut r ophi TGl dMHositive VO 20117 035305PCT/ USZ0T0/ 049659 was current or

antici pated; thronbocytopenia with platelet count |ess than 60, 000

cel | s/ mB; Stigriplagoiant geteion Wi t h humdh2/BA(Pdder i ci end30/33a(?4.440d eit her a
i agnosi s of Mol SAIEE e gl £afT (L ORey and SyRariadlr i mng

i I ness t hatMIR®& (@uthicgitih-resistéht) Evi deamesdiosiavmedi at ell y5/11F @43ké)eat eni ng

di sease tha; W%s current sor i npendi ng@ i ?{:I ydi ng, but r}ot 9I imted to,

respi r at ord" P4 Pl &clit’e heart fai P& 1Weck, acut@é%_? érﬁ;ﬁ’)_y syndr one,
unst abl e agr VI DRR80a/DYRET t ENSi Ve eNEbYRCHs) acut e hepagimobgil ure, active
gastrointestinal bl eeding, profound netabolic abnornmalities (e.g., diabetic
ket oaci dos¥plocoscuadisgelacéeebr ovascull a3 él@ib)s. 1019. 1RREs(Beitee in a
Super vi'si o Rse TR ety P anaea 1307 FEPALTT 1 ea VoS AR atory.

el derly peGeansegativehospitalization within the 14 days before the onset of

synptons (J.e., healthcare-associate ia). 20. 0 were
pr egnant o#scﬁfﬁcél%fﬁh 1521. Partici pa?@gpf%r%%& st udy }%g&@;%{
adm ni st r akleSieIRf pRBmbMAMEST | gati onal 1pges o) devi ce yd/ihjon g3f) days before

random zation into this study or previously participated 1n the current
st udy. Klebsiella oxytoca 10/12 (83.3%) 6/6 (100%)

Morganella morganii 11/12 (91.7%) 5/6 (83.3%)

U A Y O A

*Includes S. anginosus, S. intermedius, and S. constellatus.

EXAMPLE 3
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22. Previous participation in a study of ceftaroline. 23. Unabl e
or unwilling to adhere to the study-specified procedures and restrictions
2024. Anywoandiw3sma t hat, in the opinion of the |Investi gararsomoided have
conprom sed the safety of the subject or the quality of the data.

Study Drug: Ceftaroline fosam | was adm nistered in two consecutive 300 ng
intravenous (IV) infusions over 30 mnutes, every 12 hours (gl2h). The
600- g dose of ceftaroline fosam | infused over 60 m nutes was split into
two i nfusi onsiofaoPTA8adhie Wik Qhﬁ%ﬁbsisﬂﬁe%ﬁnﬂﬁﬂi@df\cd:u%d BYLEEATPScWhoMa MOder at e
renal inpairment (30 M/mn < &GO< 50 mM/mn), as estimated by the

Cockr of €ABRUWercfanratiet an twmitshdloaieetl, phvdii-wentsr, swdfnptional, debblerhtiad, sstdiady st af f
could ' dose | f i | - - Y

it usi SRS L AER ARy ST R b5 BA0 e e R RER R RGBS

i mpr ovedery C2K) t2 cbfriaxlohar(Ing cchrax ot alniinisteakl ihtk@ahsmhtowns. 5hetineery Mo 7

d .30 d ; fLri dni ni d as | Vi nfusi

oves” 300 RGBT LR CGyoE SOERIT D G Gcisee i Heemo g0 ST O0RE A e,

every 2Ardiifislea)adjuhvdlMBer _§t§1“[in%/@7 2RHT/H393eRETMMRRAAY QARGS9 af ter

each dose of ceftriaxone and saline placebo (i.e., between ceftriaxone

doses) fhesamyjveastised BderBR §tudua- Beiratouth vy eratrpgresspicawipenarnmiidirase(s) oreach

| nf use%h@s\’%dio%@a ﬂg’a}f& Ei%hi &Y Sl¥s At %m‘aﬁcﬁné &n%t‘éﬁwfﬂ?oﬁ%@%ﬂi@ tbg R} 1 nd. The
e dtor ev e pr f

followng cri were use r l'uation: I'mary efticacy outcone
measur ésshtabragioh laed Péthesaplyjvect crobllai io dlle Swlies. Tebhenat doiregdn whs Ttor2d{y§OC) i n

the CE and M TTE Popul ations. Suhj.ect re.consider | inj cured at
TOR 1 A My Ha 6 BB s tlosndp e Er TR B G TR Basel i ne
i nf ect ipgpulatn ihOMIRMENRAENO vhb heclvll 68§ 1B6uS BEfudh@lug Recokdih Retheir
antimcrobial therapy was necessary. The secondary e%fi cacy outcone

neasur égdgayized tregimept giqpp @&W@FiIW\PéEIT (Pogusnqnig Qutaﬁme’dﬁﬁeafcgﬁéaw RivE and CE
Popul A0S or Iv. TheRahigHPESEhTE ﬁﬁ%baoghgabﬁ el a8y BLiRRISn AT
(eradication or presuned eradicatlo ate at T nthe M TT, nMTTE, and
ME Popwpbpdlatamsyho demonsi@uved alffici¢utorhérned te khiemirgtatoland r adi ogr aphi ¢) success
rate at TOC in the MTTE and CE Popul ati ons; 15Per-pathogen clinical cure
ratlé and f aloe pbinerymficanhicodmiitcak tleutlineakresianee atthd OGSt bNCukdTOM) ViFE and ME

Popul ati gns; . er - ject rel.apse rate at LFU in the set .of

cub] ects MeowpgmesCERG MHFE Toph Bl R TALE ot harteruit e bSO E BEbUH o Toc
and the compaRiive biMi€ Culc@hdl B&ivt@Ithe beffa@sliel @GRt AhEoctiriakdrld droup e Subset
of subjects in the mM TTE 20and.  ME Popul ati ons who had a favorable clinical
or m chekifbictsdibyage.egdsnacy sthaigity aariveighir Cliried gus datey #diQGapy aithogen imoc,

Al subyj T i ﬁﬂﬁl : included in the
safetymgﬁgF§g¥€Bg§§¢€¥%ﬁ%%as r%ﬂ&#ﬁ%P§%3§5ﬁgﬁfg%ﬁgﬂﬁﬁ%%r adverse events
(AE) up to TOC and serious adverse events (SAE) through LFU;, recording
vital signs, physical exam nation, electrocardi ogram 25(ECG, and clinical

| aboratory findings (clinical chem stry, hematol ogy, and urinalysis), at
prespecified times throughout the study. Efforts were nmade to obtain

phar macoki neti ¢ (PK) sanples from approximtely 120 to 140 subjects treated
with ceftaroline or ceftriaxone on Study Day 3. The PK sanpl es were
collected for both the ceftaroline and ceftriaxone groups for the purpose
of maintaining the blind, 30 but only PK sanples from subjects in the
ceftaroline group were anal yzed (using a validated assay) by an unblinded
central bioanalytical |aboratory.

33



WO 2011/ 035305PCT/ US2010/ 049659 The primary objective of this study
was to determne the non-inferiority in the clinical cure rate for

ceftarol iwe20omsasoed with that for ceftriaxone at TOC i RCThS2@8089%d9 M TTE
Popul ations in adult subjects with CAP. There were seven study popul ati ons,
six of which were statistically analyzed. 51. The intent-to-treat (ITT)
Popul ation included all random zed subjects and was not anal yzed. 2.
The M TT Popul ation included all random zed subjects who recei ved any
amount of t hgpRi4 @inflat Cure Rates at TOC from' 'R0 Phidd3 SRRk 3h CABEMSI $tef Of
all subjects in the MTT Population in PORT Risk 10Cass IIl or IV.

4. TheDavs #fiTheyppyati on consi sted of all subjects in the MTT Popul ation
who net the mninmal disease criteria for CAP and who had at |east one

typi cal bacterial organismconsistent with a CAP pat hogeiireadeent fi ed from
an appropriate m crobi ol(fiacalinesfoemilen ( €effriaxtmleood, spiffienengd eur al
fluid). Subjects with M/cophas(®)pneunoni aa/N%Jhl any d@psidddoseelIyoni ae as
15t he sohmegm‘aastuu@spat hogen of infection, and all subjects wth L.
pneunophi | a i nfection were _excluded fromt he mM TT Popul ati on

The nmM TEE Popul ati on cor@ﬂ@ﬁ%ﬁg‘b?%?subj HOLAOKTERS) MVl TF- TR Sul BB) on but
excl udedygfjgect s in PORY; §5 I'1.439/573 (76.6% Thgo 4P@(p ation
consi sted of all subjects ?In t ﬁ'TE Popul at(|70n 3/{1 %:_ [ﬂ

20eval uabiABR §twlyitt eri a and for whom sufficient infor matl on regar di ng the
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Popul ati gn who al so had at | east one "typical" bacterial pathogen has been
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confidengg interval (Cl) 1f99;23t5b@ pRper veghedi5iey enge | nﬂ;l@@ PrbRRry outcome
measure (clinical cure rate) between the ceftaroline group and the

ceftri axMiETT@r oup was cal2(3642§9é81ll 3%) tho@é/@&tﬁyéé%i i th9r(=@|:@r12a7$k d ass
[11 or IV C C S 1 Te—95% Cl
was hi gher than -10% Assumi ng a point estimate for the clinical cure rate
in the CE Popul ation of 90% in the 30ceftriaxone group, and 90%in the
ceftaroline group, a non-inferiority margin of 10% a power of WD

2011/ 035305PCT/ US2010/ 049659 90% and 25% non-eval uability rate, and that
about 76 subjects in PORT Risk Class Il were enrolled, a total sanple size
of 626 subjects was required (313 subjects in each treatnent group).
Secondary efficacy outconmes were anal yzed by determ ning two-sided 95% Cl s
for the observed difference in the outcone rates between the ceftaroline
group and the ceftriaxone group 5for those subjects in PORT Risk Class |11
and |V. Table 6: Population Distribution Disposition Population Ceftaroline
Ceftri axone
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Tot al

By Popul ation

Random zed | TT 317 310 627 Received Study Drug MTT

315 307 622 PORT |1l or IV MTTE 289 273 562 Had clinical outcone

assessnerwoCH 128530215 450 Had Basel i ne Pat hogen nM TTE ®0T/US2010/049659

Table 5: Clinical Cure Rates by Infecting Pathogen from Microbiologically
Evaluable Patients with CABP (Data from Two Integrated Phase 3 clinical Studies)

Ceftaroline fosamil

/N (%)

Ceftriaxone

/N (%)

Gram-positive:

Streptococcus pneumoniae
MDRSP (multidrug-resistant )

Staphylococcus aureus

MSSA (methicillin-susceptible)

Gram-negative:
Haemophilus influenzae
Haemophilus parainfluenzae
Escherichia coli

Klebsiella pneumoniae

54/63 (85.7%)
4/4 (100%)
18/25 (72.0%)
18/25 (72.0%)

15/18 (83.3%)
16/16 (100%)
10/12 (83.3%)
13/13 (100%)

41/59 (69.5%)
1/4 (25.0%)
15/27 (55.6%)
14/25 (56.0%)

17/20 (85.0%)
15/17 (88.2%)
9/12 (75.0%)
10/12 (83.3%)

* MDRSP isolates are S. preumoniae strains resistant to at least two or more of the following antibacterial
classes: penicillins, macrolides, tetracyclines, fluoroquinolones, chloramphenicol, trimethoprim-sulfamethoxazole,
and second-generation cephalosporins.

EXAMPLE 4
5 A Phase 3, multicenter, randomized, double-blind, comparative study was conducted to
evaluate the safety and efficacy of ceftaroline relative to ceftriaxone in the treatment of adult
subjects with community-acquired pneumonia (CAP).
The primary objectives of the study was to determine the non-inferiority in the clinical

cure rate for ceftaroline compared with that for ceftriaxone at test-of-cure (TOC) in the clinically

10 cvaluable (CE) and modified intent-to-treat efficacy (MITTE) populations in adult subjects with
CAP. The secondary objectives of the study were to evaluate the following: clinical response at
end-of-therapy (EOT); the microbiological favorable outcome rate at TOC; the overall (clinical
and radiographic) success rate at TOC; the clinical and microbiological response by pathogen at
TOC; clinical relapse at late follow-up (LFU); microbiological reinfection/recurrence at LFU;

15  and safety.
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88 178 Had basel i ne pathogen and clinical outcone assessnent ME 85 76 161
By Wthdrawal M TTE 289 273 562 Conpleted Study 259 (89.6) 248 (90.8) 507
(90.2) Wwbarewe3szodm Study 30 (10.4) 25 (9.2) 55 (9. 8) pReasemofoerssear |y
wi t hdr awal Adver se Event

317 subjects were randomized for ceftaroline and 310 subjects were randomized for
ceftriaxone (intent-to-treat [ITT] Population). 315 subjects were in the ceftaroline and 307
subjects were in the ceftriaxone modified intent-to-treat (MITT) or safety population.

The following populations were analyzed for efficacy:

5 Modified intent-to-treat efficacy (MITTE) population: 289 (ceftaroline) and 273
(ceftriaxone);,

Clinically evaluable (CE) population: 235 (ceftaroline) and 215 (ceftriaxone);

Microbiological modified intent-to-treat (mMITT) Population: 99 (ceftaroline) and 102
(ceftriaxone);,

10 Microbiological modified intent-to-treat efficacy (mMITTE) Population: 90 (ceftaroline)
and 88 (ceftriaxone); and

Microbiologically evaluable (ME) Population: 85 (ceftaroline) and 76 (ceftriaxone).

The criteria for inclusion were:

1. Subjects were males and females 18 or more years of age.

15 2. Subjects had community-acquired pneumonia meeting the following criteria:

I. Radiographically confirmed pneumonia (new or progressive pulmonary infiltrate(s) on
chest radiograph [CXR] or chest computed tomography [CT] scan consistent with bacterial
pneumonia); and

II. Acute illness (< 7 days’ duration) with at least three of the following clinical signs or

20  symptoms consistent with a lower respiratory tract infection: new or increased cough; purulent
sputum or change in sputum character; auscultatory findings consistent with pnecumonia (e.g.,
rales, egophony, findings of consolidation); dyspnea, tachypnea, or hypoxemia (O2 saturation <
90% on room air or pO2 < 60 mmHg); fever greater than 38°C oral (> 38.5°C rectally or
tympanically) or hypothermia (< 35°C); white blood cell (WBC) count greater than 10,000

25  cells/mm3 or less than 4,500 cells/mm3; and greater than 15% immature neutrophils (bands)
irrespective of WBC count; and

III. PORT score greater than 70 and less than or equal to 130 (i.e., PORT Risk Class II1
or IV).

3. The subject required initial hospitalization, or treatment in an emergency room or

30  urgent care sctting, by the standard of care.

4. The subject’s infection required initial treatment with IV antimicrobials.
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8 (2.8) 7 (2.6) 15 (2.7) Nonconpliance with study treatnment 0 1 (0.4) 1
(0.2) At the request of the sponsor/investigator 1 (0.3) 1 (0.4) 2 (0.4)
W t hdr ew wonsem3s3od( 1. 4) 8(2.9) 12(2.1) Lost to Fol | ow BPT/UBB010B4959 8 (2. 9)
24 (4.3) Oher 1 (0.3) O

5. Female subjects of child-bearing potential, and those who were fewer than 2 years
postmenopausal, agreed to and complied with using highly effective methods of birth control
(i.e. condom plus spermicide, combined oral contraceptive, implant, injectable, indwelling
intrauterine device, sexual abstinence, or a vasectomized partner) while participating in this

5  study.

6. Subjects provided written informed consent and demonstrated willingness and ability
to comply with all study procedures.

The following criteria were used for exclusion:

1. A PORT score less than or equal to 70 (PORT Risk Class I or 1), PORT score greater

10 than 130 (PORT Risk Class V), or required admission to an intensive care unit.

2. CAP suitable for outpatient therapy with an oral antimicrobial agent.

3. Confirmed or suspected respiratory tract infections attributable to sources other than
community-acquired bacterial pathogens (e.g., ventilator-associated pneumonia; hospital-
acquired pneumonia; visible/gross aspiration pneumonia; suspected viral, fungal, or

15  mycobacterial infection of the lung).

4. Non-infectious causes of pulmonary infiltrates (e.g., pulmonary embolism, chemical
pneumonitis from aspiration, hypersensitivity pneumonia, congestive heart failure).

5. Pleural empyema (not including non-purulent parapneumonic effusions).

6. Microbiologically-documented infection with a pathogen known to be resistant to

20  ceftriaxone, or epidemiological or clinical context that suggested high likelihood of a
ceftriaxone-resistant “typical” bacterial pathogen (e.g., Pseudomonas aeruginosa, methicillin-
resistant Staphylococcus aureus [MRSAY]). Epidemiological clues to potential MRSA infection
that included residence in a nursing home or assisted living facility, existence of an ongoing local
MRSA infection outbreak, known skin colonization with MRSA, recent skin or skin structure

25  infection due to MRSA, intravenous drug use, and concomitant influenza. Subjects with risk
factors for MRSA infection who had predominance of gram-positive cocci in clusters on sputum
Gram’s stain were to be excluded.

7. Infection with an atypical organism (M. pneumoniae, C. pneumoniae, Legionella spp.)
was confirmed or suspected based upon the epidemiological context, or infection with Legionella

30  preumophila was confirmed by the urinary antigen test at baseline.
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1 (0.2) Denogr aphics: In the MTTE popul ati on, subjects were
predom nately male (62%, non-H spanic (84%, white (96%, and had a nean
age of apmpoariwmsw®by 61 years. Most subjects had WO  PCT/US2010/049659
2011/ 035305PCT/ US2010/ 049659 a PORT score of 11l (59% in the ceftaroline
group, 63%in the ceftriaxone group). The nunber of subjects with any
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9. Failure of ceftriaxone (or other third-generation cephalosporin) as therapy for this

10 episode of CAP or prior isolation of an organism associated with this episode of CAP and
resistant in vitro to ceftriaxone

10. History of any hypersensitivity or allergic reaction to any B-lactam antimicrobial

11. Past or current history of epilepsy or seizure disorder. Exceptions: well-documented
febrile seizure of childhood.

15 12. Requirement for concomitant antimicrobial or systemic antifungal therapy for any
reason. Exceptions: Topical antifungal or antimicrobial therapy, a single oral dose of any
antifungal for treatment of vaginal candidiasis.

13. Neoplastic lung disease, cystic fibrosis, progressively fatal disease, chronic
neurological disorder preventing clearance of pulmonary secretions, or life expectancy of less

20  than or equal to 3 months.

14. Probenecid administration within 3 days prior to initiation of study drug therapy or
requirement for concomitant therapy with probenecid.

15. Infections or conditions that required concomitant systemic corticosteroids.
Exceptions: The corticosteroid dose equivalent was less than 40 mg prednisone per day.

25 16. Severely impaired renal function (CrCl < 30 mL/min) estimated by the Cockroft-
Gault formula.

17. Evidence of significant hepatic, hematological, or immunologic disease determined
by the following: known acute viral hepatitis; aspartate amino transferase (AST) or alanine
aminotransferase (ALT) level greater than 10-fold the upper limit of normal or total bilirubin

30  greater than 3-fold the upper limit of normal; manifestations of end-stage liver discase, such as

ascites or hepatic encephalopathy; neutropenia, defined as less than 500 neutrophils/mm3, that
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(-2.5, 12.5) MTTE, N 289 273 235 (81.3) 206 (75.5) 5.9 (-1.0, 12.7)
Favorabl e’ M crobi ol ogical Qutcone at the TOC Visit (ME and nM TTE

Popul at i ow©)20ME3534585 76 72 (84.7) 63 (82.9) 1.8 (-9PTTI/UB201P)496M TTE,
90 88 74 (82.2)

was current or anticipated; thrombocytopenia with platelet count less than 60,000 cells/mm3;
known infection with human immunodeficiency virus and cither a CD4 count less than or equal
to 200 cells/mm3 at the last measurement or diagnosis of another Acquired Immune Deficiency
and syndrome-defining illness that was current.

5 18. Evidence of immediately life-threatening disease that was current or impending,
including, but not limited to, respiratory failure, acute heart failure, shock, acute coronary
syndrome, unstable arrhythmias, hypertensive emergency, acute hepatic failure, active
gastrointestinal bleeding, profound metabolic abnormalities (e.g., diabetic ketoacidosis), or acute
cerebrovascular events.

10 19. Residence in a nursing home or assisted living facility that provided 24-hour medical
supervision (not including extended living facilities for ambulatory elderly persons) or
hospitalization within the 14 days before the onset of symptoms (i.e., healthcare-associated
pneumonia).

20. Women who were pregnant or nursing.

15 21. Participated in any study involving administration of an investigational agent or
device within 30 days before randomization into this study or previously participated in the
current study.

22. Previous participation in a study of ceftaroline.

23. Unable or unwilling to adhere to the study-specified procedures and restrictions

20 24. Any condition that, in the opinion of the Investigator, would have compromised the
safety of the subject or the quality of the data.

Study Drug: Ceftaroline fosamil was administered in two consecutive 300 mg
intravenous (I'V) infusions over 30 minutes, every 12 hours (q12h). The 600-mg dose of
ceftaroline fosamil infused over 60 minutes was split into two infusions in order to maintain the

25  blind. For subjects with moderate renal impairment (30 ml/min < CrCl < 50 ml/min), as
estimated by the Cockroft-Gault formula, unblinded pharmacy staff or unblinded study staff
could adjust the dose of ceftaroline fosamil to two consecutive 200 mg infusions and readjust
dose to two 300 mg infusions when renal function improved (CrCl > 50 mL/min). The duration
of treatment was between 5 to 7 days.

30 Reference drug: Ceftriaxone was administered as a 1 g IV infusion over 30 minutes

followed by IV saline placebo infused over 30 minutes, every 24 hours (q24h). Twelve hours
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72 (81.8) 0.4 (-11.1, 11.9) Per-subject Cinical Cure Rates at the EOT
Visit (CE and M TTE Popul ati ons) Popul ation Ceftaroline n (% Ceftriaxone n
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(78.8)7.4(1.1, 13.8) Abbreviations: CE = clinically evaluable; EOT =

end-of -t herapy; ME = m crobiologically evaluable; C = confidence interval;
MTT = nodified intent-to-treat; nmM TTE = nodified m crobi ol ogi cal
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Favor a e ed eradication and presuned eradi cati on.
The da?%grgr%t\%wﬁg%thé;&b%g 7 establishes that ceftaroline and prodrugs

t hereof (e. @he fcﬂbwmg alterirewtro siadd floy caillwntisnr Thel ginng) yifebd) anexpeatadicy
eff gCt Ivxye(raet gli)ert-srh ject glmc Q&re (r)a]:te th[Q;r{L(l)l% Icu c (%8% iir{ I%g c‘F aeanlirﬁPIL[% Populations.
Subjects were considered clinically cured at TOC if they had total resolution of all signs and
symptoms of the baseline infection, or improvement of the infection such that no further
antimicrobial therapy was necessary.
The secondary efficacy outcome measures were:
10 Per-subject clinical cure rate at EOT in the MITTE and CE Populations;
Per-subject microbiological favorable outcome (eradication or presumed cradication) rate
at TOC in the mMITT, mMITTE, and ME Populations;
Overall (combined clinical and radiographic) success rate at TOC in the MITTE and CE
Populations;
15 Per-pathogen clinical cure rate and favorable microbiological outcome rate at TOC in the
mMITTE and ME Populations;
Per-subject relapse rate at LFU in the subset of subjects in the CE and MITTE
Populations who were clinically cured at TOC; and
Per-subject reinfection or recurrence rate at LFU in the subset of subjects in the mMITTE
20  and ME Populations who had a favorable clinical or microbiological outcome (eradication or
presumed eradication) at TOC.
All subjects who received any amount of study drug were included in the safety analysis.
Safety measures included monitoring for adverse events (AE) up to TOC and serious adverse
events (SAE) through LFU; recording vital signs, physical examination, clectrocardiogram
25  (ECQ), and clinical laboratory findings (clinical chemistry, hematology, and urinalysis), at
prespecified times throughout the study.
Efforts were made to obtain pharmacokinetic (PK) samples from approximately 120 to
140 subjects treated with ceftaroline or ceftriaxone on Study Day 3. The PK samples were
collected for both the ceftaroline and ceftriaxone groups for the purpose of maintaining the blind,
30  but only PK samples from subjects in the ceftaroline group were analyzed (using a validated

assay) by an unblinded central bioanalytical laboratory.
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10 Table 8: dinical Cure Rates and Favorabl e M crobi ol ogi cal Qutcone by
basel i ne pathogen Cinical Cure Rates at the TOC Visit by Baseline Pathogen
(ME Populwbizon)o3Pwshogen Ceftaroline (N=) Ceftriaxone (REY/US2010/0¢268DNI ae
33/39 (84.6) 23/32 (71.9) MDRSP 2/2 (100.0) 1/4 (25.0) S. aureus 10/15
(66.7) 8/15 (53.3) H influenzae 13/15 (86.7) 11/12 (91.7) H.

par ai nfl uenzae 9/9 (100.0) 6/7 (85.7) K pneunoniae 6/6 (100.0) 7/8 (87.5)
Favor abl e M crobi ol ogi cal Qutcone at TOC by Basel i ne Pat hogen (ME) Pat hogen

Cef t ar ol i ne ThNG)mGRS Jt dcavOBEh{sNkly Sras ROEUERTh @@ic 3oA-B3Fedi &y T the clinical
cure rate for ceftaroline compared with that for ceftriaxone at TOC in the CE and MITTE
Populations in adult subjects with CAP.

There were seven study populations, six of which were statistically analyzed.

5 1. The intent-to-treat (ITT) Population included all randomized subjects and was not
analyzed.

2. The MITT Population included all randomized subjects who received any amount of
the study drug.

3. The MITTE Population consisted of all subjects in the MITT Population in PORT Risk

10 Class [ITor I'V.

4. The mMITT Population consisted of all subjects in the MITT Population who met the
minimal disease criteria for CAP and who had at least one typical bacterial organism consistent
with a CAP pathogen identified from an appropriate microbiological specimen (e.g., blood,
sputum, pleural fluid). Subjects with Mycoplasma pneumoniae or Chlamydophila pneumoniae as

15  the sole causative pathogen of infection, and all subjects with L. preumophila infection were
excluded from the mMITT Population.

5. The mMITTE Population consisted of subjects in the mMITT Population but excluded
subjects in PORT Risk Class II.

6. The CE Population consisted of all subjects in the MITTE Population who met all

20  cvaluability criteria and for whom sufficient information regarding the CAP was available to
determine the subject’s outcome (i.e., the subject did not have an indeterminate outcome).

7. The ME Population was a subset of the CE and mMITTE Populations and included
cach subject in the CE Population who also had at least one “typical” bacterial pathogen has been
isolated from an appropriate microbiological specimen.

25 A two-sided 95% confidence interval (CI) for the observed difference in the primary
outcome measure (clinical cure rate) between the ceftaroline group and the ceftriaxone group
was calculated for those subjects with PORT Risk Class III or I'V. Non-inferiority was concluded
if the lower limit of the 95% CI was higher than —10%.

Assuming a point estimate for the clinical cure rate in the CE Population of 90% in the

30  ceftriaxone group, and 90% in the ceftaroline group, a non-inferiority margin of 10%, a power of
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25/32 (78.1) MDRSP 2/2 (100.0) 2/4 (50.0) S. aureus 11/15(73.3) 11/15(73.3)
H influenzae 13/15 (86.7) 11/12 (91.7) H. parainfluenzae 9/9 (100.0) 7/7
(100.0) Kyvopnsounssdvsae 6/ 6 (100.0) 7/8 (87.5) WO PCT/US2010/049659

2011/ 035305PCT/ US2010/ 049659 The data provided in Table 8 establishes
that ceftaroline and prodrugs thereof (e.g., ceftaroline fosam|) are
surprisingly and unexpectedly effective for the treatnent of comrunity
acqui red pneunoni a. A higher percentage of subjects in the ceftaroline
treat meni, LY, NWRL& [ BBPH A, bl MAVSorNALubERINPORTIIE! ORN 113AYEr se
events (TEAEs) (53.7%ceftaroline; 47.2% ceftriaxone) but simlar

per centapdsd,weptel yaamdr szt t636 nakjectawys rtiviasd (@ 3 suby estsain eachmiaEgert LY

ceftar .Ol i neSego%Hzr(g()e?f?g ggréio%(())tﬂgs)w‘%rre] aﬁeﬁ zeh\gg dte{e?tgtnr%%ogsric%ld@%% aﬂ%orl e i dence
of subjects Wt ny§ S"Were Arss sim larin t two treatnment groups
(13. 0%obedrtalrdifftroece il theMtcwafctratcakanedn thascfiweslnctdreup andithiesudieiaxa@fe golyj ect s

wth T | eadi ng. t ture dis tinuation from study drug

10agm' E@Eﬁﬁ’sﬁﬂl ﬁ"t?@]%a}gi%gs?ka&ﬁ?silﬂﬂ&nﬁi{}?»% ceftriaxone). The incidence of
deat hs was conparabl e bet wepihi¢ HepspiatidEPistitioar ™ (2. 9% ceftarol i ne;
2.0% ceftriaxone). The nost common TEAEs (occurring in 2%or nore of

subj ect;s)in ¢ ) | ow_Adverse Events Reported
| nci dendispesithmn of Subj ects in Anyomulaten &eftardlins: | ftriaxpnpodatadt j on Tabl e
9: Adver S —Adverse Event (VEdDRA Preferred Termy Number (9 of

Subj ect sﬁ}epgﬁﬁﬁgﬁéIl

Randomized ITT 317 310 627
Received Study Drug MITT 315 307 622
PORT I or IV MITTE 289 273 562
Had clinical outcome assessment CE 235 215 450
Had Bascline Pathogen mMITTE 90 88 178
Had baseline pathogen and clinical | ME 85 76 161

outcome assessment

By Withdrawal MITTE 289 273 562
Completed Study 259 (89.6) | 248(90.8) | 507 (90.2)
Withdrew from Study 30(104) 25(09.2) 55(9.8)
Reason for carly withdrawal

Adverse Event 8 (2.8) 7 (2.6) 15(2.7)
Noncompliance with study treatment 0 1(0.4) 1(0.2)
At the request of the 1 (0.3) 1(0.4) 2(0.4)
sponsor/investigator

Withdrew Consent 4(1.4) 8(2.9) 12 (2.1)
Lost to Follow-Up 16 (5.5) 8(2.9) 24 (4.3)
Other 1(0.3) 0 1(0.2)

Demographics: In the MITTE population, subjects were predominately male (62%), non-
Hispanic (84%), white (96%), and had a mean age of approximately 61 years. Most subjects had
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Ceftaroline (N =315) Ceftriaxone (N =307) Any AE 169 (53.7) 145 (47.2)
Diarrhea 12(3.8) 9(2.9) Nausea 6 ( 1.9) 6(2.0) Pneunpnia 8(2.5) 4(1.3)
Hypokal erwe 200(B535 5 (1.6) Head ache 11(3.5) 5(1.6) |nPOFAISA010049639 2)
(2.6) COPD 8(2.5) 5(1.6) Pleural effusion 4 (1.3)

a PORT score of IIT (59% in the ceftaroline group, 63% in the ceftriaxone group). The number of
subjects with any relevant medical history was 51% in the ceftaroline group and 44% in the
ceftriaxone group. The most common relevant medical history was structural lung disease (33%
in the ceftaroline group and 32% in the ceftriaxone group).

5 Treatment groups were well balanced with regards to the pathogenic organisms identified
from respiratory and blood cultures, or urinary antigen tests. The most common pathogens were
Streptococcus pneumoniae and Staphylococcus aureus. The most common gram-negative
pathogens were Haemophilus influenzae, H. parainfluenzae, and Klebsiella pneumoniae. The
incidence of bacteremia was similar between the two treatment groups (5.2% ceftaroline; 4.0%

10 ceftriaxone).
Demographics and baseline characteristics in the CE population were similar to those in
the MITTE Population.
Table 7: Efficacy results

Clinical Success at the TOC Visit — Noninferiority (CE and MITTE Populations)
Population Ceftaroline Ceftriaxone Difference” 95% CI”
n (%) n (%)
CE,N 235 215
193 (82.1) 166 (77.2) 4.9 (-2.5,12.5)
MITTE, N 289 273
235 (81.3) 206 (75.5) 59 (-1.0,12.7)
Favorable® Microbiological Outcome at the TOC Visit (ME and mMITTE Populations)
ME, N 85 76
72 (84.7) 63 (82.9) 1.8 (-9.7,13.7)
mMITTE, N 90 88
74 (82.2) 72 (81.8) 04 (-11.1,11.9)
Per-subject Clinical Cure Rates at the EOT Visit (CE and MITTE Populations)
Population Ceftaroline Ceftriaxone Difference” 95% CI”
n (%) n (%)
CE,N 235 215
202 (86.0) 172 (80.0) 6.0 (-1.0,13.0)
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7 (2.3) Phlebitis 10 (3.2) 8 (2.6) Hypertension 8 (2.5) 8 (2.6) 15a "Any
AE" i ncludes subjects who reported at | east one adverse event. There were
no TEAEs wit2h11/a3siodences in the two treatment groups di PCEAIS2OI0Y9629%0 Or
nore. WO 2011/ 035305PCT/ US2010/ 049659 The study-drug-rel ated TEAES
occurring in 1.0%or nore of subjects in either treatnment group were
diarrhea (1.9%ceftaroline; 2.0%ceftriaxone), nausea (0.6% ceftaroline;
1.6% ceftriaxone), blood creatini ne phosphoki nase increased (1.3%

ceftaroli\iErTE N % gef TTi agone), [al ani am nptransterase Jncreased (0. 3%

ceftarolline; I.0%deftriaxone), |headache (0Q.6%5ceftarolipe; 1.0%

ceftriaxone) and phl eb?4% (86 L22. 9% ceXlbd7dF) ne] 1.6%.¢eftripxéhe)13.8) TEAES
£

t hat re—fo—frorethan—mld (28 9% ceftaroline—19 9% ceftriaxope)—were
more 1 PRGUSREIOT (e ClT4 PR S QL rare ot MEEARKCTPRALSEIE o mor e
t han medatafie (1HoafieRE i@EQLlE MITTIOm i 6€ ntdnk-2<@EL) mMITSELEhdiied ©
experi enced. by sinilag@gercentgggs of subjects in both treatnent groups

T

(6. 3% EHerBoKIgIGIEnten-tugread ptithi RS hagore HbaWY - subj ects (1 in ceftaroline, 1
in cef t,m;AxANE) - b ré%ﬁ?hec&?tﬁﬂoﬂﬁé ub hilk& BERL | the QErRiBRAB Yy el ated to

study drug (convul sion for the subject 1n the ceftaroline group; hepatic
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Futch e at TOE 5/ BILCRRY PR Ty 0T ot ogrcat

Pathogen

Ceftaroline (N=)

Ceftriaxone (N=)

S. pneumoniae 35/39 (89.7) 25/32 (78.1)
MDRSP 2/2 (100.0) 2/4 (50.0)
S. aureus 11/15(73.3) 11/15(73.3)
H. influenzae 13/15 (86.7) 11/12 (91.7)
H. parainfluenzae 9/9 (100.0) 7/7 (100.0)
K. pneumoniae 6/6 (100.0) 7/8 (87.5)
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TOC; clinical relapse at late followup (LFU); m crobiol ogical
reinfection/recurrence at LFU, and safety. The intent-to-treat
popul at i omo@bIMBsioacl uded 305 subjects for ceftaroline &aW/UBASYBFECt S for
ceftriaxone while nodified intent-to-treat (MTT) or safety popul ation

i ncl uded 299 15subjects for ceftaroline and 307 subjects for ceftriaxone.
The foll ow ng popul ati ons were anal yzed for efficacy: 1. MTTE
popul ation; 291 (ceftaroline) and 300 (ceftriaxone) 2. CE popul ation; 224
(ceftarolinghe and pl3ticiGeThBIE 8%@BBshes that ceftarolinBand\hr68AR @LREF ¢&), modi fied
intent-to-treat (MM TT) popul ation; 75 (ceftaroline) and 82 20(ceftriaxone)
4. M ceoftirolingcfiossatil) mpaiiuipresengln ershancxpectadbagffasfivg oathe tieatvenT &) copopeditt i on:
75 (cefa&ﬁ{ir%ldi gg%ﬂ(%?d 80 (ceftriaxone) 5. Mcrobiologically eval uable (M)
popul at'r on: 88“(Certarol i ne) and 71 (ceftriaxone) The follow ng inclusion
criteria werehigise@erc2fidge Subbjeat i the ceftardliresreamient grvap egrdl@pa@tedmoheveyear s

of age.2. Subjects had community- i red pneunoni a ti t he foll ow ng
cri ter Pad PRl FmsgEeah V@&Fﬁ%lﬂ&%ﬁ%ﬁ%@ﬂﬁéa Ay AL e PR La ve

pul mMoN@fyilar Ff:ﬂcl:ﬁtﬁg%rs &P rePbht&ng hhvd B sQ@iaRhs -t TRAES 1oty commstiRd
tormgraghx CT] scan consistent with bacterial pneunonia); and 30I1. Acute
i | | nesd3 (7= efigayenc) suthatwvonyatyertgreyps| Eiesincidence of oibieckrevitlopyovd Bgweri ni cal
si gns - ' | 4,0 £sRbraL : t, . ion: new
o i e sg SHTRE e SAD S SR ety S0l QREL RS itk bR s RS

auscul tiatidenyesfdaf ivahjags with AEASs deiding to propeewradiscantineatgpn, fromaktedy degophony,

fingings of cansoljdation).; nea, ta nea, or xem a (02 saturation
L' 880 FmPhu e .0 g hic, S5 A e B VRIS uerRt of YR S LR bE 55 s
rect al Iphytwen thermia Rice@ichydrnRr2 bypiheliat:2. 5 cdaGxonWTheEmbitResntal TEABC)
count greater than 10,000 5cells/m®B or | ess than 4,500 cells/mB; greater

t han 1506CHTFRgHYLE HawAre 6pHIDI!S) Bariths) reatinen gaeup jeshov Bl Ve Odvrse Byrats I
PORT S ®3p6rndf 8fccthan, Zps@[g%té BSSnythalaRhe GYA! sdr ﬁﬁ%@ , PORT Ri sk

Class |1 . The subject require
hospitalization, or treatnment Tablah: Sdergeaentsr oom or 10urgent care
setting, by the standard of care. 4. The subject's infection
requi ned initial treatnment—with v antimgrobials: . 5—Fenuate
subj eq ?xsdv P EXTH G- bear i ng pptential, and %@%%\@gf\%%?lga? ewer than 2 years
post neqnuigdDRAl Pre@geé®emi)o and cospdrbket M +h15ysi ng hi gidftyiaeddeanit+30¢) met hods
of binth control (i.e . condomplus sperm cide cgonbined oral
contr adeWtAke, inplant, injectabl e l6Ph@) 1ing 15i ntraut &3 Wd-2evi ce,
sexual FAFLNENCE, Or a vasgcltom Zeqg,pagjner) wiijie partigipaiing 1m this
st udy * 6. Subj ects prpvided wi It?t'e}n i nf ormed consent (a'n?zl denonst rat ed
wllindgvess and ability to conply w@&hl.2l | study [procedur é92.0The excl usi on
crit era—were—201—APORFS€core Icsg téhan or—egqdal—t+e6—0—{PORFRi-sk ass
| or I PPCUBS score greatef (2:5) 4(1.3)

Hypokalemia 10 (3.2) 5(1.6)

Head ache 11 (3.5) 5(1.6)

Insomnia 10 (3.2) 8(2.6)

COPD 8 (2.5) 5(1.6)

Pleural effusion 4(1.3) 7 (2.3)

Phlebitis 10 (3.2) 8(2.6)

Hypertension 8(2.5) 8(2.6)

15 a “Any AE” includes subjects who reported at least one adverse event.

There were no TEAEs with incidences in the two treatment groups differing by 2% or more.
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than 130 (PORT Risk Class V), or required adm ssion to an intensive care
unit. 2. CAP suitable for outpatient therapy with an oral

ant i m cr oN0ab11AGEIs . 3. Confirmed or suspected r @Spiusan1ofnyIcsy act
infections attributable to sources other than community-acquired bacteri al
pat hogens (e.g., ventil ator-associ ated pneunoni a; hospital - 25acquired
pneunoni a; visible/gross aspiration pneunoni a; suspected viral, fungal, or
nycobacterial infection of the |ung). 4. Non-infectious causes of
pul monary i mh bliphes-Ritdd TEARY JTRRANY P19 dr$iire 6N&IF Rl in BREYIRMis from
aspiration, hypersensitivity pneunonia, congestive heart failure).

5. Pl egralp venpgierracy (o refareldieny 0horeitperanc b meusgafGpneafionliee; ¢f6fusi ons) .

306. M i ogi | - doc i nf i it ] ; to be
Jo0i ot sSRRLAL OB ERLINGHRC RN ALIBELAR e Ao RRL PRI AR
sugges takdinkiaglindtiak ek taboimdreade 0.3 YW cRBibL1ih £ ITBA D EGTAXOEA DA LM Db 65.8%

ceftriaxpne-resistant. "typical" bacterial_ patho (eg, Pseudononas
aertgi § olingeq AP fatieosd paf e Qp"?@/ PSS 9-3%@3@%7&@] ).

Epi dem ol ogirgalEs ¢hdd @2rd & ReHcaRIn @lid MESA, o610 M9 YNttt BCnUfiRee mest dence
in a nursing home or assisted living facility, existence of an on80|ng

| ocal NRSueHt HT the eeftatolngttisatangat gloupwWEAlS thatowire ap Zwre dan wicderatwrREh47r ecent
" - ) \ . ' Fas ~Cand
o anaomes b6 98 difaiall S8 AL G lER by LB AU AR CEHGORER in 2D

had pr édtntreatmme gofupgcedo pakirdlineg 7 Shcaiftriaxore).ust ers on sputum Ganmi s stain

were to be cluded. . . 7...Infection W n atypical or ism(M
prdfioni e, T80 HREHH6hinseruol b P TS AL Safi gt e Dot el e
based wraablyhelaRRiICQHHOIAGIEANuGRAT he suiect I 1BE EdfRRo e IboupeBfanc el | a 10
pneunophi |l a was confirmed by the urinary antigen test at baseline.
8. Pr e inpreatchdeittheubicchin thaeqfiriagensgrarp)f or CAP within 96 hours | eading
up to randonizatl.on. i : | i-giahl e
dospi t pri o Fan e o poSRERH IRt UGS Lo PR ARIRARRRE S ons:
ei t her ceftaolngl godoSel %o thaninghatelmrxomt grame3diis). Moevideast afgmahtic bhaniac
15f§r CAPkfr'Fﬁih q% the foll ow ng: unequivocal clinical evidence of

é t meRt 4R lélef g,gr%seni ng signs and synptons) follow ng at | east 48
hours of priChangy $i Rhatolagyt artl CinAl @emlidE RRMAAS obedledioh Aergfy W Or gani sm
resistant _to the prior, systemc, antimcrobial therapy. 9.
Fai | ur éma¥ apdsipylpbidhetvaFeagneis erqups pril plaberatoryielaiedhends ShfsthFones™s her apy

for th%r@&s@%&%ieﬁtgé pREARALy BRI Qfhiflant (PRI RIAARRELRRE W Bh

thi s epi sode of resistant in'vitro to ceftriaxone. 1

Hi st or pveill &y insideagesmd siotoagh ing fud diffdr¢nseghasweanabe fremimens gaenpsi | - | act am
ant,jym cr obi al . 11. Hi st af .a hypersensi t.1 Vi or..allergic
oAttt o to EPsraPs PSR R AL RRE BT BRI et . 5

| nabi | ictfyarbline fakenityradd sueprisinglharahptek pectedblIfecRedior tremeatmdnoof Retegialin t ant

therapy with any drug known to exhibit a contraindicated drug-drug
i nt eraelifFﬁwnwwﬁlde}gaﬁomnﬁ%‘weweéwwraw raindication to use of
clarithromycin. 14. Past or current history of epilepsy or seizure

di sorder. Exceptions: well-docunmented febrile seizure of chil dhood.

15. Requirenent for concomtant antimcrobial or system c antifungal
therapy for any reason. Exceptions: Topical antifungal or antim crobial

t herapy, a single oral dose of any antifungal for treatnment of vagi nal
candi di asi s. 16. Neopl astic lung di sease, cystic fibrosis,
progressively fatal disease, chronic 5neurol ogical disorder preventing

cl earance of pul nonary secretions, or |life expectancy of |ess than or equal
to 3 nonths.
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17. Probenecid adm nistration within 3 days prior to initiation of study
drug therapy or requirenent for concomtant therapy with probenecid.

18. | nf ecwODansl/38308ondi ti ons that required conconitant S¢IUSAI10/049659
corticosteroids. 10Exceptions: The corticosteroi d dose equivalent was |ess
than 40 ng predni sone per day 19. Severely inpaired renal function
(A< 30 nb/mn) estimated by the CockroftGault fornula 20.

Evi dence of significant hepatic, henmatol ogical, or imunol ogic disease
determ ned by the follow ng: known aguh®rMig gl hepatitis; aspartate am no
transferase (AST) or al anine 15 am notransferase (ALT) |evel greater than
10-f ol d t he Aupes 3.|myHieengdr, langdansized dowtde-blind ichinparbiive edyavasrcondiusted3dof ol d

t he up Lmt r : i i f - l.iver. di sease, such
as- aserydules Mool DR FEU RTINS NG 3R ¥l 202 han 500
neut r ophirikisompd@n, it et trav@sert W adit subjecta mitithalo pand ity - ki cdpacyrth ape (C AP t h

pl atel et coynt l.ess than 60,000 cells/ . _known infection wth. human
imn%modefi Ci ﬁB’S}mG’inQE’ée"&ﬁ"clo%tg? F\télﬁy gaw??&%@w - wrlg/rm\ghq,g}m to 200
cel ! S( OB rak s @th@fhe PO S ERRIN thaPfor dimunesd & @k-oaBak reoChaaMb El%dcelll_&nmne
Deficiency Syndrome defining illness that was current. 21. Evidence

of i mmsuilaabli (CHiand modifecdtiniantg-teaseifiseey t NET TRironsintioanin aghlt Fuhesiivity

i ncl udi i i i ac. ' e,
ek O UL LILLEG e SERRILI) ST AU M RS SRS gl
ener gersy-pf-tetipe (AOPatthemfcasHiclpgicaldatdratde @igase ratd aitTéXT;ithadvendlx@tning,

r of ound tabolic abnornmalitjies. (eq,. di ahet.i c, ket oaci dosis), or acute
P ey B Bl Rahis] afEas iR bl TOES 4t et S P R Al o pant b B ReL ot oq
l'i vi ng ToRG iclihicy rbiapde 40 10y foll8 W - BALFONY mI¥esi61agica W BV &i/RBurtdhet ai MK;udi ng

extended living facilities for anbulatory elderly persons) or
hospi t and sHdeon within the 14 days before the onset of synptoms (i. e.

heal thcare- gas gl aledod SHID 1) included 305 AfcclbTRRAIBAGIES R’ egnant *or
nursing. WO 2011/ 035%0%!9’%%! USZ@E /1825%659 ° Jecggf. Part?ré%/\%gt ed in any

st udy isnlyjedty fongefadrond whil@ambdificd intem-to-tregMIga) oovnéity pgerrtioonndieled @89 wi t hi n
30 .days before random zat.jon .into.this.study or previously participated in
thégcuf?t@ﬁctts Y Giypronne ang%é?.suqﬁciﬁofiﬁ%ﬁ%baﬁf)?q‘ci pation in a study of

cef t ar ol i neThd2flowkiakdpaladibndwmve lahilngedtfor edbeye to the study-specified
procedures and restrictions condi tion that, in the opinion of

I . 27. An
the I nvesti ¢a¥SFTE perhlfionasd Ealigselone §%¥Q%e%r§f"@f1§/) of the subject or the

qual ity of bhegdabdation; 224 é&fﬂ%n%%&z@@ﬁﬁ%&@ﬁ fosam | was administered
in two consecutive 300 ng I ntravenous (I I nfusions over 30 m nutes, every

12 hours ( q22Mycrobipkeg®alonedjfictbmecnofo-gedt (mMITTheorfubsiand 15 (toftaplince dnd¥&r 60
n‘igl;jte%ce\ﬁ%\g1 Sn%:)ri)t into two infusions in order to maintain the blind. For
subj ec Wt h derate renal inpairnent (30 mb/mn < CGd< 50 n./mn), as
esti mat ed by. MigolkTolokicalf heddied inténotoruita cfficaby) (nidEOTP@poatyn: g6af f  or

unbl i nded stu staff could adjust the dose of ceftaroline fosam| to two
consecg?q?\?@alﬁ%nﬁé%i(ﬁqfﬁwm and readj ust dose to two 300 ng infusions when
renal funct kogidrdRbRYRAIK HafdaBleIMET o PuRNonl B8 (Hia/lihO naf71 (EGRlABRY Was
15between 5 to 7 days. ~ Reference drug: Ceftriaxone was adm nistered as
a 1 g 1V inflbefadlevwingeinclzgoninigtiasercoiseéwed by |V sal i ne pl acebo infused

oV 30 m nytegs,. ev 2 . rs after each dose of
ce??ri axonelfan %cg \l%nré p eggggga?%lgeﬁ%t%%ﬁée%?%i%éri axone doses), subjects
recei ved twl. Subjeechadicemnsmityaeqytcd pationonid msetorgshe tdlotvingndriteed over 30

m nutes eve 4 hours, 20(g24h) in order to maintain the blind, All
subj ect s i rqgﬁpﬁ*&w wﬂlzfm%p%wgw( VRTINS R%nﬁaws?ﬁgﬁte@ ar

adj unctchaserddieany CWRY Br 6 caf éotxﬂvu@damsﬂnagﬁaﬁw [@VY] REan’ RANKBHZAEH Bdterial ~ The
primary efficacy outconme neasures were the per-subject clinical cure rate
at TOCPreim¢ia)cmdand M TTE Popul ations. Subjects were considered clinically

cungd at TO Wik hghad gg&oﬁlﬁgﬁc{nﬁgﬁéhlﬁ%;eg%{ﬁ@fee 8 the 731805 2OChiGY BBAOHE Of

t he basel i ne |n¥ect|on, or i nprove
symptoms consistent with a lower respiratory tract infection: new or increased cough; purulent
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i nfection such that no further antimcrobial therapy was necessary. The
secondary efficacy outcone neasures were: Per-subject clinical cure rate at
EOCT in t woRbimiBs3wsad CE Popul ati ons; Per - subj @cT/uskaewnites? ogi cal
favorabl e outcone (eradication or presuned eradication) rate 30 at TOC in
the MM TT, nM TTE, and ME Popul ations; WD 2011/ 035305PCT/ US2010/ 049659
Overall (conbined clinical and radi ographic) success rate at TOC in the

M TTE and CE Popul ati ons; Per - pat hogen clinical cure rate and

favor a@f)&uﬁlo&? tRRiee lnP&iJuﬁfﬁ'l cIRHAGA M RusE@tabor@Findi ﬁ%s Edhsishat WM fdd&Endinch M

Popul ations; SPer-subject relapse rate at LFU in the subset of su j'ects in
t he CEr@lcﬁdeMph?FE/,lf@émlgapf omsolihionedyspata, ickwiney, oc byrekeata (FEGatuatipn <

Per - su C fectl r t F of subjects
e e N TN SR G S e T S g

mcr obmhmmay) cﬂﬂiypﬁtﬁérn(le(ﬁw"caztwlﬁfe tﬂxsodpreﬂs(WBm oenﬂtgrmérlthlm)l(HIOOTm. 10AI |
subjpects_ who _received unt, of st were included ipn the safety
anaPysics!ls _EP o EP ﬁéﬁgﬂiﬂé cme@eﬁs thj]'?% ?0 Fur%lﬂ‘?}’éﬁogg‘?se@%?fgé (AE) up to
TOC ang&pedtRYST ayECEsmtamgnts (SAE) thr ough LFU; recording vital signs,
physi cal exam nation, el ectrocardi ogram (ECG, and clinical |aboratory

findi ngs (clHLRQRT senesicater fhan A ard lstsohgn oraqualde il Ad(ipsPORT Risk ilass Péci f i ed

times thpeughout the study. 15Efforts were made to obtain pharnacokinetic
(PK) sanplés from approxi mately 120 to 140 subjects treated with

cef t ar ol i ne3oFhccsmbiert e imirtialswspliyalﬂmtjonaor titaem &N 115 anphegewgreors ol | ect ed
for1 both the ceftarﬁl |hne ftriaxone groups for the purpose of

mail At aPFEALCERE IS Ry thesiin %rf}lO?c%Fi sanpl es from subjects in the ceftaroline

group were anphysasfct Qﬁlfd%ﬁoﬁre‘qairé(ﬂi@ltﬁl@tr@aiﬁléﬂt)wﬂyl\/aﬁhtﬂﬂﬂbﬂobﬁ%ed central
bi oanal ytical |aboratory. 20The pri mar%/ 1obj ective of this study was to
13

det er ni ne t AeFae $we@fs|qfrchltk§fb¢%mgmetee n@r@athOS@uYI@ WeE éevfes thage Yegisol | ne
compar Qstmeg%ah@ta&}et%ﬁ tcg%%rga Qm‘mﬂtus&g@ gﬂy gy %ggfgagfis%f%% Eapwh ations

in adu jects re wer e tions, six of

whi ch W&rBtosd@nlphmslz@cmigidtamambmedioralconTﬂaeentfva' iPppuol, anjcaeble, nmlwrdlemg al |
random. zed, subj.ects and not anal T .Popul ati.on i ncl uded
o adta S St 200 IREn PR of § T ER B O I B a P BRI T

3. TheSMdSFTE Popul at i on COI’ISI sted of aII subjects in the MTT Population in
PORT Risk Cass.lIll or The mM TT Popul ati on consi st.ed of
all subj ect§ $WJ%°F?ePrR7Y1¢qd wefen Iqur@ﬁdWelh‘éPdldﬁ‘é‘o eﬁ.%amga?%é%%@lw teria
for CAR, aifhiyhgmhad nat },I}r@&gﬁregne typi cal bacterial organismconsistent with
a CAP pat hogen identified froman appropriate nicrobiological specinen
(e.g. bl oodThe wOlRGIMIr0@EROEPCT/ US2010/ 049659 sput um  pl eur aI fluid).

Subects W 41y HEGEPLSRIR SRSHIRILES, 9 (O FRVUAIL R SRR Brubhe =0 o
i nf ect itlcin 183© I(EOEJK"(Fhsld@l?alsﬂc Ypor fehﬁlréﬂ\ddﬁiﬁsdﬂﬁptblaaﬁﬁtelmve care unit.
2. CAP suitable for outpatient therapy with an oral antimicrobial agent.
3. Confirmed or suspected respiratory tract infections attributable to sources other than
community-acquired bacterial pathogens (e.g., ventilator-associated pneumonia; hospital-
25  acquired pneumonia; visible/gross aspiration pneumonia; suspected viral, fungal, or
mycobacterial infection of the lung).
4. Non-infectious causes of pulmonary infiltrates (e.g., pulmonary embolism, chemical
pneumonitis from aspiration, hypersensitivity pneumonia, congestive heart failure).
5. Pleural empyema (not including non-purulent parapneumonic effusions).

30 6. Microbiologically-documented infection with a pathogen known to be resistant to

ceftriaxone, or epidemiological or clinical context that suggested high likelihood of a
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5. The mM TTE Popul ati on consi sted of subjects in the mMTT Popul ati on but
excl uded 5subjects in PORT Risk Class I1I. 6. The CE Popul ation
consi st edwof20ald3s®abj ects in the M TTE Popul ati on who meCTAISRo1ewadesabi | ity
criteria and for whomsufficient information regarding the CAP was
available to determ ne the subject's outcone (i.e., the subject did not
have an i ndeterm nate outcone). 7. The ME Popul ation was a subset
of the CE and nM TTE Popul ati ons and i ncluded 10each subject in the CE

Popul atb@x0hQrdlseft AgFical bhAaSH pMMSeent ¥R FSaldonRAE! &rlidhoRahb@gsimahas been
i sol ated from an appropriate m crobiol ogi cal specinen. A two-si ded

95% comdsistien Sepirieeicuel aufais | MRSA ) Hipidsiruelogied ik tepesersial MRYhafystionar y
ini.cal . ) . i h
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randomization.
Exceptions: Subjects may have been eligible despite prior antimicrobial therapy if they
met the following conditions: cither a single dose of an oral or intravenous short-acting antibiotic
15  for CAP or both of the following: unequivocal clinical evidence of treatment failure (eg,
worsening signs and symptoms) following at least 48 hours of prior systemic antimicrobial
therapy and isolation of an organism resistant to the prior, systemic, antimicrobial therapy.
9. Failure of ceftriaxone (or other third-generation cephalosporin) as therapy for this
episode of CAP or prior isolation of an organism associated with this episode of CAP and
20  resistant in vitro to ceftriaxone.
10. History of any hypersensitivity or allergic reaction to any B-lactam antimicrobial.
11. History of any hypersensitivity or allergic reaction to clarithromycin or any
macrolide/ketolide.
12. Inability to take oral clarithromycin.
25 13. Requirement for concomitant therapy with any drug known to exhibit a
contraindicated drug-drug interaction with clarithromycin; or labeled contraindication to use of
clarithromycin.
14. Past or current history of epilepsy or seizure disorder. Exceptions: well-documented

febrile seizure of childhood.
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15. Requirement for concomitant antimicrobial or systemic antifungal therapy for any
reason. Exceptions: Topical antifungal or antimicrobial therapy, a single oral dose of any
antifungal for treatment of vaginal candidiasis.

16. Neoplastic lung disease, cystic fibrosis, progressively fatal disease, chronic
neurological disorder preventing clearance of pulmonary secretions, or life expectancy of less
than or equal to 3 months.

17. Probenecid administration within 3 days prior to initiation of study drug therapy or
requirement for concomitant therapy with probenecid.

18. Infections or conditions that required concomitant systemic corticosteroids.
Exceptions: The corticosteroid dose equivalent was less than 40 mg prednisone per day

19. Severely impaired renal function (CrCl < 30 mL/min) estimated by the Cockroft-
Gault formula

20. Evidence of significant hepatic, hematological, or immunologic disease determined
by the following: known acute viral hepatitis; aspartate amino transferase (AST) or alanine
aminotransferase (ALT) level greater than 10-fold the upper limit of normal or total bilirubin
greater than 3-fold the upper limit of normal; manifestations of end-stage liver discase, such as
ascites or hepatic encephalopathy; neutropenia, defined as less than 500 neutrophils/mm3, that
was current or anticipated; thrombocytopenia with platelet count less than 60,000 cells/mm3;
known infection with human immunodeficiency virus and cither a CD4 count less than or equal
to 200 cells/mm3 at the last measurement or diagnosis of another Acquired Immune Deficiency
Syndrome defining illness that was current.

21. Evidence of immediately life-threatening disease that was current or impending,
including, but not limited to, respiratory failure, acute heart failure, shock, acute coronary
syndrome, unstable arrhythmias, hypertensive emergency, acute hepatic failure, active
gastrointestinal bleeding, profound metabolic abnormalities (eg, diabetic ketoacidosis), or acute
cerebrovascular events.

22. Residence in a nursing home or assisted living facility that provided 24-hour medical
supervision (not including extended living facilities for ambulatory elderly persons) or
hospitalization within the 14 days before the onset of symptoms (i.e., healthcare-associated
pneumonia).

23. Women who were pregnant or nursing.
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Conpl eted Study 268 (92.1) 276 (92.0) 544 (92.0) Wthdrew from Study
23(7.9) 24(8.0) 47(8.0) Reason for early wthdrawal Adver se Event
5(1.7) 7(03P111BEH50) At t he request of the sponsor/inve@sTiugan10/049639 (0.3) O
1 (0.2) Wthdrew Consent 9(3.1)

24. Participated in any study involving administration of an investigational agent or
device within 30 days before randomization into this study or previously participated in the
current study.

25. Previous participation in a study of ceftaroline.

5 26. Unable or unwilling to adhere to the study-specified procedures and restrictions.

27. Any condition that, in the opinion of the Investigator, would have compromised the
safety of the subject or the quality of the data.

Study drug: Ceftaroline fosamil was administered in two consecutive 300 mg intravenous
(IV) infusions over 30 minutes, every 12 hours (q12h). The 600-mg dose of ceftaroline fosamil

10  infused over 60 minutes was split into two infusions in order to maintain the blind. For subjects
with moderate renal impairment (30 mL/min < CrCl < 50 mL/min), as estimated by the
Cockroft-Gault formula, unblinded pharmacy staff or unblinded study staff could adjust the dose
of ceftaroline fosamil to two consecutive 200 mg infusions and readjust dose to two 300 mg
infusions when renal function improved (CrCl > 50 mL/min). The duration of treatment was

15  between 5 to 7 days.

Reference drug: Ceftriaxone was administered as a 1 g IV infusion over 30 minutes
followed by IV saline placebo infused over 30 minutes, every 24 hours (q24h). Twelve hours
after each dose of ceftriaxone and saline placebo (i.e., between ceftriaxone doses), subjects
received two consecutive saline placebo infusions, each infused over 30 minutes every 24 hours

20  (q24h) in order to maintain the blind.

All subjects initially received two doses (500 mg every 12 hours) of oral adjunctive
therapy with clarithromycin following randomization.

The primary efficacy outcome measures were the per-subject clinical cure rate at TOC in
the CE and MITTE Populations. Subjects were considered clinically cured at TOC if they had

25  total resolution of all signs and symptoms of the baseline infection, or improvement of the
infection such that no further antimicrobial therapy was necessary.

The secondary efficacy outcome measures were:

Per-subject clinical cure rate at EOT in the MITTE and CE Populations;

Per-subject microbiological favorable outcome (eradication or presumed cradication) rate

30 at TOC in the mMITT, mMITTE, and ME Populations;
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10 All subjects who received any amount of study drug were included in the safety analysis.
Safety measures included monitoring for adverse events (AE) up to TOC and serious adverse
events (SAE) through LFU; recording vital signs, physical examination, clectrocardiogram
(ECQG), and clinical laboratory findings (clinical chemistry, hematology, and urinalysis), at
prespecified times throughout the study.

15 Efforts were made to obtain pharmacokinetic (PK) samples from approximately 120 to
140 subjects treated with ceftaroline or ceftriaxone on Study Day 3. The PK samples were
collected for both the ceftaroline and ceftriaxone groups for the purpose of maintaining the blind,
but only PK samples from subjects in the ceftaroline group were analyzed (using a validated
assay) by an unblinded central bioanalytical laboratory.

20 The primary objective of this study was to determine the non-inferiority in the clinical
cure rate for ceftaroline compared with that for ceftriaxone at TOC in the CE and MITTE
Populations in adult subjects with CAP.

There were seven study populations, six of which were statistically analyzed.
1. The ITT Population included all randomized subjects and was not analyzed.

25 2. The MITT Population included all randomized subjects who received any amount of
the study drug.

3. The MITTE Population consisted of all subjects in the MITT Population in PORT Risk
Class III or IV.
4. The mMITT Population consisted of all subjects in the MITT Population who met the

30  minimal discase criteria for CAP and who had at least one typical bacterial organism consistent

with a CAP pathogen identified from an appropriate microbiological specimen (e.g. blood,
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224 234 194 (86.6) 183 (78.2) 8.4 (1.4, 15.4) MTTE, N 291 300 WO
2011/ 035305PCT/ US2010/ 049659 244 (83.8) 233 (77.7) 6.2 (-0.2, 12.6)
Favor abl ewolbtwwishios! ogi cal Qutconme at the TOC Visit (MEPARASANO/DILES9
Popul ations) Mg, N 69 71 62 (89.9)

sputum, pleural fluid). Subjects with Mycoplasma pneumoniae or Chlamydophila pneumoniae as
the sole causative pathogen of infection, and all subjects with L. pneumophila infection were
excluded from the mMITT Population.

5. The mMITTE Population consisted of subjects in the mMITT Population but excluded

5  subjects in PORT Risk Class II.

6. The CE Population consisted of all subjects in the MITTE Population who met all
evaluability criteria and for whom sufficient information regarding the CAP was available to
determine the subject’s outcome (i.e., the subject did not have an indeterminate outcome).

7. The ME Population was a subset of the CE and mMITTE Populations and included

10 cach subject in the CE Population who also had at least one “typical” bacterial pathogen has been
isolated from an appropriate microbiological specimen.

A two-sided 95% confidence interval (CI) for the observed difference in the primary
outcome measure (clinical cure rate) between the ceftaroline group and the ceftriaxone group
was calculated for those subjects with PORT Risk Class III or I'V. Non-inferiority was concluded

15  if the lower limit of the 95% CI was higher than —10%. Assuming a point estimate for the
clinical cure rate in the CE Population of 90% in the ceftriaxone group, and90% in the
ceftaroline group, a non-inferiority margin of 10%, a power of 90% and 25% non-evaluability
rate, and that about 76 subjects in PORT Risk Class II were enrolled, a total sample size of 626
subjects was required (313 subjects in each treatment group).

20 Secondary efficacy outcomes were analyzed by determining two-sided 95% Cls for the
observed difference in the outcome rates between the ceftaroline group and the ceftriaxone group

for those subjects in PORT Risk Class Il and TV.

Table 10: Population distribution

Disposition Population | Ceftaroline | Ceftriaxone | Total
By population

Randomized ITT 305 309 614
Received Study Drug MITT 299 307 606
PORT Il or IV MITTE 291 300 591
Had clinical outcome assessment CE 224 234 458
Had Bascline Pathogen mMITTE 75 80 155
Had bascline pathogen and clinical ME 69 71 140
outcome assessment
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56 (78.9) 11.0 (-1.2, 23.3) mMTTE, N 75 80
(-2.7,21.1) Per-subject Cinical

66 (88.0) 63 (78.8) 9.3

Clb CE, N 224 234 197 (87.9)
By Withdrawal MITTE 291 300 591
Completed Study 268 (92.1) 276 (92.0) | 544 (92.0)
Withdrew from Study 23 (7.9) 24 (8.0) 47 (8.0)
Reason for carly withdrawal
Adverse Event 5(1.7) 7 (2.3) 12 (2.0)
At the request of the 1(0.3) 0 1(0.2)
sponsor/investigator
Withdrew Consent 9(3.1) 6 (2.0) 15(2.5)
Lost to Follow-Up 7(2.4) 10 (3.3) 17(2.9)
Other 1(0.3) 1 (0.3) 2(0.3)

10

15

Demographics: In the MITTE population, subjects were predominantly male (64%), non-
Hispanic (91%), and white (89%), and had a mean age of approximately 61 years. Most subjects
had a PORT score of IIT (65% in the ceftaroline group, 61% in the ceftriaxone group). The
number of subjects with any relevant medical history was 42% in the ceftaroline group and 37%
in the ceftriaxone group. The most common relevant medical history was structural lung discase
(22% in the ceftaroline group; 20% in the ceftriaxone group).

Treatment groups were well balanced with regards to the pathogenic organisms identified
from respiratory and blood cultures, or urinary antigen tests. The most common pathogens were
Streptococcus pneumoniae and Staphylococcus aureus. The most common gram-negative
pathogens were Haemophilus parainfluenzae, H. influenzae, and Escherichia coli. The
incidence of bacteremia was similar between the two treatment groups (2.7% ceftaroline; 3.0%
ceftriaxone). Demographics and baseline characteristics in the CE population were similar to

those in the MITTE Population.

Table 11: Efficacy Results

Clinical Success at the TOC Visit — Noninferiority (CE and MITTE Populations)
Population Ceftaroline Ceftriaxone Difference” 95% CI°
n (%) n (%)
CE,N 224 234
194 (86.6) 183 (78.2) 8.4 (1.4,15.4)
MITTE, N 291 300
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188 (80.3) 7.6 (0.9, 14.3) MTTE, N 291 300 253 (86.9) 242 (80.7) 6.3
(0.3, 12.3) Abbreviations: CE = clinically evaluable; EOT =

end- of - t EOapK/03845= m crobi ol ogi cal | y eval uable; C = ecmfisdenoeesnt er val ;
MTT = nodified intent-to-treat; nmM TTE = nodified m crobi ol ogi cal
intent-to-treat with 5PORT score Ill or IV. a Difference = %cures in the
ceftaroline group mnus %cures in the ceftriaxone group. b Cls were

cal cul ated using the Mettinen and Nurm nen met hod wi t hout adjustnent. c
Favor abl ¢ Tesponses T nglygeg er adi caid @f 7 presuged erapiGad ijef) [The data
provided |in Table 11 establishes that cef aro I ne and prodrugs theérgeof
(e.g., 1Qdefomablef Mm@olblok;)gwal @utaoree sithp DS ‘ﬁlgityMﬁrmhdmmMﬂiﬁi:qulgtlom)f ective
for the tmr ent c oL ty "L,qU| ref pheunphta: Fabte—f2—€CHniecal Cure
Rat es and @g\}gr abl e= M Cl‘égl ol ogif cal tcome at TOC by Basel i ne Pat hpgen
Clinical |Cure Rates at the TOC Visit by Basel | ne Pat hogen|(ME Popul ati on)
Pat hogen |Ceftaroline N=69 Ceftriaxone N=71

62 (89.9) 56 (78.9) 11.0 (-1.2,23.3)
mMITTE, N 75 80

66 (88.0) 63 (78.8) 93 (-2.7,21.1)
Per-subject Clinical Cure Rates at the EOT Visit (CE and MITTE Populations)
Population Ceftaroline Ceftriaxone Difference® 95% CI’

n (%) n (%)

CE,N 224 234

197 (87.9) 188 (80.3) 7.6 (0.9, 14.3)
MITTE, N 291 300

253 (86.9) 242 (80.7) 6.3 (0.3, 12.3)

Abbreviations: CE = clinically evaluable; EOT = end-of-therapy; ME = microbiologically
evaluable; CI = confidence interval;
MITT = modified intent-to-treat; mMITTE = modified microbiological intent-to-treat with
5  PORT score Il or IV.
a Difference = % cures in the ceftaroline group minus % cures in the ceftriaxone group.
b ClIs were calculated using the Micttinen and Nurminen method without adjustment.
¢ Favorable responses included eradication and presumed eradication.
The data provided in Table 11 establishes that ceftaroline and prodrugs thereof (e.g.,
10 ceftaroline fosamil) are surprisingly and unexpectedly effective for the treatment of community

acquired pneumonia.

Table 12: Clinical Cure Rates and Favorable Microbiological Qutcome at TOC by Baseline
Pathogen

Clinical Cure Rates at the TOC Visit by Baseline Pathogen (ME Population)

Pathogen Ceftaroline N=69 Ceftriaxone N=71
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WD 2011/ 035305PCT/ US2010/ 049659 S. pneunoni ae 21/24 (87.5) 18/27 (66.7)
MDRSP 2/2 (100.0) O S. aureus 8/10 (80.0) 7/12 (58.3) H parainfluenzae 7/7
(100.0) WOQ(19B35®F H. influenzae 2/3 (66.7) 6/8 (75.0) PET/UuS0010/08Y689 ( 100. 0)
5/6 (83.3) Favorable M crobiological Qutconme at TOC by Basel i ne Pat hogen
(ME) Pat hogen Ceftaroline N=69 Ceftriaxone N=71 S. pneunoni ae 21/24 (87.5)

18/ 27 (66.7) MDRSP 2/2 (100.0) O

S. pneumoniae

21/24 (87.5)

18/27 (66.7)

MDRSP 2/2 (100.0) 0

S. aureus 8/10 (80.0) 7/12 (58.3)
H. parainfluenzae 7/7 (100.0) 9/10 (90.0)
H. influenzae 2/3 (66.7) 6/8 (75.0)
E. coli 8/8 (100.0) 5/6 (83.3)

Favorable Microbiological

Outcome at TOC by Baseline Pathogen (ME)

Pathogen

Ceftaroline N=69

Ceftriaxone N=71

S. pneumoniae

21/24 (87.5)

18/27 (66.7)

MDRSP 2/2 (100.0) 0

S. aureus 8/10 (80.0) 8/12 (66.7)
H. parainfluenzae 7/7 (100.0) 9/10 (90.0)
H. influenzae 2/3 (66.7) 6/8 (75.0)
E. coli 8/8 (100.0) 6/6 (100.0)

The data provided in Table 12 establishes that ceftaroline and prodrugs thereof (e.g.,
ceftaroline fosamil) are surprisingly and unexpectedly effective for the treatment of community
acquired pneumonia.

5 The percentage of subjects experiencing treatment-emergent adverse events (TEAEs) was
lower in the ceftaroline group (39.9%) compared with the ceftriaxone group (44.2%); however
the percentage of TEAES assessed as drug related by the Investigators was higher in the
ceftaroline group (17.1%) compared with the ceftriaxone group (12.7%). The incidence of
subjects with any SAEs were similar in the two treatment groups (9.4% ceftaroline; 10.7%

10 ceftriaxone), as was the incidence of subjects with TEAEs leading to premature discontinuation
from study drug administration (3.7% ceftaroline; 3.9% ceftriaxone). The percentage of deaths
was comparable between the two treatment groups (1.7% ceftaroline; 2.6% ceftriaxone). The
most common TEAEs (occurring in 2% or more of subjects) in cither treatment group are shown
below. Adverse Events Reported Incidence >= 2% of Subjects in Any Treatment Group: Safety

15  Population
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Headache)

10 (3.4)

4(13)

Insomnia

9(3.0)

6(1.9)

Phlebitis

7(23)

5(1.6)

Hypertension

6 (2.0)

8 (2.6)

“Any AE” includes subjects who reported at least one adverse event.

The only TEAEs with incidences in the two treatment groups differing by 2% or more

were diarrhea (4.7% ceftaroline; 2.3% ceftriaxone) and headache (3.4% ceftaroline; 1.3%

ceftriaxone). The study-drug-related TEAEs occurring in 1.0% or more of subjects in either

treatment group were sinus bradychardia (1.0% ceftaroline; 1.0% ceftriaxone), diarrhea (4.4%

ceftaroline; 1.0% ceftriaxone), nausea (1.3% ceftaroline; 0.3% ceftriaxone), hepatic enzyme

increased (0.3% ceftaroline; 1.0% ceftriaxone), headache (1.0% ceftaroline; 0.0% ceftriaxone)

and phlebitis (1.3% ceftaroline; 0.6% ceftriaxone) TEAESs that were no more than mild (19.8%

ceftaroline; 20.1% ceftriaxone) or no more than moderate (13.8% ceftaroline; 16.9% ceftriaxone)

were similar or less frequent in the ceftaroline group as compared with the ceftriaxone group.

TEAE:S that were severe were also experienced by similar percentages of subjects in both

treatment groups (6.4% ceftaroline; 7.1% ceftriaxone).

Seven subjects (2 ceftaroline, 5 ceftriaxone) had SAEs considered to be possibly or

probably related to study drug. A higher incidence of post baseline Direct Coombs’

seroconversion was observed in the ceftaroline group (11.8%) than in the ceftriaxone group

(5.2%). No evidence of hemolytic anemia was identified in either group. Changes in hematology

and clinical chemistry parameters observed on therapy were small and similar in the two

treatment groups and no laboratory related trends or safety concerns were observed. Review of
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Any AE 119 (39.9) 136 (44.2) D arrhea 14 (4.7) 7 (2.3) Nausea 8 ( 2.7)
8(2.6) Constipation 7 (2.3) 5 (1.6) Hypokalema 4(1.3) 10(3.2) Headache)
10(3.4) AWo.28)1/03838mia 9(3.0) 6(1.9) Phlebitis 7 (2.3) PET(UB2@)/049659
Hypertension 6 (2.0) 8 (2.6) "Any AE" includes subjects who reported at
| east one adverse event.

the potentially clinically significant (PCS) laboratory values showed overall low incidence and
no meaningful differences between the treatment groups.
The combined data from the two studies in Examples 1 and 2 surprisingly and

unexpectedly shows a 6.7% higher clinical cure rate for ceftaroline versus ceftriaxone at test-of-
5  cure (TOC) in the clinically evaluable (CE) population (See Table 14). Furthermore, the

combined data shows an 8.7% and 9.7% higher clinical cure rate for ceftaroline versus

ceftriaxone in the microbiological modified intent-to-treat efficacy (mMITTE) and

microbiologically evaluable (ME) populations, respectively (See Table 14).

Table 14: Combined clinical cure rate

Combined clinical cure rate

Population Ceftaroline (%) Ceftriaxone (%) Weighted treatment

n/N n/N difference (95% CI)
CE 387/459 (84.3) 349/449 (77.7) 6.7 (1.6,11.8)
MITTE 479/580 (82.6) 439/573 (76.6) 6.0 (1.4,10.7)
mMITTE 138/165 (83.6) 126/168 (75.0) 8.7 (-0.0, 17.4)
ME 131/154 (85.1) 111/147 (75.5) 9.7 (0.7, 18.8)

10 CE = clinically evaluable; ME = microbiologically evaluable; MITTE = modified intent-

to-treat efficacy; mMITTE = microbiological modified intent-to-treat efficacy; TOC = test-of-
cure; 95% CI = 95% confidence interval around the treatment difference (CPT - CRO).

15 EXAMPLE 6
Ceftaroline fosamil was evaluated in four controlled comparative Phase 3 clinical studies
(two in ¢SSSI and two in CABP). The studies included 1305 adult patients treated with
ceftaroline fosamil (600 mg administered intravenously over 1 hour every 12h) and 1301 patients
that received comparator (vancomycin plus aztreonam or ceftriaxone) for a treatment period of
20  upto 21 days. The median age of patients treated with ceftaroline fosamil was 54 years, ranging

between 18 and 99 years old. Patients treated with ceftaroline fosamil were predominantly male

(63%) and Caucasian (82%).
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The only TEAES with incidences in the two treatnment groups differing by 2%

or nore Swere diarrhea (4. 7% ceftaroline; 2.3%ceftriaxone) and headache

(3. 4% cefwerol1a3s3os1. 3% ceftri axone). The study-drug-r elPaTAG2MBEAESS9

occurring in 1.0%or nore of subjects in either treatnment group were sinus

bradychardia (1.0%ceftaroline; 1.0%ceftriaxone), diarrhea (4.4%

ceftaroline; 1.0%ceftriaxone), nausea (1l.3%ceftaroline; 0.3%

ceftriaxone), hepatic enzynme increased (0.3%ceftaroline; 1.0%

cef triaxonej, foﬂﬁ@&ﬁ%h@d é&n&(ﬁt%fpbéfeeh)hé‘s‘% 3 @m@ﬂ q&dity, k@ﬁ%ﬁl@ﬁﬂdl%ﬁﬂqlaﬁbﬁﬁb' tis
1. 3% ceftaroline; 6% ceftri axone) TEAEs that wereé no nore than ml

( 19. 8%doeta alvelst n‘@ntsz&cm@dcleﬂt’/cr diapatioety remlvmg agfiarelindhépsarmb ded Sa%@f @mzn@%

ceftar 0 ce 0

cer t ar rehDe RS UL AR o R R e St BT R EACY v e

sever e belag ayﬁérsemsmxpﬁ faréothegol]s ash mté af 0.pEric ecltagar foianﬁuhjdemi% inn both

treat nent roupg(s?s% 6.4% ceftaroline; 1% eftrlaxonﬁ_é éSS vep subj Cgts (2

cef tar 6PTH atOS ‘t‘sr‘idé&‘éﬁé‘jenf?a(&c%&@sm@c{ﬁ% RPEFHY I°EIVBEE G508SBT (PSP pRObabl y

rel at edof o putibely redbMthe Omiph@RRUnigdci dence of post baseline Direct Coombs’
seroconversion was observed in the ceftaroline group (11.8% than in the

cef tri axonengrQuftsd Radibhs oY ifgR&Er @fin BFERIYidS: REGHLE c¥fsolifdentified in
ei ther group. Changes in hematol ogy and clinical chem stry paraneters

obser véesannl. Themagromar adiiersd reagtbns pedurmang i 4%hef pasnBacqerdeg erttatoligeoups

o voroi BuBpekE A 16k Sugh TR e AR Fivi?gnﬁe can

fj.P (Tor JABRLA: Nt R GRYGRLANE bﬂ?%é&01“’“9*%*8%%%&%6@5&'"58‘{3?19'? B ¢ he

two st Wkl far icontexi®eipC @fpdrative PRasld Olinigh§tuilieand unexpectedly shows a 6. 7%

hi gher ¢clinical cure rate for ceftaroline versus ceftriaxone at test-of-

5cure (TOC) in the clinically eval uablpgole@BhageaUIiatdl Sudicsee Tablle 14).
Furt hernore, syfiemenaii Ore/dat a |shews silic8; th%irbgS - aAdokb ahEeABP) i 1)i cal cure
rate forn ceftapplipg wensus cefiriaxene—inthemcrobiologiecal—_radified
intent-fo-treat efficacy (nM TTE) CeffonedpBb| cgll)@%ﬂle?1 g\Pé‘laﬁ%ifbl e (ME)
popul atilons, respectively (See Tahl P(Nﬂm%)’rahl e 39EH clinical cure
rate mbi ned clinical cur Gastapiatqtpal disirdersCof t aroline (9 n/N
Ceftriaxone (% mwisrhagi ghted tneatnmentStifference (95% &9 CE 387/ 459
(84.3) 349/ 449 ( Nauba 4% 4 %
Constipation 2 % 2 %
Vomiting 2 % 2 %
Investigations
Increased transaminases | 2% | 3%
Metabolism and nutrition disorders
Hypokalemia | 2 % | 3%
Nervous system disorders
Headache | 4 % | 3%
Psychiatric disorders
Insomnia | 3% | 2%
Skin and subcutaneous tissue disorders
Rash 3% 2%
Pruritus 2% 5%
Vascular disorders
Phlebitis | 2% | 1%

10  * Comparators included vancomycin 1 gram IV q12h plus aztreonam 1 gram IV q12h in the
Phase 3 ¢SSSI studies, and ceftriaxone 1 gram IV q24h in the Phase 3 CABP studies.

Thus, the present examples establish that the present compositions and methods of

treatment using ceftaroline or a prodrug thereof (e.g., ceftaroline fosamil) are surprisingly and
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6.7 (1.6, 11.8) M TTE 479/580 (82.6) 439/573 (76.6) 6.0 (1.4, 10.7) nMTTE
138/ 165 (83.6) 126/168 (75.0) 8.7 (-0.0, 17.4) ME 131/154 (85.1) 111/147
(75.5) 9.WO(2011M3538. 8) 10CE = clinically eval uabl e; MEPETISCIIO#BEDI cal |y
eval uable; MTTE = nodified intent- to-treat efficacy, MM TTE =

m crobi ol ogical nodified intent-to-treat efficacy; TOC = test-ofcure; 95%
Cl = 95% confidence interval around the treatnent difference (CPT - CRO.
15EXAMPLE 6 Ceftaroline fosam | was evaluated in four controlled
conpar ghtMRENFSEredivelih MHeGthtniinGf &enllic¥®d tin aRPlucARidtBiohdladdABP) . The
studi es included 1305 adult patients treated with ceftaroline fosam | (600
gy admicamgueitedequited boderel phqunepnes 1 hour every 12h) and 1301 patients that
recei ved conparator (vancomycin plus aztreonam or ceftriaxone) for a

treat nent pdhe pasoft it@ntiangs not 2 be diaywd iMfreperbyilespemic ohbglmemndssctibalat ed
with ceftarqgline fosam| was.54 ar.s, r.angi ng.be en 18 and . 99.years ol d.
pat 1 entg <l ant e PR ar Rt s AR duealipr AP BB Rad B AReMHd wiReY FRES, “ane
Causas ibadsbnﬁe%i%rl.entd %\&)ﬁgg 11&119&]&13658@?%&338 1¢ AR cription agcﬂ thefa@timg@ningol | Sd
conparati ve pool ed Phase 3 clinjcal studies, treatnment discontinuations due
to adveigdese %%@O%Ee%ﬁopweilwew&é?f Withipthe SF‘éR?élf\ﬁi‘er?Q’p@é%Eiﬁ}a&P?ﬂfe‘Sfosaml

and S%p@fhcp ) hiHdSrsioBa Bhay WM YalG A RELAOKinflUGRI A bR videg romRLcrfRBRDN adver se
event |eading to discontinuation being hypersensitivity for both groups at

arate of OafddinCplitdtBbidBoloaTichicidBaRTotRriBRAIPH AH: Abool Sk AP
adverse events occlUrred in 8% of patients receiving ceftaroline fosam!| and
8% of pabughousthrsepelissdting, thodpdpatrerof drhugsare incorporaiipl teedae by ecferenestin dhresr
occiprr%gﬁri n.gr.eat er 5Skéan 5% of patients receiving ceftaroline fosam|. The
most cShmsn adver 8€PY&act i ons occurri ng in > 4% of patients receiving
ceftaroline fosam | in the pooled phase 3 clinical studies were diarrhea,
nausea, and headache. Table 15: Adverse Reactions Cccurring in > 2% of
Patients Receiving ceftaroline fosam | in the four controlled Conparative
Phase 3 Cinical Studies System Organ C ass/ Preferred Term
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Pool ed Phase 3 Cinical Studies (four studies, two in ¢SSSI and two in
CABP) Ceftaroline fosam | (N=1305) Pool ed Conparators' (N=1301)

Gast r oi ntweinaA3swssorders Diarrhea 5 % 3 % Nausea 4% 4PCTansge0padesvn 2 % 2
% Vomiting 2 %2 %Ilnvestigations Increased transam nases 2% 3 % Met abol i sm
and nutrition disorders Hypokalema 2 % 3 % Nervous system di sorders

What is Claimed:

1. A method of treating a bacterial infection in a patient in need thereof comprising providing a
dosage form comprising about 200 mg to about 800 mg of ceftaroline or a prodrug thercof and

adding about 20 ml of sterile water to the dosage form to form a constituted solution that has a

pH of about 4.8 to about 6.5 and administering the constituted solution to the patient over a

period of about one hour.

2. A method of treating a bacterial infection in a patient in need thereof comprising providing a
dosage form comprising about 400 mg of ceftaroline or a prodrug thercof and administering to
the patient a constituted solution comprising the dosage form over a period of about one hour

wherein the patient has a creatinine clearance from about 10 to about 50 ml/min.

3. A method of treating a bacterial infection in a patient in need thereof comprising providing a
dosage form comprising about 600 mg of ceftaroline or a prodrug thercof and administering to
the patient a constituted solution comprising the dosage form over a period of about one hour
wherein the dosage form provides an in vivo plasma profile for ceftaroline comprising a Cmax of

about 15 to about 30 pg/ml and an AUC of about 45 to about 75 pg h /ml.

4. A method of treating a bacterial infection in a patient in need thereof comprising providing a
dosage form comprising about 600 mg of ceftaroline or a prodrug thercof and administering to
the patient a constituted solution comprising the dosage form over a period of about one hour and

repeating the administration every 12 hours over a period of about 5 to about 14 days.

5. A method of treating a bacterial infection in a patient in need thereof comprising providing a
dosage form comprising about 400 mg of ceftaroline or a prodrug thercof and administering to
the patient a constituted solution comprising the dosage form over a period of about one hour
wherein the patient has a creatinine clearance from about 10 to about 50 ml/min and wherein the

administration is repeated every 12 hours over a period of about 5 to about 14 days.

6. A method of treating a bacterial infection in a patient in need thereof comprising administering

to the patient a dosage form comprising ceftaroline or a prodrug thereof wherein the dosage form
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Headache 4 % 3 % Psychiatric disorders Insoomia 3 %2 % Skin and

subcut aneous tissue di sorders Rash 3% 2% Pruritus 2% 5% Vascul ar di sorders
Phl ebi ti sw2 1935308 a Conparators included vanconyci n 1Pgramseeiv/ogiezh pl us
aztreonam 1l gram |V gl 2h in the Phase 3 c¢SSSI studies, and ceftriaxone 1
gram |V q24h in the Phase 3 CABP studi es. Thus, the present exanples
establish that the present conpositions and nethods of treatnent using
ceftaroline or a prodrug thereof (e.g., ceftaroline fosam|) are

SUr pri shighises aﬂ&héﬁo m‘é@o %Q&ﬂe/é;@é‘ﬁ%%ﬁ%hh@&%@&%%@e%fuﬂ@?ﬁ@&ﬁﬁ@ﬂhx effective

in the treatnment of conplicated skin and structure infections and
commun m@tyenad@mhleddsagaéttre? is abntpﬂmm ig patients witlTkeovpr esions hypewsentiiivly drs not

t o be llﬂ 5&6‘{16%% VQII{B hagg ?gmglilstrgtlgg agz#%)%ﬂ] c1!1c reg g{orWett lsaclg gcr | bed herein.

ndeed, rious nodifica e |nven fon 1n |t|on to those
descrlbed herein will 5become apparent to those skilled in the art fromthe
f oregoi_n des ription and the C
9 7. %he met od g% any onec o clalqns lat 6O mera/n t%g bacterial infection is selected from the
group consisting of complicated skin and skin structure infection and community-acquired

bacterial pneumonia.

8. The method of any one of claims 1 to 6, wherein the ceftaroline or prodrug thereof is

ceftaroline fosamil.

9. The method of claim 7, wherein the bacterial infection is a complicated skin and skin structure

infection.

10. The method of claim 9, wherein the complicated skin and skin structure infection is due to a
microorganism selected from the group consisting of Staphylococcus aureus, Streptococcus
pyogenes, Streptococcus agalactiae, Streptococcus dysgalactiae, Streptococcus anginosus,
Streptococcus intermedius, Streptococcus constellatus, Enterococcus faecalis, Escherichia coli,

Klebsiella pneumoniae, Klebsiella oxytoca and Morganella morganii.

11. The method of claim 7, wherein the bacterial infection is community-acquired bacterial

pneumonia.

12. The method of claim 11, wherein the community-acquired bacterial pneumonia is due to a
microorganism selected from the group consisting of Streptococcus pneumoniae, Staphylococcus
aureus, Haemophilus influenzae, Haemophilus parainfluenzae, Klebsiella pneumoniae and

Escherichia coli.

13. A pharmaceutical composition comprising ceftaroline or a prodrug thercof for treatment of a
bacterial infection wherein the composition comprises from about 200 mg to about 800 mg of the

ceftaroline or prodrug thereof, and less than about 2% of an L-arginine adduct.
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figures. Such nodifications are intended to fall within the scope of the
appended clains. It is further to be understood that all values are

appr oxi mewe,20adswse provi ded for description. RCIT/ysa010/08%59 pat ent
applications, publications, product descriptions, and protocols are cited
t hroughout this application, the disclosures of which are incorporated
herein by reference in their 10entireties for all purposes. WO

2011/ 035305PCT/ US2010/ 049659 What is Clainmed: 1. A nethod of treating a
bact erijal Tﬂe'”ﬁh%ﬁhéc‘éﬂﬂda[‘ccﬁn%hfoﬁ%tf clafin 1e&fh&OR HRAT 4 GRIRE ARLATs REOMUHSlinAY a
dosage formconprising about 0 ng to about 800 iy of ceftaroline or a

pr odr ugf fhiewkdf and addi ng about 20 m of sterile water to the dosage form
to forma constituted solution that has a pH of about 4.8 to about 6.5 and
adm ni stering the constituted solution to the patient over a period of
about one hour. 2. A nethod of treating a bacterial infection in a patient
in need thereof conprising pr V|d|ng a dosage.. torntconpr|5|ng about 400 ngy
of ceftaroline or a praqdrug.t o sand dnﬂnlcterlng to the patient a
constituted sol utionwng n]swng th dosage fofmover a period of about one
hour wherein the patlemt has a oro@tlnlné ‘cl earance from about 10 to about
50 mMm/mn. 3. A nethod of treéﬁtﬂg aybacterlal infection in a patient in
need t hereof conprising providin dosage form conprising about 600 ng of
ceftaroline or a prodrug thereofgénd adm nistering to the patient a
constituted sol ution conprising the ﬁosage formover a period of about one
hour wherein the dosage forntpro#tdes an in vivo plasma profile for
ceftaroline conprising a Crax of about 15 to about 30 |ag/ml and an AUC of
about 45 to about 75 lag h /m. 4. A nmethod of treating a bacteri al
infection in a patient in need thereofl)conprising providing a dosage form
conpri si out 600 of ceft rolln or a dr eof. and

admi ni éére‘ﬂter@a%a%%c AR08 oF SR | St s 8 e g 1%?9{5‘1%? RGP Josage
form oyerorauRgli od of about one hour and repeating the adm nistration every
12 hours over a period of about 5 to about 14 days. 5. A nethod of
treating a bacterial infection in a patient in need thereof conprising
providing a dosage form conprising,about 400 nmg of ceftaroline or a prodrug
t hereof and admi nistering to the Pamlent a constistuted sol ution conprising
t he dosage formover a per|@d ef-a Ot S one hoyr[mhbreln the patient has a
creatinine clearance fron¥ab9ut HOat Q. about .- 50 m7mn and wherein the

adm nistration is repeated*eVery IzﬁhoUQS ovéi a period of about 5 to about
14 days. 6. A nethod of treating@a bacterial infection in a patient in
need thereof conprising admnistering to the patient a dosage form
conprising ceftaroline or a prodrugythereof wherein the dosage form WO
2011/ 035305PCT/ US2010/ 049659 conpri seswabout 200 ng to about 800 ngy
ceftaroline or prodrug thereof and™‘nform ng the patient that the dosage
formis contraindicated in patients with known serious hypersensitivity or
in patients who have denonstrated ana?nylactlc reactions to beta-I| actans.
7. The nethod of any one of clainms 1 to 6, wherein the bacterial infection
is selected fromthe group consisting of conplicated skin and skin

struct ' 1 1y-= he
et hod 151 Siyr kLR Qb QB Bl AU A DBEL Flolle RAR TN rmeler

t her eofag¢teriat eatfeca'roolwmeeifﬁ deaninpositién cobyerishefrbradbadt 20D aigto 2powit36 eigofithe
bacteri infectio a €0 | i cated skin and ski.n struct i nfection.

To Thethp s oroBreteiel SepErh Br e i P ksl AiE S ot  uct ur e
i nf ect |c@ﬂ?arbl$nedﬁ@aﬂiéhtﬁwﬂh @E&Qﬁﬂﬁ@bl@ﬂhﬁc@fﬁﬁﬁ gisbut 5@ dHaet I AURICOMNDbetl ng of
St aphyl ococcus aur eus, Streptococcus pyogenes, Streptococcus agal acti ae,

St r ept GEIE Elpateaiheg arcap i He for sefaphingcip PRUCNHR A GEENINSEIPUARGS S BrFEST
|ntenn%?ho$0m§%qgﬁhgpoccus constel | atus, Enterococcus faecalis, Escherichia
coli, bsi el l'a pneunoni ae, Klebsiella oxytoca and Mrgan eIIa nor gani

11. The method of claim 7, wherein the bacterial infection is

comuni ty-acqui red bacterial pneunoni a. 12. The nethod of claim11,
wherein the community-acquired bacterial pneunonia is due to a

m croorgani sm sel ected fromthe groupggonsisting of Streptococcus
pneunoni ae, Staphyl ococcus aureus, Haenophilus influenzae, Haenophil us
parai n uenzae, Kl ebsiella pneunoni ae and Escherichia coll. 13. A
pharmaceutical conposition conprising ceftaroline or a prodrug thereof for
treatnent of a bacterial infection wherein the conposition conprises from
about 200 ng to about 800 ng of the ceftaroline or prodrug thereof, and

| ess than about 2% of an L-arginine adduct. WD
2011/035305PCT/U82010/049659 14 The pharnaceutlcal conp05|t|on of claim
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.0. 0 hiC: 16. A pharmaceutical conposition conprising ceftaroline or a
prodrug thereof for treatnent of a bacterial infection wherein the

conposi t i 200M38308es from about 200 ng to about 800 nyPefi/tush@ovedssar ol i ne
or prodrug thereof, and wherein the conposition provides a nmean AUC for
ceftaroline in patients with a creatinine clearance from about 50 to about
80 mM/mn of about 1.2 tinmes greater than nmean AUC for ceftaroline in
patients with a creatinine clearance of greater than about 80 ml/mn. WO
2011/ 03530 PREHbRARHAHBGRN confpristhPRALTREEBE 4 HRUNGAAROS bl PALAGIRELSI Ng
ceftaroline or a prodrug thereof for treatnment of a bacterial infection
wher ei hagtpreal efagiogitticonn derepmipgsigorf eamrisboliem200utPg0 g talsbeut 880Mmenf tf t he
ceftarqline.or prodru her erein. oSt vi.des a nean
AC of ey PR Akr i bne RO Gh ik o TR A0 R SR 30 o
about SOpadehwiwithod credimiic cleabarict fi®m dpoersiten abharbOmelaninAdebdwarn .scehésar ol i ne in

patients with a creatinine_.cl earance of eater. than about. 80 m /mn 18.
The cofpB&y Mg Aiﬁﬁ} fog REReip Y BiPpkentw T 3 CloAURIas RCPRESSRLEERIST 4190 nf ect | on
i s sel gete@ofki@Rmt he group consisting of conplicated skin and skin
structure infection and community-acquired bacterial pneunonia. 19. The
conposition of any one of clainms 13-17, wherein the ceftaroline or prodrug

t her eof, 4i &, C 0l ] 0 el ) - an . i 13-17,
whor o 15t P B e BLAb PPa AR Ui 17 ST L A R L L B
i nf ect itlengrouidonsiftieg efistohplicatd dlimamd ki stnkereinfectine anbophmodtyeatqskeéd and
skin s#r%ct%re infection is due to a m croorgani smselected fromthe group
consi stFAT BPS"APNY | ococcus aureus, Streptococcus pyogenes, Streptococcus
agal acti ae, Streptococcus dysgal acti ae, Streptococcus angi nosus,
Streptococcus intennedius, Streptococcus constell atus, Enterococcus

f aecal il8; Thescomwepisipn af @y qne okplamay B 1 A vhsesimbaicaféaroacets gredrpgithesegf sca and

Mor gan gl -¥p% {i. 22. The method of any one of clains 13-17, wherein
t he bagteg?% i%%gétion is conmunity-acquired bacterial pneunonia. 23. The

met hod of claim 22, wherein the community-acquired bacterial pneunonia is

d t 1 i t f t h i stin f St t
pneurp At SR gT 58 e QL aTads!” PREHORT PUger i Trigia e SomdisefRle
par ai n ap@gdassuddire igt@loha pneunoni ae and Escherichia coll

21. The method of claim 20, wherein the complicated skin and skin structure infection is due to
a microorganism seclected from the group consisting of Staphylococcus aureus, Streptococcus
pyogenes, Streptococcus agalactiae, Streptococcus dysgalactiae, Streptococcus anginosus,
Streptococcus intermedius, Streptococcus constellatus, Enterococcus faecalis, Escherichia coli,

Klebsiella pneumoniae, Klebsiella oxytoca and Morganella morganii.

22. The method of any one of claims 13-17, wherein the bacterial infection is community-

acquired bacterial pneumonia.

23. The method of claim 22, wherein the community-acquired bacterial pneumonia is due to a
microorganism selected from the group consisting of Streptococcus pneumoniae, Staphylococcus
aureus, Haemophilus influenzae, Haemophilus parainfluenzae, Klebsiella pneumoniae and

Escherichia coli.
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