METHOD FOR PREVENTING OR TREATING NOSOCOMIAL PNEUMONIA

SEQUENCE LISTING

[0608]  The instant application contains a Sequence Listing which has been submitted

glectronianily n ASCE format and is horehy incorporated by referenes o its entirety. Said ABCH

copy, ereated on Kovember 17, 2016, s named BEELD20-WOPCT SLastand &

o 22415 bytes

i size.

BACKGROUND

[oe1 Syeredomonyy aerugiveg {8 aongivosa) 18 an mpottent nosceomial pathogen, and

prewmonia is one of IS most concerning smanifostabions. Mechanical ventilation & the mos

PR3

important risk factor for nosocomuial pueumonia caused by & sertivasy, with cwmulative sk
increasing with the dusstion of veotilation (Calar, IR et ol Ui Cave Med 2009 Sep3 <{Q} 545
&1y In one study, & aery

sinosa gecowtted for 13% of cases of nucrobiologivslly sontirmed

(

pastmoms goguired e tenster cwre umat QUL by paticsts who were nad wechasueadly
e Med 2010 Dec

of globsl epidemdology \im P aerpgivong csused

venttiated, and 24% of vases i those whe wore (Bspeeattt etal, dse J Regpd

approximately 27% of ventilslor-asaociated pusumonia (VAP Jones, Ol Sifoct IMy, 2010 Aug

Sespiratory tract volonisation with B aerpginesy s another important rigk

X

1151 Supp! 1158

factor {Relun and Kollef! Poster $387, 43rd Uritiend Care Congress, Soviety of Ontical Care

Medicine (BCOM} 813 Jemuary 2084, San Franciseo CA, USA) Despiie the oxistenve of
aatibiodive, postwnoniz, particadarly VAP, due o 8 serpplvosy remainy associated  with
sipnifice morsality and worbidity, tnenssssd ICU sud hospiial lenpth of stay, and substantial

economic burden.



jo6a3] Patiente in the HOU are at risk for devedopmg serious prsunonia infection amd mechandesl

vertilation increases the visk for pooumends in the ]UL B gervginosa 1 @ hading onuse of U

puewmonia that contributes signiBoantly 1o increased hospitad stays {Sfi.ﬁ@ dayy e 7.2 daya), WU

Stavs (18 davs v L1 davsl, and geontey need for micchanies! ve

seell as pattent montality (2029 v 31% o), (Kyawe MY, st al J fé:;‘jf%asfrs‘* 3 2005 1920
386y Additonslly, nulindeug resstgnee bas complicated the munsgement of P adrngiiony
nfection, With Hmited antimicrobial therapeutio optious, consideration vl new approsches, such
as nomunogwophyianis e the prevention of £ gerngiiosg would sddisss an important st
need.

fogaay MEDRIIRET 15 a bivalent, dispeoiiie bumay ivwnunopiobulin G (gO1 kappa momecionat
antibody {mAh) that selectively binds to both the PerV o protein and Pl exopolysaccharide on the

sarface of . aorgcheng. Phamucolopy stigdiss have demonstiated that METH

3907 s capable of
mediating three distinet mechanisms of action: antiovtotoxioity, opsonophagooytosis and Milng,

and inhibitton of £ gerygloose alfachunen to cells. Binding o PoVoon nbaet 8 eemgiung

prevens type 3 esoretion (13%) hyjectisomsamediated eytotonioRy and damage to host eells,

Binding o Pel modiates opsonophagoovie killing (OPR} of B gervrinnsd by host siivok
and inhibits B oerugioss attachment to hosy epihelis] calls (Gandomenico st sl J By Med

203 el 220807 § T3RTY

e
»}

=
R MEDIISOZ was highly protective tn & seragivoss murine infection models. See, e, in
PUT Poblication Mo, WO 013070615, pOY Pablivating No. WO IOTLOTIARE, POT
Application No. POTUR20IS029063, and PUT  Application Noo POT/US2015/038576.
Moreaver, MEDRI3S02 provided synergistic enhancement of antibiotic therapy agamst
P gernginosy puswnonin with distinet astibiotic classes against both antibiotic-sensitive and

antibwstosexstant £ serapion

SUMMARY

i Thix disclospe provides r mgthod of preventing or heating nosoenmial infection v a
suscoptible hunan subject, where fhe method cdodes advinistiriog o e subiset abow

500 to about 3000 mg, e.g., about 500, 600, 700, 750, 1000, 1500 or about 3000 mg, of a



bispeoific antibody that specifically bindy Frewdomonay gernghose Pal and BorV {eg,
MEDIIS02), _m‘;&i manitoring the subieat Br gvoptoms through 31 davs Boin the day of
administration. According to the method, at 21 davs postadminispation the sublest can be

S8 SOVeRD sympionw mistive o colent of susceptible human

g

syrpomsfree o can display |

s

mmfection can bo pusrmena,

s wdisinistered a g\?éﬁm‘i\} iy cestain avpecty the nosecon

g, Seendmnonss eerygiosy proumonie, hocteremia, bone mfection, i infeotion, skin

nfection, burs infection, wound infection, or any combination thereef.

18006} This diaclosure further movides a msthed of preventing of teatiig pasunwoniy, 8.8,
Psendomonas gerigingsa pnewrsonia, m a susceptible buman subject, where the method includes
adiminiiering to the selyect aliout 300 o about 3008 my, c.g, about 300, &0, 700, 750, 1009,

P300 or shont 3000 mig, of & Mepecific sutibody that specifically binds Presdononas gernginoss

Bal and PorV (e, MEDSAT). and misnitoving the subiect for pneamonia symptoms through 2
days fom z‘.hzet é&\ of sdmbusteation. According to the method, at least at 21 days post-
adiminisiration the sobject can be puewmonia-free or can display less severe symptoms relative to
a cohort of susceptible human subjects administersd & placebo.

60671 In some embodiments, the serum target keved of the Bspecific autibody g, MEDII®O)

fx ot least aboat apiml at feast abour 2 pednid, at least abowt 3 piml. at leastabow 4 pyiml,

o gt feast about § pa'ml In other conboditnents, the sormm favget fovel of the Mspecific autibody

I further embodiments, the seruwn targes level of

feg, MEDIINOY is ot lesst abont 17 yadml.

¥

the bi\;*m;& antthody (e, MEDIIRGE) i ot loast ghont 5.3 pgfnl In some ontbodintens, the
MEIDN3002) of at teast }

a3

adiinistration produses a serom Jevel of the bispecifio antibody {e.p
gl at least about 2 pe/mi, ot least showt 3 pa/ml st least shout 4 ygimd or at least shon
s;gs"'s'z';i, throogh day 31 following adminisirption of the %iﬁg}&mc antibody. In other smbodiments,

i

the administration produces a sevinn level of the Mepeuific

LY pehel deough dey 21 Bllowing sdministration
sinbudinents, the ssoun target lovel of the blapesific

33 pg/ml

v ofveating nosocomial fofenon is 8

o

[6608] In some embodiments, the method of prey

susceptible human sublect comprises administeving & bispecific antibady comprising & binding
domaty which speaBeally binds w0 serngivoss Bl comygrisiny a et of complementanity

w 3w



,

deternmining regions (CHRsy HUDRI-PSL, HODR2-PFsl, HUDR3PSL, L CORIPl, LODRZ-BL
and LUDRY-Psl whersn HODR 1P hag the gioine s0id sequenee of SEQ I RQL 10, BUDR2-

Fal has the aming soid sequence of SEQ D NO: 11| HUDR 3Pt has the amino acld sequenes of
SEQ ID KOy 12, LODR P has the g aoid seanenes of RO 1D MO 13, LODRI-PY bas
the amdnn acid sequence of SECHIDY MO 14, and LCDRI-P has the amine acid sequence of
BEQ I Ny 1S gnd a buding domate which spocifically binds © B gerupivess Pay
contprising v set of CIMy: HUDRI-PeeV, HUDR2-PorV, HODRS-PorV, LODRI-PoY, LUDR2-
JED NG 2,

"

ForV, and LODBAParV | whersin HODRL-PerV hae the amino and sequence o
sequence of SEO D KGe 3 HUDRA-ParV has the amino acid
sevprenve of SECHID N 4 LODRI-PaY has the aming soid sequence of SEQ HyY Ny &,
LODR2-PorV has the aming acld sequence of SEGQ 1D NG 7, and LCDRI-PorY has the amino
soid seqaence of SEG 1D NCE & In certadn aspects, the bispecific anttbody has a heavy chain and

g hight chain The iimvy chatn iwludes the formula VH-CHI-HI-L1-S-L2-H2-CH2-CH3, where

HEDBRE-Pory has the gutae g

VH s an oanth B ooenggiesg PaV beasy ohain varable domain inclhuding the amimo soid
sequenes of SEQ ID KO 1, CHL s & heavy chain constant veglon domained, HI ix a Best heavy

e A gerugisose Bl SoFy moledule

=3
s
£s 2
peed
.
psd
%

chain lnge wgion fagroent, LY s 8 St ke, § 4

D90 L2 ds o second binker, HY 43 a sevond heavy

sncluding the amine acid sequence of BEQ D NU
chain bnge fegion Ragment, UH2 s heavy chain constant region ’(:‘giﬁzﬁaiﬁém angd UH3 18 2 heavy
chain comstant region domain-3. The Hglw chain includes the formula VL-CL, where VL is an
anth- & agugisose PaV Heht chain varigble domain including the amino acid sequence of SEQ
FD NG S and CL inchudes an anttbody hight chain kappa constant region or an antibody light
chain lambda region: In cerain aspeets: CHI can melude the amine acid sequence of SEQ 1D
KO 16 bo cortain sapeots L1 and L2 can be g same s difforent, andoms independently nolude

Y IOGHUS I whersa s @ 1, 2,3, 4 or SEQ D ND 23, n IO0GGIH, wharen s €& 1, 3,

304, or 3 {SEQ ID ROy 34}, or 8 combination of {a) and (). In congln sspects, HI can inchade the
srvnie actd sequence BEPKSC (SEC I KO 1T by cortany sapects, H2 can inclnde the amme and

sequence DETHTORPOR (REQ 10 Ny 18) In certain aspects, CH2-CH3 can include the amino

acid sequence of SEOQ I Ny 19 Iy covein aspects CH2-CH3 can include the amino acid

sequence of SEG 1D MO 20, In certain aspects, the heavy chain of the bispecific antibody can



iclude the amino soid sequence of SEC 1D NO: 21, avd the Hight chaly includes the amine seid

seguencs of SEC I KNGy 22
HoRy Aceording to the methods provided herein, the beperific antibody {e.g, MEDIISOZ} can

be admintstered as & stngle buravenous {1V infusion,

ey According to the mothods provided beredn, at the time of the administvation of the

-

bspeaific antibody the subiest cun be colonized with Prendomonas aeongdnosy tn the rossintory

tract, £.g., the lower seapiratory tast la covtam aspeots, the subject doss not bave prsenonia

X 3.

Syrgdoms &t the sme of sdininiatration. T cortain aspacty, the zulyect’s vespiratony adt &
colonized with P. aeruginosa one, two, three, or four days prior to administration of the bispeciﬁc

antthody. Colonization can be neasiurad, s, by detection of & aersginosg

witheine 36 hours prior o administration of the bispeaifie antibody. In cortain aspects, as}z:@_-s.zﬁt{%ei:-t‘&
respiratory fract can be additionally colomized by Staphviococcens aurens at the time of
admunistration of the bispecific antibody.

{8011 In certam aspects, the subiect i3 about to be hospitalized, 18 cwrrently hospitalized, e.g., in

an intensive care wal (UUYL was repently hospitalized, is on a mechanical ventilator, e.g.,
ftubated or ventilated dhrodeh an endotracheal or nasotracheal tube, or any combination thereof.
According 10 the methods provided herein, the administration of the bispecitic antibody can
resdics the ok of poonmontg while on mechanics! ventilation, or afer mechamical venddghion s
s fonger r&qmzeaﬁ

16012 oertain aspects 8 microbiologic confhmation of prsumonis can inchude 8 respinatary

Tx

spechnen positive fov B seruginose by enltwre, a blood cultiwe positive Rw P wernginose, a

pleurgl Huid aspirate or lung tissue culture positive for £ gerugivesg, ot any combingtion thereet.

{80413} Irv verisin aspecty, the subjsct has not received antidotive considherad active agatmy the
£ eernpivese stram with which the subject i colontesd prive 1o sdovinustration of the blapenific

antihody {eg, M oy, the method can Huther include adminsteding an

strain with which the sublett w

antibiotic o the sulfect Tu centatn aspects,
colonized can sensitive to the antibiotic, or can be resistant or partially resistant to the antibiotic.
Where an antibiotic as administered it can be admimstered prior to adnuimistration of the
bispecific. antbody, concurrently with administration of the bispecific antibody, following
schvmsteation of the Mspeoific antibody, of any cominnpiing therent

R



RS Ty certain aspecty the methed can further inclode sdmmistening oy antihistaming o the
sabject. Where an antihistarmine 13 admiunistered i can be admunistered prior to admunistration of
the bispecific antibody, concurrently with administration of the bispecific antibody, following

adounisiration of the Wepenific anttbody, ar any combination thereof.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

{881 S FIG. 1 provides o flow dinpram of the Phase Hb elmie

v IV = dntravenous; N mpnber of sublects

drag snibo

be assessed hrough 21 daye postdoss {Day 221 saltty, PR and AT will be assessed throughs 49
days postdose (Day S04 The semple size con be modified after spproxtmately 50% of the subjects
are snvotled and ﬁ}ﬁﬁ}&%‘fﬁt‘i throwph 21 dave postdose based on blinded assessment of the event rate
andior atirition rate i the overall population,

janis] FIG. 2 Based an ohserved iner

vance: i JOUD patients oy monoclonad

antibodies diveeted #t bacterial pathogens {ﬁ‘gﬁ, MEDIESRY ;:‘imo macokinstioy weve modelied

It

for HOU pabonts with mechanigal vg dhe

SEMB002. (A} Sing

dose of 1300 mp MEDDSGE fa pradictsd 1o maintam seruoy exposigs at sbowt T opgdnl. fw

ST davs in >00% sublects, (B) Stpde dose o

seruny exposure st abowt 17 gedml for 221 davy du 5009 subjents,

UL S FIG, 3 Jo vhee survival stndy of MEDIRSO2 wreated mice fn g 6206 acute preumonis
P

mode! system. Mice {0} were treated with an isptvpe coniral 180 (negative contrel, 875

sz&g&gz oy MEDIIOOR ar thees dosss: 1 make, 008 ! \_;; v 83 mgdks Twenty-foaw bours

posttreatment, all nuce wére oo with ~I | gerngivose steain 6285,

o

Al ndos were mopttored for 168 howss AR of the tostro] milce sucownbed o lufsction by
approcintely 120 howrs post-infbction, Al of the MEDDE 2 veated anivaly survived,

¥

Resalby are represerged as Kaplan-Meter sarvival corves.



DETAILED DESCRIFTION

Abbreviations

jausy Abbreviations nsed in s disolosure are Hated in Talde 1

Table 1 Abbreviabions

. N Definition
Spechaliesd Toom

'\ and Uhewte Health Evaluation-I

f"n

N

Sheey ims,,cs én: otcentraiings

’&\.'“

wren nnder concenination e cine Tom day Windey

Bat bronchoabieoke Mg

| i N R

Chgend ?&sia SORAE

mImo giobx.&iin Gl

interlenkin

inten-to-froat

GRravehds

I PRCARIEE O R

polymerase chaln reaction
pharmacnd i

plarmacokingtics

red Blood gl

x}F%




Abbreviation or

en e Definttion
Speclalind Towm

YV

WRG

Wi

Definitions

9181 1t i3 to be noled that the wam ") or Yan" entity refers to one or more of that entity; for
example, "¢ binding wolecule,” is ynderstood to represent one or more binding molecules. As

n

such, the toray %Y ot Tan™), Yone orowmoee,” and Tat least one” can be used mterchangeably

Hersin

rov.

160281 Purthommore, Tandior™ where gsed berodn i3 to be talen as specific discloswre of each of the

two specified foatures o vonponents with or withowt the ot Thus, the torm andior™ as wsed in
g phrgee suchoas "A saalior BY herein is intended 1o fnclude "A and BV & or BYAT {dlone), and
TRY {alonel Lik

&, the term "aadior™ a3 weed oo phoase suel as "AL B, aadior O &8 intended
to encompass each of the following aspects: A B, and C; A B, or C. Aor G Aor B, Bor G A
and C; A and B; B and C; A (alone); B {(alone); and C {alone).

{00211 Unless defined otherwise, technical and scientific terms used herein have the same meaning
sy commenly widirsiood by one of ordinaey skill in the art to which this disclosure is related. For
example, the Concize Dictionnry of Biomedivine and Molecular Biology, Juo, Pei-Show, 2nd ed,,
362, CBRE Press; The Dictionary of Cell and Molecular 8&@;& Srd ed., 1999, Academiv Prasg

¥

Rology, Revised, 2008, Ogiind

and the Ugfod DHg

onary OF Biochemisiry And &
Usiversity Press, provide one of sldll with a general éﬁst:z:;iﬂmfy of many of the teoms used in this
discloss,

HG3 3 Units, prefises, and symbeds are denoted n thelr Sysiome Tmernational de Unites (81
accepied form, Namerie ranges srewnchusive of the numbers Jdefining the range. Unless stlierwise
indicated, amino acid sequences arg written left to right in amino to carboxy ortentation. The

headings provided heremn are not hmitations of the varions aspects or aspects of the disclosure,



which can be had by referenve to the specification as ¥ whole, Accordingly, the terme defined

pnmediately bolow are more fully defined by reference to the specification in its entirety.

123 Disclosed herein are cariain bimbing molecnles, or antigen-binding fragments, vartants, or

dortvatives thereell Unless spesifically wfoming to {nlisized aottbodies seh gy naturally-

28

cocutting antibodies, the ter "binding welecnle® encompasses Rdbsized anttbodise as well w

.

%

antigen-binding fragments, variants, analogs, or dertvstives of such suttbodies, wp, naturaliy

pccurring antibody or immunoglobulin molecules vrengiueered m&i}\\ix malerides or fragmends

o

that bind antigen in a manner similar to antibody molsrules.

{8024} As used herem, the term “binding molecule” refers 1o 1s broadest sense to a molecule that
spevifically tunds s antigenie deteiminant As described farther herein, ¢ binding moleoule can
gomprise one or mone “hinding domaing” As used herein, & "hinding domain® 18 ¢ twoee artheses
dimensional polypeptide structure that can specifically bind a given antigenic determinant, or
epitope. A non-limiting example of a binding molecule 15 a bispecific antibody or fragment
thereof that comprises at least two distinct binding domains that specifically bind different
antigenic determinants or epitopes. In certain aspects, a bispecific antibody as provided herein can
be said to comprise a first binding domain binding to a first epitope, and a second binding domain
binding to a second epliope,

{8028} The ermg "gatibody” and “haonegiohalin™ can By used buerchanpeshly horein An
antibody {or a fragment, vanant, or derivative thereof as disclosed herein comprises at least the
variable domain of a heavy chain and at least the variable domains of a heavy chain and a light
chain. Basic immunoglobulin structures in vertebrate systems are relatively well understood. See,
e.g. Harlow ef @l Antibadies: & Laboratary K"Emua}-, Cold Spring Harbor Laboratory Press, 2nd
ed 1988%

261 Axwill be dizousaed in mors detad below, the toran “immuaoglobualin” comprises vattow

brosd clesses of polypeptides that can be distin

otides that can be distinguished biochermicalby, These skilted i the et will

appwreciate that beavy chatny ate clasaified a8 panuma, wn, alpha, delig, or epailon, &y, 1 o, & 83

bt

with some aubelasses mnong them {eg, vl-¢d). It is the nature of this chain that determines the

£

class™ of the sntibody ss oG, WML led 126G, or IgE, respectively. The immunoglobulin

A/

subclasses (sotvpesh ey, 1aG delie, lalen 1gGy, IgAy, etc. are well characterized and are known

0

o confer functional specialization, Modiied versions of each of these classes and isotypes are

e



readity discernible o the shilled artisan in visw of the tnstant discloswre and, sccordingly, are
within the scope of this disclosuie,

g Light chains see claesified as either kappa or lambda {(x, 1) Each heavy chain class can be
bound with sither & kappa or lambde heht chame o genessl, the Heht and hewwy chalns are
covalontly bonded o each other, and the *wll® portions of the two heavy chaing sre bonded
sach other by covalent disudfide linkages or non-covalent linkages when the immunoglobulins are
penersted either by hybrithomas, Booells & genetically engineered host cells. In the heavy chain,
the s avid sequences ran fom an Kerminus at the forked ends of the Y configuration to the
{-terminus at the bottom of each chatn,

IR Both the Nebt and beasy ob 1w oof structueal snd fhnchiondd

card

homology, The terois “constant”™ and "variable” ¢ dn thiy o Howill be

aed hesvy {.‘ie“}ﬁ:’fi} ghain portivos

spprociated that the variable dovains of both the Bghe (VL)

determine antigen revounition and. a;\eu‘g\ sty Conversely, the constant doniains of the Hah chain

ov CHR confir poniend binlogical preperbies such gs

SeOTRLON, T g&ia&f&?}i&é moh v, Fo receptor Binding, comploment binding, and the like, By

convention the rumbering of the constant region domainy mormeses as they beeome more distal
from the sni

sty bingding siie or antimo-termineg of the anttbady, The Nesgrminal portion 8 g

variable region mnd et the Coermuingl portion is cion; the CHA and CL domane
actually comprise the carboxy-terminus of the heavy dnd Bght chin, respettively,
{00291 As indicated above, the variable 1'e<.gi@,s1 allonwy the i};i?}(iii}g mleculs o wimi;wh

4n

‘\?

subset of ihe mmgiﬂnmmm determining TRgony {{ DRsy of a by moleonle, s
anttthody condsine to form the variahle region tha defines 2 tuwee dimengional antigen binding

site. This guatersary boding molecude stracinre formy the antigen binding site prosent ot the end

of each asm of the Y. More specifically, the antipen iu;:(izi:sg site fo defined by three CORe o
vach of the VH and Vi chaluws,

feUay Bt naturslly ccowrring antibodies, the six “complementarity determining regions” or

SODRST prosent fn ool sntipen binding domain are short, non-contiguous seqoences of amino
cids that are specifically poaitiossd to form the antigen binding domain as the antibody assumes
s theee dimensions! confipneition iv an agueous environment. The remainder of the amino acids

~ 38 -



131

w the antigen Moding domaing, referred to an "Haneswork™ regions, show less mteranolecalar

varfgbitity, The framework regiors largely sdopt a Sesheet conformation and the CDRs form

’i@apﬁ that comnect, and foosone cases Torm part ofthe Besheel sttuctine, Thug, framewanrk regions

d¥old that “}i\\\i ey I corrdet orientation by anes-chaiy,

nop-covalent :ingimi:asr:;‘i{ms_. The antiven binding doman formed by the positionsd CDRs defines a
surfsce compleniantary to the giitope on the mmunoreactive antigen. This complementary
surfBos prometes the nonscovalent binding of the antibody to its cognate epitope. The amino acids
comprising the CDRS and the framewark regions, respectively, can be readily identified for any
given heavy or light chain variable region by one of ordinary skill 1o the art, since they have been
previsaly defined {veg, "Sequances of Proteing of hopumologiea! Toterest” Kabag, ., sv el U8,

Diepartment of Health and Human Services, (19831 angd Chothig sngd Lesk 8 8l Bigl | 188901

,

S1T {1987}, which are incorporatad heretn by reforsnos in thalven %*mti@&}\

{8831} Antibodics or antigercbinding & sx thercof tochude, bt are

not Hiited tomenoclonad, huas, bumanized, or chimeric antibodies, single chain Fvs (scFv)
sl nwltispecific antibodies, w.g., bispecilic antibodies. ScFv molecules are known 1o the art and
sre desentbed, ege i US patent § 882 819 Immunoglobulin or antibody molecules encompassed

by thus disclosure can be of any type leg., e, gl IgM, 1l oA, sl Y} olass (e g 180,

fg sAL and TeA2 o subclass of fpmesoglobalin moleaude
LR By "specifically binds ™ 1t ix generally mem that ¢ bimbing melenide, vg, a8 hispecific

anibody or fragment, vaoang or dettvative thereo! binds o an epiope vin an zmiigen binding
doniain, and that the binding entails some complementarity belween an antigen binding domain
and the epitope. & binding swlecule a3 grovided herein can contain one, two, three, four, or more
binding dowains that can be the same or different, and that can bind to the same epitope, or to two

oy more ditforpnt epitopes. Avcarding t© this definition, a binding molecule is said to "specifically
bind” to an epttope when it binds to that epitope, via ity sntigen binding Jdumiam move veadily than

W

it would bind to a random, unrelated epitope. The tenm “specificiny” v used heredn to quality the

relative offf

ity by which 2 cortain bading molecude biads o g conlain spitope. For example,
binding swolecule A" may be deemed 1o have g higher speciBoity for a gives epitops than
binding molecule "B." or binding motecule "A" iy bo saad 1o bind o epstope O with & lnghey
specificity than it has for related epitope "D."

11



10633 Antibody fragments nclading singleachan antthodizs cav comprise the variable regionis)
alone or in combination with the entirety or a portion of the following: hinge region, CHI, CH2,

and CH3 domains. Also included are antigen-binding fragments also comprising any combination

of variahle reglonishwith g lnge region, THY, CHZ, aud ORI demaing. Antibodies, or antigers

binding fragments thereo! disclosed herein can be fom any andmal odgle toclading bivds and
raammals. The amibodies can be human, murine, donkey, rabibit, goat, guinea pig, camel, Hama,
horse, or chicken antibodies. As used herem, "human” antibodies inchude antibodies having the
anyne acid sequence of 3 human mmunoglobulin and include antibodies isolated from human

mmmunoglobulin bibraries or from anroals trassgenie for ote o more hunsn inmenogiobuling

and that do nob expresy endogenous hunwnoglobuling, a wroand, for example iny

118, Bat. No, 2,939,598 by Kocherlapati et wl,

180341 As nsed herein, the term YHaht chain portion” includes amino acid sequences derived from

an fmnnanoplobulin Heht chain, The Heht chain portion comprises at least one of a VL or CL

dotnain,
T RES The terms “multispectiic antibody™ or "blapecitic satibody® ws uved hersiy cefer o an

autibody that hag binding domaias speoifie for g ar ot Sflrent sndipens oF opiopes within g

single smibody melecules It will be sppreciared that other molecules fn mldivion 1 the canonionl
snttbody strociure oo be constrgcred with two hinding specifivities. Bowill Torther be sporecinted
that antigen binding by bispecific antibodies can be simultaneous or sequential. Triomas and
hvbrid hybridomas are two examples of cell lines that can secrete bispecific antibodies. Bispecific
auntibodies can also be constructed by recombinant means. (Nrdhlein and Heiss, Futwe Queol,
& 1387-04 (2010} Mabry and Snavely, {Drug = {:ng

{8835 As uzed hersdn, the oo "engiveered antihody™ refies to an antthody inwhich the vartable

domtam in either the heavy and Bghe chatn o both & altered by ut Inest partiad replacenant of one

avmore {DRs From an antibody of doown speoifichy and,  necessry, by paotial Hamewink

region repdacenent and sequence changing. Although the O s can be daay

pocy

red from an antibody
of the same class or even subclass as the antibody from which the framework regions are denved,
it 18 envisaged that the CDRs will be derived from an antibody of different class and preferably
from an antibedy from a different species. An engineered antibody in which one or more "donor”
CDRs from 1 son-buhan antibody of known specificity is grafted into a human heavy or light

12 -
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chain framework region o relired to herein as & Thinnanized antibody ™ 1t may not be nscessary
o replace ¢l ofthe UDRe with the complote UURS Huom the Jonor vaviable region to tansfer the
antigen anding capavity of to vaniable domsiy o another. Ruther, it may otdy be necsasary to
ossary i wmabniatn the aotivity of the target binding site, Oiver

S ORQ, 5603 T8, S653 762, and 6 180370,

franater those rosuines thad ang neg

the explanations set Rrth i pg, UL 8
atowill be well within the conpetence of those skilfed tn the art, either by carrying out routitie
expetmentation o by il and erver tesBing to obtain a functional engineered or humanized

antibady,

HRATY As nsed heretn, the tenny Yireat™ or “reatment” refers o therapentic treatment, whotgii

the obiject i o clear or reduce the bactetial burden of an infectious agent in a subject that has
been clintcatly diagnosed with an infection, such as pneumonia, bacteremia, perifonitis, sepsis,

)

and/or an abscess. "Treatment” can also mean prolonging survival as compared to expected
survival if not receiving treattuent. Those in need of treatment mclude those already with the

mfection, condition, or disorder as well as those prone to bave the condition or disorder or those

42

in which the condition or disorder is to be prevented, e.g. i bum patiznts or immmunosappressed

satients susceptible to bacterial infection, e.g & geruginen fection
¥ P g4 g

<

{3 As used hevein, the “prevent” or “mitigate® refor to prophylactic oy proventative

mpasures, whoerent the obiset 8 16 pravent v slow down essen) as sndediead physiologiond

change, infection, or disorder. Beneficial or desired clinical results include, but are not limited to,
alleviation of sympioms, diminishment of extent of disease, stabilized (i.e., not worsening} state
of disease, clearance or reduction of an mfectious agent such as P geruginose in a subject, a
delay or dowing of disease progression, smelioration or palliation of the disease state, and
vesviasiony {sehather partial or total), whether detectable or undetectable.

16039} As used hereny the e “nosecomial disease™ and “nosocomial infection” refer to a
diseane ov infoction soonrring or originating in s hospital or other healtheave faeility, Nosocpmial
snfections ave wypdoally mifections that wre contracted o & hospital or sther healthoars faoility, and
can be caused by infectious agents, e.g., bactena that are resistant to antibiotics. In certam
aspects, a nosocomial infection 15 pot present or incubating prior {0 the subject being admitted to

the hospital or healthears facility, which is acquired or contracted after the subject’s admittance to

the hospital o healthoare facihve,



R Similarly, an “latrogenic dissase” or “latrogenic infec

oeours a8 a result of medical care.

Wi

{4 1 By “subject” or "odividead” or “awimal” or "patient” or “mamumal,” is meant any subject,

s desired, Mannualian

&

2.8, & nammatian subieol, for whom disgnoess, mopnosis, of therapy

chude humang, domestio antmale, Sy antmals, aad 200, sposts, or pet antmals such s

sah

dogs, cats, guinen pigs, rubbits, tavg, mice, horses, catile, cowy, benrs, and so on

j3043] As wsed hoveln, phrases soch as “a suhiect that wordd benefit from sdministation of an

Pl and PorV bispeific Bimbing modecnds” and “an animal i need

anti~-Fredononiis ¢

of treatment” ioclades subj_ects‘, such as wammalian subjects, that would benefit from

Ean

adiministration of an anlSsendomenas P8l oand Pay m«pemm {ﬁi‘;@(iing mq}i@m’i@,; such 8% a

s‘i:uu wiﬁz azz:ii«.f?&-‘e a’ SRR a‘?ﬁfﬁié&{fﬁ{&?ﬂ Psl and PorV bispeciﬁc binding molecules. As

<5

ssoribed W move detadl besein, the ant-Fradomongs aeruginose Psl and PerV bispecific

Winding molezudes can be used v wicenjugated fomy o can be conjupated, eg, to a drug,

provirg, o an Rotops.
{10431 As used hereln the woms “susceptible human subject” refer to w

stﬁb;w; Sg, @ human patte, whe w at risk, e, W vske moderate sk, ot tugh ek of
contracting a disease, e.g., a disease associated with P vergeinosg, bevauss of 'g}'sim‘ oF current
injury or disease, planned, current, or prior hcss@:is'a}:iz&tim}; S, I AN Infonsive care unit, asssted
breathing, e.g., via mechanical ventilation through intubation or a tracheostomy, andfor known
colonization with £ geryginosg, e in the respitatory teact, where the P egruginese can be, i
some instences, sotihiotio resistant: To cortain aspects & sebiest onlomized with P serngitesy can
be symptomm-es, of can exhibit muld, noderate, or severe disease ponpdoms, &g, ewnon

fen oan be, sig. @ bam

ihed sve hevein. A prior or curest inde

symploms as

tnfeg @ joint mifecnion, 1 wound meoney, 4 skin infection, an inws-abdommal infection,
bacteremia, peritonitis, sepsis, an abscess, a bone mfection, or a combination of two or more such
miections. In certain aspects the subject can have, or be at risk of contracting acute pneumonia,

burn injury, corneal infection, cystic fibrasis, or a combination thereof. In certain aspects, a

susceptible hpnen subiedt oan he trepied with a bispecific antibody as provided herein to prevent

¥



s, 08, nosocomind disense, latrogenie direase, ov u dissase caussd by 8 aeruginasa, from
occwring, of to mitigate, e.g., alleviate, reduce, -iﬁi:;&;:iz;ﬁs}a;, lgnsen, wosken, Hehiew, sttonme,
palliate, or relieve, disease or infection symptoms resulting from P gerngiiose infection, of to

trost an infection roseliing from £ gernghione, og, shmingting o lowerning the bectenis! burden

of & & ey o, By cortain aspeciy a sceptible urna subjeet s o sebject i need of

&.

frentment, vug, hased on visk fotors (as noted sbove) S contracting » disease trostable by the

X

misthods provided berein, ot bevause of exdsting symploms that require treatmest.

Bispecific Antibodies

fibodies o ﬁ?‘iiiﬂ”mi“i}?ii{}?ﬁs,

s
frf{

10844 The metiods provided by iy disclosate utilize bispeeific

fragroents theveof, which speaifivally bnd o Prowdomonsy serupivss Pl and Por¥. The

bispecific sottbodies or Bagments thereof as disclosed herein comprise polypeptides, e.g., amino
acid sequences sneoding, for example, Psbspecific and PerV-specific antigen binding regions
dertved from innnunogiobudin wolecules. A polypeptide or amino acid sequence "dentved from™ a
designated protein refers to the origin of the polypeptide. In certain cases, the polypeptide or
amino acid sequence that is dertved from a pm‘{icuiar starting polypeptide or amino acid sequence
identival 1o thar of the starting sequence, oy &

hay mnoaming aowd sequence that &

portinn thereof, whorsin the partion cousista of at leasy FR20 amive gads, at Teast 20-30 ansng

axds, at feast S i, v that s otherwise identifiable to one of ordinary skill in the art
as having #s origin by the stacting sequencs,
1345 Exemplary baspectlin s

in POT Pablication Noo WO 2 RS, PCT Publication No. WO ‘2914‘/0?45283 BCT

wihodies forwse in the methods provided herein are disclosed, e.g.,

Applieation No. BPOTU 5878, the
disclosuves of which are ncorporated by red
G461 Exemplary portions of  bispee cifty aatibedy for use fu the wethods provided hereln are

sresented i Table 20 The CDRa 0 ihe WH, VL, aod sePy sequences ave wderlined. The Hnker
R

sequences are double underlined.

i

Pk

L
3



Table 2: Sequences

SEQ 1D | Description Amino Acid Sequence

NG:

1 Anti-Porv VR EVOLLESGGE LVOPGGSLRL SCAASGFTES SYAMNWYROA PGKGLEWYS
AITMSGITAYY TDDVKGRET! SRDNSKNTLY LOMNSLRAED TAVYYCAKEE
FLPGTHYYYG MDVWGQGTTV TVSS

2 HCDR1-PorV SYAMN

3 HCDR2-Pery AITMSGITAYYTODVKG

4 HCDR3-PorV EEFLPGTHYYYGMDY

5 Anti-PorV VL AICGPMTQSPSS LRASVGRRVT ITCRASOGIR NDLGWYQQKP GKAPKLLIYS
ASTLOSGVPS RFSGSGRGTD FTLTISSLQP ERFATYYCLO DYNYPWTFGQ
GTKVEIK

f {CDRI-PorV RASQGIRNDLG

7 LCDRZ-PorV S5A5TLQS

8 LCOR3-Pory LODYNYPWT

2 Anti-Psl schv QVQ LOESGPGLVK PRETLSLTCT YSGGSISPYY WTWIRQPPGK CLELIGYIHS
SGYTDYNPSL KSRVTISGDT SKKQFSLKLS SVTAADTAVY YCARADWDRL
BALDIWGOGT MYTVSSGEGEEE SGEEESGHGEE SGGEHESDIGE TOSPSSLSAS
VGDRVTITCR ASQSIHSHLN WYQUORKPGKAP KLLIYGASNL QSGYPSRESG
SGSGTDFTLYT ISSLOPEDFA TYYCQOSTGA WNWFGCGTRY EIK

iG HCDR1-Psl PYYWT

it HCDRZ- Psi YIHSSGYTDYNPALKS

~ 16 -




SEQ D | Dascription Amino Acid Sequence

NG:

iz HCDR3- Psi ADWDRLRALD]

i3 LCDRT- Pl RASOSIRSHLN

i4 LCDR2- Psl GASNLGS

i5 LCDR3- Psl GOSTGAWNW

16 CH1 ASTHGP SVFPLAPSSK STSGGTAALG CLVKDYFPER VTVSWNSGAL
TSGVRTFPAY LOSSGLYSLS SWWTVPSSSL GTOTYICNVN HKPSNTKVDK RY

17 H1 EPKSC

18 H2 DKTHTCPRCP

18 CH2-CH3 APELLGGPSVFLFPPKPKDTLX DGRXGPEVIOVVVDVEHED
PEVEFNWYVDOVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWINGKEYKCKVENEALPAPIEKTISKAKGOPREPQVY
TLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGOPENN
YRTTPRSLOSDGSEFLYRELTVDESRWOOGNVESCEVMEE
ALHNHYTURSISIANGK,
e N R Mar Y S L and X BT org

20 CH2-CH3 APELLOG PRVFLPPPRP KDTLMIBRTP EVTOVWWVDVS

HEDPEVKENWYVDGVEVRENA KTKPREEQYN STYRVVSVLT VEHGDWLNGK
EYKCKVSNEA LPARIEKTIS KAKGOPREPQ VYTLPPSREE MTKNOVSLTC
LYRKGRYPSDE AVEWESNGQPENNYKTTPPY LDSDGSFELY SKLTVDRIORW
QOGNVFSCSY MHEALHNHYT QKSLSLSPGK

~ 317 -




Dasoription

Amino Acid Sequence

MEDIISE2 Heavy
Chain

| EVQULESGES LVRDGESLRL SCAASGFTES SYAMNWVRQA PGKGLEWVS

SITMSGHAYY TDOVKGRFT SRDNSKNTLY LOMNSLBAED TAVYYCAKEE
FEPGTHYYYG MIVWGOQGTTV TVSS ASTRKGP SVFPLAPSSK STSGGTAALG
CLVKDYFPER VIVEWNSGAL TSGVHTFPAV LQ5SGLYSLS SVVTVPSSSE
GTQTYICNVN HKPINTRKVIOK RVEPKSCGGG GSGGGHES QVQ LQESGRPGLVK
PSETLSETCT VEGGSISPYY WTWIRQPPGK CLELIGYIHS SGYTDYNESL
KSRVTISGDT SKKQFSLKLS SVTAADTAVY YCARADWODRL RALDIWGQGT
MY TVSEGGGE SGGGESGGGE SGGGGSHNQL TQSPESISAS VGRRVTIT(R
ASGSIRSHIN WYQOQKPGKAP KLUIYGASNL Q5GVPSRFSG SGSGTDFTLT
ISSEQPEDFA TYYCQQSTGA WNWFGCGTRY EIKGGGGSGE GGSDKTHTCP
PCPAPELLGG PSVFLFPPKE KDTIMISRTR EVTCVVVDVS
HEDPEVKFNWYVDGVEVHNA KTKPREEQYN STYRVVSVLT VIHQDWINGK
EYKCKVENKA EPAFIERTIS KAKGQFPREPQ VYTLPPSREE MITKNQVSLTC
LVKGFYPSDE AVEWESNGOPENNYKTTPPY LDSDGSFALY SKLTVDKSRW
QOQGNVFSCSY MHEALANHYT QKSLSLSPGK

22

MEDI3S02 Light
Chain

AIGMTOSPAS LSASVGRRVT ITCRASOGIR NDLGWYQGKP GKAPKLLIYS
ASTLOSGYPS RFSGSGRGTD FTLTISSLOP ERFATYYCLO DYNYPWTRGQ
GTKVEIK RTY AAPSVHIFPP SDEQLKSGTA SVVCLLNNFEY PREAKVOWKY
DNALOSGNSQ ESVTEQDSKD STYSLSSTLT LSKADYEKHK VYACEVTHOG
LSSPVTKSEN RGEC

LIS B

The Wwecific anitbody to be adminisiersd sopording to e methods heven ludes 2

binding domain which specifically bimds to P seongivore Pl vomprisiog g

complomentarity determining vegions (CDRs) HCDRI-P, HODRI-B, HODR3-Pgl, LODR -
Bol, LODRZFel, and 14
NGy 3, HODRZ-Pol hay the anune soid sequenge of SEQIDRG: 11, HODR AP has the s
acid
LODR2-P has the aming actd sequence of SEQ 1D KO 4, and LODR3-Pel has the aoine getd
sequence of SEQ 1D NGy 15, and a bioding domain which specifically binds to 2 semnginoss
BerV conywismg g set of CORe HODRBPer¥, HODRI-Por¥,
LODIR2-PerV, gl LODRI-PorV, whorein HODRI-PorV has the sntine acid sequetes ¢
NO: 2,
amino aoid soquence of SEO I MO 4, LODRI-PorV hiss the gming soid sequence of
NEE & LODRRE

R

CDRIPa whersln HODRL-Pal has the anvine acid se squence of SEQ 1D

sequence of SEQ ID NO: 12, LCDR1-Pst has the anmino acid sequence of SEQ 1D

amine soid seguence

In cwbodimens, the bispeat!

wid

HODRA-Fay, LOCDRL-Pary,
af REQ ID
HUDRZPorV bhay the amins acid seoguencs of SEG 1D M 3, HUDRREY has the
fREQ D
ey hax the aﬁ';,_imis achd -segzmi\see of SEQUID KOCT, and LUDR3-PorV hes the

srtibody has a heavy



chain and a light chain. The bheavy chain includes the foomela VHA-OCHEBEHBLBSL2HICHEL

¢ the awinn

CHI, where VH s an ol P gernsednose PerV heavy chain variable domadn i

o

aod sequencs of

1D NG 1, CHT G5 w heavy chain covstant region domaine1, M1 18 a fast
Q

miolecule inchiding the e acld sequence of REQ 1D NGE 9 L2 &5 w seeond Nnkey,

E}ﬁfﬁ‘é}-‘ clain inge rogion fragment, L1 18 & gt binker, B 33 a0 e 8 gerngd

o

3 de ow
H e

3

secend heevy chain hinge region Bremen, THZ §s ¢ heavy chain oonstant region domained, angd
CHY i a heavy chain constant vegion dotain-3. The Heht chain cludes the femude VE-CL,
where VI i3 an antl- & gerngivose PorV light chem variable domuiny iclnding the amino and

3 ID N S and CLotnclades an antibody light chain kappa constant region or an

sequene of)

antibody ight chain lambda region

o

y»

in cevtin aspects, CH1 can include the amino acid sequence
of SEG D NO: 16 In cevtain gspects LY and L2 can be the same or different, and can

T, wheve now @ 1, ::-'i; 3,04, or 3 {SEQ I Ny 23y,

,,"y

mdependently nelade () [OGOGS
FGOGGH, whare wis §, 1L, 2, 34, or 3 (SEQ 1D NO: 34%, or 2 combingtion of {8} and (&) In
certain aepeots, HI can inclnde the anune sord sequence BRRSE (SEG 1HMNO §"’} I certain

SO {SEQ I KO: 181 In certaln

aspeets, HZ can tovhude dhe amine sotd sequesee DR

aspeots, CHZ-OHD tan wedude the anino said seguenee of SEQ 1D NQp 18, In certain aspecis
CHECHE con tnchuds the amine acid sequence of SEQ 1D KO: 20, In certain aspeots, the heavy
chatn of the hispecitic sntibody can Include the awino sold sequence of 8B 1D NO» 21, and the

lipht chain includes the amino acid sequence of SEQ D Ny 22,

Pharmaceutical Compositions Comprisimg Antb-Syendosanay gerspipose Pl oand PaV

Bixpectiie Binghing Molesules

JoU48] Pharmmosutical  compositions wsed o thiy  diclossre comyuise  pharmsccutivslly
accepiable carrfers well knowa to those of ordinary skall b the art Preparstions for ;;}rasfamtﬁmi

vensions, and sondsions,

k\

adusnisiration nohude sierile AQUEOUS OF ROIFIGUEORS SolnHGNS, sus
10045 The amount of an anti-Prendononas aeruginose Bab and Por¥ bispeciie :mtibmi}? ot
fragment, variant or detivative thersod that van be condnned with the camier materialy o produce
& stnple dossge form will vary dependitig npon the subject trested and the pactioular wode of
adosinisiention. Exemplary dosage regivens include a single intravenous infusion of an anii-
Fseuddomanas qerppivies sl and PV bispecific antibody of about 500 to about 3000 mg, e.g.,

~ 38



about 500 mg, 600, 700, 750, 1000, 1500 o abost HHE sy Diosage regimens alse can be
aditsied o provide the optimum destred regpounse (e.g., a prophylactic response or a therapentic

frsatment rospoase

FRSH The route of adndustration of an swb-Esendomangy asngdosg Bl angd BarV bispecifie
antibady or Sugroest, varlant o derbvative thereoll can be, for sxaenple, paventeral, The temm

parenteral as used herem iicludes, eg., intravenous, intraarterial, imr‘aperimnea’i, miramuscalar,
or subcutaneous administration. A sustable form for administration would be a solution for
injection, in particular for intravenous or intraarterial injection or drip.

{0as1]

sedtmmonay aengiiery Bl and PorV bispecific antibodies or fragments, variants
or derivatives thereof can be administered s pharmacentically affective ampunt for the i v
treatment of or prevention of Fradlemongs serpginess infection, In this regard, o will be
appreciated that the disclosed binding molsceley dan be foulined 3o e o hwiliwe
administration and promote stability of the active sge.

{00521 In bseping with the scope of the disclosure, anti-Psadomonay aeruginosa Psl and PoV
tspecific antibodize or agmenty, vatianty or derivatives thereof, can be administered to a human
o other guimeal i gecondanee with the gforementioned methods of treatment 1 an amount
sufficien o produve 8 therapentic sffect. The anti-Preudomonas geruginsa
gpecilic saitbodics o Rapmons, vananis o dervatives theveof disclosed borein oan e
administered to such human or other anmimal in a conventional dosage form prepared by
combining the antibody of the disclosure with a conventional pharmaceutically acceptable carrier
or diluent according to known techniques.

{00353} Effective desss of the compositions of the presemt disclosure for treatment of
Prapfonmmusy geriginose infootion vavy depending spon many different factors, including means
of admintstration, target site, phvsinlogical state of the patient, whether the patient is human or an

aimal, other medicatinns admindstered, and whether troatment v prophviaciic or therapeutic,

Usnally, the pattent s & human bat non-hutan mammaly iocliling ransgenio mammaly can alse
bo treated. Treatment dossges cary be titeated using routine methods known to those of skill in the

art to opbinnre saletyand offic

~ 20 -



10684} Anti-Fromdomsss gonsgirosy B3l and Per blapecific antthodise or Dagments, variants

or dertvatives thereof can be adroinistered mudiiple ocensions of vartows foguoncies, g, @8 8

o

single dose, depending on various factors knows to those of skill dn the ant.

Methody for Preventing or Treating Nosoconnal Tinfeetions

JOUSE] Thiz disclosure provides a method of preventing nosocomial infection m g susceptible
homan subject, where the method includes administering to the subject a dose of about S00 mg to
about 3000 mg, e.g., 500 mg, 600 mg, 700mg, 750 mg, 1000 mg, 1500 mg or 3000 mg, of a

bispecific antibody that specifically binds Fsewdomor e Pl gnd PorV. The bispecifie

antiboady can be administered, g, 88 8 single dose of pboot 380 mg o whout 3 mig, o, 308
g, SO0 mig, 700 myp T30 my, 1000 myp, 1500 mp o 3000w In certasn aspeots the bispenific
antibody can be administered as an IV nfusion. A susceptible human subject, as described
more detail elsewhere herein, 15 2 person who 1s at risk of contracting a nosocomial infection but
at the time of administration does not have an infection or shows no syraptoms of an mfection; or
a person who has contracted a nosocomial infection that requires intervention or mitigation. The
method further includes monttoring the subject for symptoms following adnunistration of the

rpecifie antthody for, e.g, thongh §day, 3 days, § davs, 7 28

i &i}» 15 daye, 21 days

diyy, of 30 dave. Ie o sleddiment, the swthod inclades monitoring the subjstt for svmptoms
through at least about 21 days or more from the day of administration. “Nosocomial miections”
are defined elsewhere herein and include, eg., pneumonia, bacteremia, bone infection, joint
miection, skin mfection, bum nfection, wound infection, peritonitis, sepsis, and/or an abscess.
Symptoms associated with nosocomial infections, e.g.. pneumonia, are known o the art, and
exemplary syraptoms are described in the Exmnples belew, In congin aspects the noseeornial
infection is caused by, or is exacerbated by P werneivoss. Avcording 1o thiy method, the buman

subipet i sucosssiully tested s, ot 1wy 3 nia“«a“i dday

g

& days, 10 days, 18 days, 21 days,

I8 dave, or 3 days postachuinistration, the subjeot somaing svmpiomefres GF the sobject way

symmstowm fpe &t the tow of administration) or s:ii;\'f;}ﬁ:,i s lesy severe symptoms then wondd be

expected 1 oot tronded with MEDIS0L. To an cobodiment, the humen suljec

treated i a 31 daye post-admimistation, the sultect remuive sympioa-fres (8 the subject was

symptom free at the time of administration) or displays less severe symptoms than would be

=21 -



3.

axpectad 1F not treated with MEDIZSOR. o suether embodinent, the human subjset 8
saepessiully dreated 1 at 28 or 30 dayy postadministration, the subject remains symptom-free (if
the subect wae symptom free st the time of sdmintstration) or displays less severe symptoms than
wenld be expected i not teomted with MEDIASQ2,

iR B another aspect diis disclosore provides womethod of proventing or treating puawnona,
¢.g., hospital acquired or not hospital acquired promnonia 1 2 surcepible homan subipel, where
the method includes administering to the subject & dose of abowt 300 myg toabost 3000 my, s,
500 mg, 600 mg, 700mg, 750 mg, 1000 mg, 1800 mg or 3000 myg, of a bizperific antibody that

o

Heally bindy Peeudonionss congluna Pst and PorV. The bispecific antibody can be

pea

administered e.g., as a single dose of about 500 mg to about 3000 mg, e.g., 500 mg, 600 mg,
700mg, 750 mg, 1000 mg, 1500 mg or 3000 myg. In certain aspects the bispecific antibody can be
adoymnistered as an IV infusion. In certain aspects the pneumonia 15 nosocomial or iatrogenic. A
suscepiible human subject, as described i more detail elsewhere herein, 18 a person who 1s at risk
of contracting poeumonia but at the time of admunistration does not have pneumonia sympioms;
or a person who has contracted pneumonia that requires infervention or mitigation. The method
further wclodes momtoring the sobject for pueumoma symptoms following administration of the
bispecific antibody for, e.g., through 1 day, 3 days, 3 days, 7 days, 10 days, 15 days, 21 days,

divs, or 30 devs, bnan sobodinay, the muthad includes monitoring the subject By symptoms

least about 21 days fom the day of administration. Syaptonms assoclsted with poewmonia are
koown i the st and exemplary syimptois sre deseribed in the Bxamples below. In certain

aspects the poeumonia B cased by, or is exacerhated {"}}@:? B gerugdmnse. Avcording to this

o

methed, the human subject s successfully treated i e

daye, 15 davs, 21 daws, 2R aiay& or 30 days postead ‘i§.§'§§iS;ti‘t&‘s?éif}s'}:, the sehiect ramal

free (F the subjent was symptom fee at the time of administation) or displays less severs

.S.};m:;ptmt;s than would be expected i not reated wig 2. In an embodiment, the woan

sudge cosssfudly traated W at ¥ day

f.(}
ff/

post-achninstrtion; the subiset renmms sympton-fres

{(if the sabject was symptom-free at the time of admmistration) or displays less severe symptoms
than would be expected if not freated with MEDI3902. In an embodiment, the human subject is

successfully treated if at 21 davs. post-admunistration, the subject remains symptom-free (if the

subject was sytaptoni-See at the tme of sdministration) or displays less severe symptoms than
wi e -



woutld be exproted i not trosted with MEDIISNZ. In snvther embodiment, the human sulyect s
saepessiully dreated 1 at 28 or 30 dayy postadministration, the subject remains symptom-free (if
the subect wae symptom free st the time of sdmintstration) or displays less severe symptoms than

wenld be expected i not teomted with MEDI3902.

{0887} Trs goather aspeot thig disclone provides a method of preventing or treating a disease

cavsed by Prendomaenos eerng g.g., pneumonia, trachecbronchitis, bacterenua,

sadocarditiy, meningits, olitls twedia, ‘bacterial  keratitis, endophthalmitis, osteomyelitis,
gastromtestinal disease, skin infection, septicenua, or any combination thereof, in a susceptible
human subject, where the method includes administering to the subject a dose of about 500 mg t©
about 3000 mg, e.g., 500 mg, 600 mg, 700mg, 750 mg, 1000 myg, 1500 mg, or 3000 mg, of a

bispecific antibody that specifically binds Psendomanad siruginesy Pal and Par¥. The hispecific

antibody can be administered, e.g., as a single dose of ahout 500 my 1o about 3000 mg, e 300

mg, 600 mg, 700mg, 750 mg, 1000 mg, 1508 myg or 3000w 1o oot sepeuts thie by §3t3i,l§ e
antbody vany b admindetrad 38 an 1V inflwions I cortatn aspeoty the dacsse cansed by
rendomonss aerngioss s nosotental ar fatrogenic, A suscoptible human adijodt, as deseribed
in move detadl elsewhere horain, 15 & person who Is at sk of contracting a disease teatable or
proventsble by the mothods provided herain but @ the time of sdntinistration does not have
disease symptoms; or a person who has contracted disease caused by Peoudomanas gongdinng
that requires treatment, intervention or mitigation. The method further ncludes monitoring the
subject for disease symptoms following admimstration of the bispecifiv aniibody through, g, 1
day, 3 days, 5 days, 8 days, 10 days, 15 days, 21 days, 28 days, or 30 days. In an embodument, the
method incluades monitoring the sabject for symptoms through ot lesat about 21 dawy from the day

of administration. Symptoms associated with prsumonia are kaowen in the art, and axempm\e

thod, the e

symptoms are desoribed fn the Exanples below. According 1o this met

treated 3, e a1 day, 3 days, S days, Cdays, Hrdays,

R 3 o

3 days post-admibistration, the ¢ sabiect remaing syrnpt0n1~ﬁee (if the subiect was symptom fiee

at the thne of adonsiafration) o displays less severe symptoms than would be expected if not

treated with MEDRISGL. In gn sanbodiment, the human subject is successfully treated if at 7 days

post-acdmimiairation, the subjest remamy symptom-free (if the subject was symptom-free at the

ey
.



time of administration) or displays lese severs symptoms than would be expected if aot traated

cafnlly trogted i 8t 21 days post

with MEDIIGO2. Ty an ombodisment, the human sobiect 8 suce

g

achmiistration, the xaldect repoaing symptom-free F the suldect wan gymypstoan fhee ot the g of

3

adudnistrationy or displavs bess sovere svnyvems thae would be expected  not weated with

BEDISN2. I another snbodinent, the human subject iy succesefolly seated fat 28 o 30 i\i&iyg

postadministration, the subject romains svoptonefree (G0 the sobisct was symptom free at the
time of adminisiration) or displays less severs yymptoms than would be expecied i not treated

with SiEDBsas.

{8038} In cortain aspects the bispe antibedy 1o be adn ored avconding to the methods
heren inchulds o ldnding tomely which specifically binds to Psl comprising a set of
Conplementarity-Deosermining Reglons  (CDRs): HCDRI1-Psl, HCDR2-Psl, HCDR3-Psl,
LODRI-Pel, LODRZ-PSL and LODRS-Pal, whevet HODRI-Pal hay the amino aoid seguenge of
SEG D RO 10, BOCDR2-Ps! has the awmine acid sequenee of SEQ ID NG 1L, HODR3
the anne avid sequence of SEQ Y NG 12, LOTHULPal has the srning aeld seqpence of XEQ

KO 13, LODR2-PY bas the wnine sold sequance of SEG 1D NG 14, wd LCDR3-Bsl has the

aining goid sequence of SEO D MO 15 and a binding domain which speciiioally bnds wBarV
comprising HODRI-ForV, HUDRZ-PorV, HODRAPoV, LODRLPorY, LUDRZSoV, and
LOUDR3-PerY, wherein HUDRI-ParY has the aoung soid segoence of SEQ 1D KRG 2, HODRY
PerV has the aming acid sequence of SEQ I N 3, HODR3-PorV has the amine soid seguence
of SECG ID NG 4, LODRI-PorV has the amino acld sequence of SEQ I NG &, LODR2-Pary
fra the ansino soid sequenve of SEQ 1D KRG 7, and LUDR3-PerV has the aming acid seguence of
SEQ I NG S, In embodiments, the bispecilic antibody has & heavy chain and a light chan. The
hesvy chaln moludes the Rwands VERCH LML LR 2 HECHECHS, whare VH 8 an anti
Por¥ heavy chain vanable domain inclading the antine goid seqpenee of SEQID RO L CH g
heavy chain constant region dowaained, HI s o Srst heavy chein hinge region fragmes, B s

S0 NG 8

s

first Huber, $ 5 an anti-Pal SoPv miolecule including the aming acid sequance of !

1.2 i » second Haker, H2 is a second heavy chain hinge region fragment, CH2 is a heavy chain

constant wegion donsain-2, dnd CHI & & beavy chain constant region domain-3. The light chain

¥
Loowhers Vo ds an anti-PorV light chain vanable domain including the

aovene acld segquence of SEID Ky ¥ and CL inclades an antibody light chain kappa constant

?-}
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region o s antibody Hght chain fanobda reglon. In certaiy ssperts, CHIT can include the aming
acid soquetee of REQ I NG 16 In cortatn gapects L and B2 can be the sene or difforen, and
FIDNGE 23

GOGGI, wharenis 4, 12, 304, or 3 (880 1D RO 345, or a combinstion of {8 and (B In

cars dndependently molude (a3 [GGOGGS I, whevenin €1, 2.3

{:&Ei&iz aspeets, HE can fnclude the amine ackd sequence BPRSE (880 10 MO 1) In curtain
aspects, HZ oo include the sminoe sold sequence DRTHTORPCR (SEQ 1D KO 18] In cortamn

aspects, CHI-UHD van inclade the amino acsd sequence of SEQ ID KO 19 In cortain aspets

CH2Z-CUHY can nclude the wmmo acid sequenee of SEQ D KO 20 o certain aspeots, the heavy

£ 1D NO A, and the

chain of the bispecific antibody can include the awping soid e SULTIE ¢ 3
tzht chatn includes the avune aoid sequence o SEQ 1D Moy 22,
§{5§£§§§;¥§ The bspecific antibodyfor nse i the methods provided herely can be adusinistered, e,
as a single dose of about 500 mg to about 300¢ mg, v g, 560 g S mg, T00mg T80y, 1060
myg, 1500 mg, or 3000 mg.
{8068 In some smbodiments, the senum target level of the bispecific antibody or antigen-binding

fragments therent s in the wage of about 1 pg/mL to about 10 ug/mL, about 2 ug/mL to about

Suiml, shoot ¥ pyfmb o sbout § yedwl, sbout 4 pg/ml to about 7 ug/ml., about 5 pg/mi to

»

&

about & pgiml, about 5 pgdml o about 7 padml, § pefnl o sbout & ppinl, 3 pe/ml w abow
& pymb, ovabout 8 pe'ml o oabout 10 pyiod o other embogdiments, the serwn target fovel of
the bispecific antibody or antigen-binding fragments thereof is in the range of about 1 gg/ml to
about 6 pg/mb, about 1 pg/mb to about S ug/ml, about I pg/ml to about 4 ug/ml, about |
ug/ml. to about 3 pg/ml., or about 1 pg/mb {0 about 2 pg/ml. In one embodiment, the serum
target lovel of the bispenific antibedy or antigen-binding fragments thereef 15 at least L7 pglmle
Iy snother embodinent, the serum target Ievel of the bispecific sntibody or antizen-binding

Cof abont 17 wpdmb is expeoted

r‘rfr&
/’
ooy
.
s

fragments therent Iy at least 53 pfnil. A sovum target |

preversd o teat infectinns cawsed by R0-80%6 of £ oongmose sirains, A sonwn terget kevel of

ahont .3 peiel s expected o prevent ov teeat mibchions caused by the foughest & werupivoss

stradns (e, those shrains thet sre lighly vivalent aod resistan o antibiotios, such g ARUMIR

’J'i'

and ARCISOLY
RS B certain ssposts: the bispecific antibody for use in the methods provided hevein can be

sdvmstered as an IV mfusion.

3
1
53]

]



10663} The methods provided horsm are suitalde for use with susceptible huan subjets a8
described elsewhere herein. Examples include subjects who are about to be hospitalized, are
currently hospitalized, were recently hospitalized, are about to be, currently, or recently on a
machaes! vontilae, o avondanation theteel, Hogpiglization, in some instanoes, can be in g
infensdve vare st GOU. Mechanical ventlation, I reguired, can be tvough huubation, eg,
through an endotracheal or nasotracheal tube, o theough & rucheostomy. Pationts whe @e about
to be, are currently, or were recently on mechanical ventilation cay have a botghtened visk of
contracting a respiratory infection, e.g., pneumog, ¢ g, Feasdomones gerngiows poswnoma. In
those sitnations where mechanical ventilation is indicated, adrmnistration of a bispecitfic antibody
as provided by the disclused methods caw reduce the risk of contracting pneumonia, for example,
swhile corrently ont mechanical ventilation, sfier mechanical ventilation is no longer required, or a
convbsimation theseot

LR I covtaby aspects the suliject s eolonized with Frepdvonongs oersginose in the respiratery
fract, eu, the lower 1‘-&5&_§}i_i'zﬁi}i‘y tract, ot the thue of whainisteation of the %\; specitie antibody. In
certain aspeuts the subjects respiratory traot 1o onlomized with . gerxgiosg one, twp, three; o
fonr days priey to adnumstiation of he Digpecific antibody, Colonization can be measured, .
by detsction of & geruginosg o o tachea! ssplate within € hours, 12 bours, 24 hours, 48 hours,
T2 howrs, or 96 howrs prior iy sdnindsteation of the bispecific antthody, In cortain gapests afthe
methods provided hereln, the sublect e not received antibiotics considered active against the
£ qerapinasa stramy with which the subjset s colonized prior to administration of the bispectfic
autibody. o certain aspects, the subjeet’s respiratory tract can be additionally colonized by
Maphvlecocous curews b the time of admunistration of the bispeeitic antibody,

{8064} I certpin aspects the sebject doex wot have posenosia sympioms 8t the time of

adininistration of the bixpecific auttbody. Sviuptons can be msusured according 1 the (lindeal
Pulmanary Infection \x{}?i’{ ﬁﬁ{}, A lack of sympionss can heindorred oug, 10t 24 howes prioe
fo the admmintration of the bispeetfic aotthady the sulyect har w CPIN of lesa than &

HLESS The methads provided hersin tnelude monitoring a subject for disease sympioms, e.g.,
prcmnons symptoms, followny admimistration of the bispecific antibody. In certain aspects, the

subjoet can by moniored fur _§$§3€{§§3‘m§3§§1 hy chest x-ray, observation of respiratory signs or

symptoims of poswnomy, morebiolegie costirmation of preamonta, or any combination thereof.
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A subject can be determingd 0 have pucumomn, ¥, when 8 new o worsening mfilrate
& K E o

consistent with poeumonia 1s observed on a ghest &-any, when the subject displays at Ieast two

minor or at least one major respiratory sign or synydoms of prewmonma, when a specimen

obtained from the subjent is postitve for & oesugione by culture, or any combination theropt. I

cortain aspets the spechen is a rospitatory seerstion of the suliject. A respivatory secretion can
be obtined Hom oxpeoiorsied sputisn, by endotracheal aspiration, by bronchoscopy with
broschoatveolar lavage, by ose of a protected-specimen brush sampling in an intubated subject, or

any combination thersot

[0066] Minot respiratory signs or symptoms of pretgno 3o without Hmitation, ¢ body
temperative of greater than about AV VT, a core bady temperaturs of less than abowt 35 °C, a
white blood cell count of preater than about 19006 cells per cuble millimester {mam’), & white
blood cell count of less than about 4,500 cells per mm’®, a band neutrophil count of greater than
about 15%, production of new purulent endotracheal secretions or sputum, new auscultatory
findings, dullness to porcussion, a new guset of cough, dyspnea, tachypnea, hypoxemia, or any
combination thersed. Major respiratory slpns or symptoms of pneumonia can include, without

fnitation, ad soute change made w e ventilatory sopport system to enhance oxygenation

pumprising & PallFi0r mtio loss than abowt 290 mam Ho maintained for st least four hours, s
decremne in the PalndFi ratio of greater thay ghont S0 ran Hy msiaipied By o loat B
hours, the necessity to initiate or reimitiate mechanical ventilation in a non-mechanically
ventilated subject, or any combination thereof. Microbiologic confirmation of pueumonia can
include, withont himitation, a respiratory specimen positive for . aeruginosa by culture, a blood

culture posttive for £ eorvginese, & plevral thud aspirate or lung tssue culture positive for

Fwerpginoss, or any combanation theveet
FeT) I cecain aspecty, the methods provided by s discloswrs can fether melude

administering an antibiotic to the subjest poipr to, congurently with, andéor following

achimstration of the epeafio antbody. Sultable antibiotiey can invlude, withowt Tonitation,
aminoglycosides, ticarcillin, vreidopenicilling, ciprofloxacin, cefepime, gentamicin, amikacin,
tobramycin, ceftazidime, aztreonam, cefofaxime, or any combination thereof Switable dosages
and length of reatment can be readily determined by a healthcare provider. In certain aspects, the

£oseragivose stoatn with which the salyect s colonized is sensitive to the antibiotic chosen for



administration. Io other aspeoly, bowever, the & vesupiveny straln with which the subject &

colonized 13 resistant or partially resistant to one or more of the gvailsble anubictics chosen &

administration. In preclinical studies, for example, MEDIISNZ bas shown  syoergistic

srhancement of autibintie therapy sgainsl £ gerrieose proumonis with distinet sntibiotis

classes against both antibioto-sensitive and antbiode-resistant P assgiung,

3

{668 Iy certatn aspects, the methods provided by s disclosure can Ruther nclude

o

3

alvinistering an autibistaming W the solject prioy o, concwrsstly

with, andior following
sdnumisiation of the epeaific anhibody. Sutiable antihistammes can include, withowt lunitation,
diphenhydramine, clemastine, dexchlorphenramine, azelastine, cetirizine, desloratadine,
fexofenadine, levocetirizine, loratadine, olopatading, of any combingtion thersad Suitable
dosages and length of treatment can be readily deternuned by & healthears provider,

18069} In certain aspects, the methods provided by this disclosure include monitoring a subject
for serurn pharmacokinetics of the bispecific antibody, tracheal secretion pharmacokinetics of the
bispecific antibody, or 2 combination thereofl A subiect can mainiam, .8, 8 senum level of the
Bispeeific autibody of at loast abowt 1 pedml, &t deast sbows 2 ppdmb, ot least about 3 pgdel, at
foast aboor 4 pefmb, o loagt sbhowt § pafml, o at least about 53 gl or tove theoughoday 7,
day 14, day 21, day 28, day 30, day 35, day 42, or day 49 following adwministration of the
hispesific *mts‘m dy. For exgple, @ subject can mabiian o ot Reved of the bispeodit antibody
of at least about 1.7 pg/mb, or at least about 5.3 ug/mlL, or more through day 7, day 14, day 21,
day 28, day 30, day 35, day 42, or day 49 following adminstration of the bispecific antibody.
Based on observed increased clearance i ICYU patients for monoclonal antibodies directed at

bagterial pathogens (e, MEDRMER3) pharmacakinetics were modelled for ICU patients with

MRS

s

mechanion] ventilation following a single dose of MEDIZSO2. A single dese of 13080 my

MEDIS2 & predicted o maintam sorpin exposure ab showt gy o

3008 g M

b for 221 dave iy 28

sabiects. & w‘w&: dosen

s predicied to maintain serum oxposare st rbowt

L7 udeal. for 220 daye m >00% sebyects. Based on ‘§3:§3‘ﬁ§‘i wavakivetivs v §xez§£f§:h§e- voluntesra {8,

seithowet inereased clessance He that observed in ICU {53, & single dose of 300 myg, 1500 oy

o 300G me B e*;mazo{ﬁ 0 IMBNIAIN sorn exposure ot about 1 pgfml for 231 davs iy 8%
subigots, e oxaaple 1 W o subjects, sach s sbowt 3.3 geimib for 221

davy i 0% aubjeely {,}i"‘-»ﬁzfsmsagiﬁki sefan 3&\@3 aof the bispeciie antbody will vy throughout

IR



the monitoning penod, and can reach 3 maximal concsntrativn of the bispecifie antibedy; o0 Cae,
of about 100 gl abont 280 ppdml., shoat 300 ug/mi, about 400 pg/mL, about 500 pg/mlL, or

more than about 600 pdml, depending oo the dose of bispecific antibody administered. In

cortain aspeots, the avea under the concenfration-dine curve foe He e to fudan by (AL Gy ean

be measpred. For wowemple, the AUL.  can be, pp., sbowt 2000 pedaviml. 1o sbow
6000 pe-day/mL, e.g., abowt 4000 pgrday/mb. Ry a 15300 mg dose of the bispecifie antibody. In
certain aspects, serumn terminal halt-life can be wieaswred In confsin aupocts the volume of
distribution at steady state (Vdss} can be mwaswred. The subject can be wmounitored for
pharmacokinetic parameters through day 7 day Mo day 24, day 28, dav 30, day 35, day 42, day

48 or longer following adminizieation of the bispeoific antibady. To certaln aspecty the sabiect

car be momtoved through day 21 b certmin aspects the yuldect can bemonitured through day 48,

0078 The following o

3 exnbodiments st morely roprosentain 'fﬁ_ﬁ;ss:; speetfic strastural,

functional, and procedural detadls disclosed in the followiug examples ave not 1o be interprated 58

hmiting, 3
Examples
Example 1: Chnical Tral Phase 1 Study
{071 A& Phase 1, Ot tow in boman, rasdoodsad, donble-blind, placshocontralied, dose-

esoalation stady soan conducted that evaluated the ssfery and solerability of o single asconding TV

3 PR, snd ADA data were

dose of MEDIZS in healthy sl adjects. Adverse svent {AE

collectedd throngh the st sody visit (80 davs postdose!Day 813 in the 43 subjects who moeived

METHIROZ ot doses of 280 mg {y = 31, T30 g (o= 18, 1500 mg o= 13, or 3BImg (n = 8)

&

and 19 subjects who reostved placebier AL of the AEgs in both the MEDIDSGZ and placebo groups

were otther Gande 1 ot Gande 2 i \»«\»«m& The moest Geguontly reported Als wire Gaade 1 o

NP S s s )

¢

Lirale 2 infusicarrelated reactions

i the total MEDMINOT growy none in
the placeho g
MEDIB0L growy 2714 s';:‘.bjs'srcs; 14 »,%§ iy the

{AEREKY mcluded the oventz of

"-&.3‘3:*‘&} iy the foted

s of special interest

5. 7%1 i the towd



MEDIISZ wronp; none in the placeder group), which were mitigated by treatwment with

dipherhvdromine and by slowing the nfusion e, Most events of inhaion-related resction
resolved smither duning o tmmediately alter the tofesion or by the next day Two subjsos {4

subeot i the 730 mg MEDIS02 _i_};% group and 1 subjent tn the 3000 g dese gm:;z:;;s} did sy

complete dosing due 1o nfusivnrehied reactions. No serious adve

repanted.

10731 PR and imenonogenicity of MEDNIN0Z were studied iy headthy adult vohoneers i the

-~

Flase 1 study, Bload saioples were collected pradose and ot vanious Hime pouss up to & days

postdase far guantitating N

MEDBSGZ. Following IV inheson, MEDIZSO2 exhibited linear P healthy adult subject

TI902 concentrations in serum and for detecting ADA againa’i

Sernm paak conceatrabons wirg observed immedistely postindision, and declined g b
sxponential manner over tone. MEDIZBOR concentrations in the 250 mg dose cohort were

measurable up to 42 days postdose while other highmd@se cohorts had megsurable serum

X

£ 75
b

concentration throoph 68 days postdose. & single dose of

above the target level of 33 ggiml for 28 davs for most »xmm in this cobost, z««iﬁzﬁ}ﬁ?;{sz
gxposurs W serum ncrsssed in an appreximately doseproportional manner from 258 mg to
PR g, and g stighily Tess tha dose propostional manner fom 1500 mg 1o 3000 wig Uee

inereased from 100 pgdnl. ot 250 mg 10 468 pefml at 1300 mg and 1o 838 pmd. ot 3000 mg.

The aros umler the conveniration-titpe cirve from U zore o indindty (AL nomased doses

ey

proportionally fron 694 predaviel ot 230 mg to 4346 pr-dayiml 8t 1300 rog. AUC, @ 3000 mg

was 630 grdwyiml. Rernm tormdngd helb iR woy estimated to be T8 days. Valume of

distribution ot sisady stete (Wi} wae 34409 L, indicstiog Hmited distribution into the
exteavasoudar space, OF the A2 cabjeots, Tsaubioct dv Cohony 4 (3000 mgd tested ADA pasitive
postdose ow Bay 81 The serum concentration of MEDIIR ju this subject rapidly decroased 45

dayy postdese and dropped o & level below the Jewer Hade of quantification (LLOQY 80 daws

postdose, sugeesting an popact of ADA on MEDDRSGE PR

10073} MEDIHOT was found 1o be geverally safe in the initial Phase 1 study.




Example 2: Clinicat Trial Fhase 2b Study

{074 Bt the Phase 2, mandowmdzed, double-bling, placebo-controlled, single-dose, dose-ranging,
proototconcept, approxinwisly 429 subjects will be corolled and dossd 8t approximately
120 sites primarily in Farope. Subjocts will be randomdy assigned i g DR watie 10 reoive ¢

stple TV dose of 1500 my o 3000 myp MEDIISO2, o

e

cho, Dosing scheme can alsn be

chianged o 2 11 randomibaation betwaeen single TV dose gt 1500 mg {or 3000 o}
ar placebo. Randomization will be strati@ed by peopraphic reglon and by whether wubjects
revetved sntt-d perpsinase antiblotiy frostment {duration of 2 72 hoursbwithin the 86 hours pwior

o randonitanion. Subjects will be followed teough Day S0.(49 days post investigational praduct

administration) (FHG 1

TS I evder to be envolled, subjects sre roquared o be I8 yeurs of age or older, w the

&)

ndeonive e Unit, cutrently intubated dod mechanically ventlated, and expoctad o retnun

e

tnpubated and mechasteally ventilated for at losst theee davs a8 the thwe of study ooty Subjent
must sl be colonbeed waith 2 aeresivesn 1 the owey respivatony tract, as Jdemonstiated by

Taving o tacheal sonple positive fow JL oernginose within 36 hours prior to randomisation, but

are purrently fee of B oersginoseelated disesse ¢ with evidence of resolved pretanonia
cas be smgiled
1076} Sulsiorts ave not shipble © pasticipate @ they have soute confimed or suspecied

Frepfonsonics disease at envollment oy before receiving MEDIZNNY. Subleots are alse not shigble

to participare i they have previously receivied a menocionsd sntibody, i they have & clincal

pulmonary infection scors (UPIST of six or greater within tie past 24 hours privr fo MEDN3RG2
ﬁmfi‘@: or if they have an Acute Physiclogy and Chromie Health Evalustion-ll (APATHEAND

seove of proster than or egual fo 28 or a SOFA score of greater then or egual o 12 a0 thne of

z‘a;ﬁéi{m}.imtim}; Nubjects with active pulmonary disease that would tmpair the ability to diagnose

puenmonia {o.g. sctbe nuberoulonis or fungal disease, obstructing hang cancer, large pleural

etfusion or smpvema, cvstic Bhrosis, v secute respiratory distress syndrome with hing “white
out™ are not eligible. Subjects who are tracheostomy-dependent prior to hospital admission and

sutbriets with bumy on move thag 40% of body sarface are not eligible. In addition, subjects are

wived wn antt& o

not eliptble  they ey rugiiosy sutibiofie for more than 72 howrs within 96

L
X Pt



heawrs prioy to randomization, wherety the antiltotio s considered active agatst the & gerwgin

strain with which the subject is colonized, of whereln ongotng receipt of the anti-F aernginosy

antilviotic is anticipted.

T Sulyiests will be randamby assigned 1 receive a single desgaf’ 15300 mg MEDIISGE, 30060
sy MEDIS2, or placebo adminbterad wia IV infusiow on Day L AR suljects will be

premedicated with antilistamine, for example, 340 we diphenhydrandne IV, clanagtine 2 mp Y,
or dexchiorpheniramine 5 mg IV (or another antthistantive prepavation wiibized W routine chintead
practice for management of acute allergic reavtions} within 1530 minnies prior 1o start of study
medication wfusion. Additional premedication of subjects with acetaminophen 650 mg orally
andéor methyipradaisolone 20 syg IV i combination with the antihistamine, or the antithistamine
togather with funotiding 30 myg orally with or without acetaminophen and/or methylprednisolone
prioy to start of fnvestigational product infuston, can be aothorized.

1u7sl The primary efficacy endpoing for this study is the incidence of nosocomial pneumonia
caused by £ gerpgioss through 21 davs postdose (Day 223 after a single dose of MEDRIZRO2 in
mechamcally ventilated subipets at visk for £ gerugivose nosoopmial prsumeniz. The dosage
fovels were selected based on data Fom the Phase 1 siady (see Example 1) BK/PD dats from

studies fegn, BCsw S vonvine P serapivese-induved Tethal preumonts

B R s

previinicsl pharmavolo

modell, PR wodelling based on observed ncrsasad clogvance in WU pationts of aihey
monvsional antibodise directed of bacterial pathogens (FIGL 2}, asd a clinical sepost of median
{rangs) thue © VAP onsey of 10 davs. Sons m mhmimﬁix vontilated sulgects will cottinne
require mechanival ventlation throughout the 21-day postdose peried, bal some subjects mway be
weanad off the ventilater during this perind. Since these latter subjects may develop nosccomgl
pristgnoms caused by Fasrpeives after they no longer regaire mechanical ventilation, provay
officaoy will be evaluated 0 subjects who were o mechasical ventilation at the e of
spvahment, rogardlessof whether they remain on ovare weaned off mechanics! ventilation daring
the 2i-day postdese perind. The sscombuy effivaty smdppints will svaluate separately the
incidence of nosocomial pneumonia caused by P, gersginose while an mechanionl ventilation and

.

the incidence of nosocomial pneumonia caused by P gernghung affer mechunics! ventilation w

o

no longer required through 21 days postdose.



10679 The pewaary safety endpoints will assess TEARy, TESAEBs, and ABSIs through 49 days
pastdose.

HIRGY The sscondary sndpoints (MED3R2 serum concentration, PK parameters, and ADA

response o MBS0 threugh 48 days posidese) are designed 1o assess the presence of
MBDIONT i vive,

j6681} Data analysin will be perfonmed after all subjoots have vompleted the study, Analysis of

o o

ty vl be pecforoesd o all

v {}\-@%i}& 3, and sad

Y

efficacy, pharmacokinetio (PR, anti-drag asstidy
data vollected affer the last subjest has completed follow-up thropgh 4% days poatdose o

demonstrate that a single TV dose of 1500 myg {and posaibly 3000 mg) of MEDIZS02 hes an

acceptable safety profile and is capable of reducmg the wgidencs of B CHHR 0

mechanically ventilated subjects in the Intensive Care Undt (CUY who ave colonized with &

gernsieog i he lower respisatory tract through 21 days postdose {(irrespective of mechanical
ventilation at the vme of tHegnosish,

P82 Trachen] sepuute samples ave colledied for mucrobiological assessment of £ gerngingsa

colonimation on Days 2, 40 1 dayl B 1 oday), 1500 1 dayl 2% 1 day), wnd S0 1 day),

provided the sabjeot rovains ntubated,
{0831 Subjeots are wmowtorsd for clindoel symprems of posumonia and other sevious

F gernginose wisction dally wihile i hospitad, and in accordance with synaptoms after hogpid
discharge. Atthess tima@, the §3}£§§3§‘t§u‘1§'§3§;§- includes a physical examination and evaluation of vital
signs.  While in the hospitad, TRIS is assessed datly while the subject remains on mechanical
ventiation.

{0084} For subects with suspected senicus & awngiuore wnlfvcton, clugenl symptams (URB,
SOFA physioal sxam, and vitsl signs} ave assessed st the day of onset and then dasly through

£38F

sesodution.  Blood samples are analysed i all subjects with suspesied sevious B aerngd

stion on the dey of vuset and the two following davs. Rlood soopling anslyses ase repested

svary other dey m iy snose preumoni unti they ste

£ perveinose, Traches! or brovchial aspirates are analyzed in subjects with suspected serious

RS

B cerpetvors wivction that s wstobisted on the day of onset and the two following days.

Trachenl or twonchdal sspleates snalyses ave repeated every day it these that are positive for

P asrngiuse phepmonit wnnl g wotorpted apatem iy analveed o subjooly stk

RS




suspectad sevions £ gervgivose infection that wre sut inabated (unless bronchoscopy perfonmed

for olindedd pamagement and BAL or PSR sample available) on the day of onset and the two
following days.  Expectorated sputuny analyses are repeated every other day in those that are
DOSHIVG |

r pnewnnonia wnl veselution,  Chest Xorave are parfornied on sublpais

with susg won on the dayof oaset. Uhest j?{a}:&}fs’ are vepeated
those with confirmed paewnonia 4 olinically indivsted throunh resolatian,

{BOBS]  In sebjects who ave mechawivall

v oventilated at the time of dagnosis of P serwginesy
paemnonia, the oriteriz for the dbugmosis mwpres et the subiect demonsinage the followmg
radiographic, ciinicai_? and microbtologic sew onset symptoms/signs that are not due to any other
non-indRotions casen.

1. Radiegraphic erstening

& Neworwor \mmg infilt
2% hows of the

2. Clinteal oritertas A legst I of the Hllowing minor ov 1 oygior respinatary stgs or svigom of new
aaels

Minor criteria;

\i}, '.*w ‘ N ‘,u ‘ SRS Ve :. TN ~_;_. “'.'-‘ ) x wial .i,}.vajt{ire ~§§‘F§}i ar
ST ord ; mﬁs? detined aa s

; z;\ evatuee 0} < ‘. SN, andie :' mmmmi ‘s?x ﬁ( o {‘J» BT

bi‘s{f}; R‘}“‘ connt
OO0 cells/om, WBO count <4 500 cellsfmn’, o> 1395 band neutrophils)

c. Pmduc‘(} on of new pumient endotr acheai secretions
& ‘. . _

a8 msczximta
SMajor coiterias

e Acute changes made o the ventiiatory support sysieny 1o eobance oxygenation, as defermived
by

L PaOe/FRD: matio < 240 nuy He maintal
H, A deorsase i Palh

ned for ot least 4 hours OR

S50 o H watnismed e st least§ hourg

AND



3 Micrabiologic confivmation (ubtained within 24 howrsof ovsst of the sventys At least § of the
fotlowing:
£ Reg mmizm spovamen postbive for & eusigeinosa by culture includes a specirpen of respiratory
Rl m&o;ﬁ EW endntrac hoa § aspiration or by bronchoscopy with BAL or PSB sampling
. 5. In subiocts who are vot intubated but meet the protocol definttion of
mnechmmiaat xe;ﬁi}&s‘i{m a specimen ot expectorated sputum would be acceptable.

g Blood cudiure positive fin £ sweigindas {and vo apparent primary source of infection outside

o

Py

the lung}
b Plewral Suid aspiay
puewmania mﬁix zi‘ ;;*};mm as ;‘\m oF  BSUESIAN
jO8s]  Subjects are considersd ii‘i@ihqﬁ%‘iﬁ,&ﬁ\' v mﬁ\% mti if they are miaimied vvm‘z an e.mimf avhsal

or n&s&}ir&a}}eai tube and are receiving pesitive pressure ventilation support or if they are not
intubated with an sudotrchen! oy nasowracheal tube, but require 8 or more hours of positive

pressure verilation withu ;%e«g} 5t 34

1 “ubeai fie;fsmﬁmme the '§§3~§f§{}w§ﬁg

s/signs that are not due to any other

# Qi?aeiﬁf‘é{‘-ii{-‘iiiﬁ el

QF.

4. %‘iﬁﬁmgs‘ 3§§§3§§? gritevias

vy obtaisd withm
§z<>-'§ faet i&sgs ‘;

Hinical oriterin: Al least 2 of the following minoy or 1 major respivatory sign ovsymptom of new
onset:

Siinos oritenix

i S*,S Qmii{‘" w§gm ﬁi’ fufection {one or more of the «’{}ﬁif'wix}g;}: Abnormal tevporaiare {ovgd v
3o ;s,zm'sﬁaarm 38.3%C or hypotherndda, defined asa
\m\i o abnotthal WRO connt TWEC coumt » 18000
s, or > 15% hand newtsophils)
ko fng of cough)
i

W, .s“?f v phesios m&ém‘szmimn ?mdm\m < \}:;«mm‘i W\'i‘% pRewn mz&s;"'*}{iim{maw Q""’**&{\i’ia‘i'ﬁ**i{\zi sueh

g}?am"m cimz. fEtiy)

oy
XK -
3



w Dysprea, tachypmea (resplatory rate > 30 ‘m %;i:x’s’iﬁ:i.z“&sﬁsi‘i}:, £ §3§‘§3f3§(§3§3’§§§. defived ag

f1, }w\m {{‘% }wmmﬁwu <HO3% wn basehae OR

bm%zm O sahurations

Major criteria:

¢ A nexd to hutigle nof-invasive mechmnisal w

ventilation bepsuse of resy

eatisiion oy re-inttiste Invastve mechanivgt
SHPREOEY Siatue

sratory filure v worseming of res

AND
& Microhinlegic vonficmation {obnined within 72 hours

following:

¢ Respustore sy
SPRTENT v {'&z, it : - subi
of TSRy sedr &tae:mq 0\\1:'-3;@‘:. ol by inmc?‘m o8y

ith i:z Ao ?\3 x:xy;mi;fw
g Blood audivre positive for £ sesgivoese {and no ofi\er appavent privoaey sowes of witotion
entsidde the lnng)

v, Pleursl Suidas Wobsaed a5 part

of the subjects 1

1 tsane cudtare postiive for P aeeneiiens {onb
CCS‘,SS’?&X slinical m g E ?‘\I}ij?

088 A sublect i not considersd to be mechandeally venilated when an endotrscheal o

sasotrachest tube v not i place and the subiect does not reguire positive ventilation support for st
Tonst & hewrs,

[O8R8)  The wmuidence of B genugiiose pusnoioma through 21 Qs post dose 13 calolaied
demonstrate that administration of 1500 mg or 3000 mg MEDIH02 reduces the inetdence of
P. gervginosg pnewnonia, The cidence of £ agruginesg prosmonis threugh 24 days post dosg

SR R

will be comparsd in aulyects on mechanical ventilation and subjsats i whom mechanical

e

ventilation i no longer required.
0RO Adverse ovents and wew ouset chomic discase are reviswed o demonsirate that an

SR RS

adotinistrstion of 1500 @ 3000 mg M

Example 3 MEDI3S02 reduces lethality in acute pnsumonia model at

lower bacterial burden



051 The in vhw

ool METHASO2 admindstration was studied inowice using an acate

prowmotin wmodel,  Groups of mice {p98) were Ugected inttapesiioneally (1P} with sither

decropsing concentrations of MEDUS0Z (1.0 my

i 08 wmgke, o082 mpke) or o Bsotype

control laty antthody {egeiive control | 875 wmpdkgd 1 wmiy«-ﬁ‘mﬁ‘ hours after treatment, ol mige

pog

were infocted Intranasalby with 2 x 107 OFU Praadomonas ag sor stenin 306 (I Lol As

shorwen i FEGL 3, a8l control tregted sntnals suoombed to infeetion by 130 hones post fnfection,

However, MEDIZS0R showed complete protection across-all doses, sven @ by LD, sugpesting

%

that @ lower torget senwn leved of LY pimll o humsng weill provide protection aovoss most

syatns of B aerppisoss

jpaei The breadth sod scope of the present disclosure should not be Hmited by any of the above
described swemplary enbodiments, but shonld be defined only 1wy accordance with the following

clatons and their equrvalents:



i A pcthod of preventing of trealing mosecomiad ofeotion e susceptitle uman
SH e e@.mmésiﬁg administering o the subject abont 500 o about 3000 mg of & bispeeific anttbody
Hat b;}a.mi Hy binds Pvendomoney gungieng P sud Por'Vosnd mouitoring the sabjear for
svoiptorns R 21 davs Bom the day of administration; wherein at 21 days post-adnunisiration the
subject romuing sy mptom-fioe or displiss less severe symptoms refative to a cohort of susceptible
T subjocks adwintstered o placehyy

whereh the bispeaific aotthody cionprises @ bingdling domaie which spectfically btk o 8

”

cusniarity determining regions {CHRSY BODR P,

=

swenphiosa Pal comprising a set of compl

HODRZ-Bel, HODRA-Pel, LODR 181, LCDR2 }\‘ angd Li‘i}?}ti}i&i? whersin HCDR1-Pst hasy
I NGy 18, HOD

s

$d

o

i1

aming actd sequenge o

g
ga
:".,..
et
@
7
=
=
m
CJ
w
o
i
a2

 HODRS-Pal has the ambne soid sequencs of

soquence of SEQ D NG 13, LUDRZ-Pal has the amino acid sogquonce of SEX
LODR3-Pal has the andus aoid sequsnee of REQ 1D N0 15 and a binding sﬁﬂmaiﬁ whneh :a;}ef:iﬁ{::aiiy

HUDRZ-Por¥, HUDRPary,

g

binds 0 & geruginess Pory congaising a sot of CORs HODRL-ParV,
LOBR-PorV, LUDR2-PerV, and LEDRA- Portwherein HCDR L-Pory
SESEQ D NOy 3, HUDREZ-PorV has the snmo sod ‘kg}i&}}c& of SEOVIDY NG 3, HEDRAPorV
the snne soid sequence of 8EQ X N A, LODRI-
Ny &, LODRZPord has the aonng aoid seguence of SEQ IDNEE 7, and LODRXPorY has the ainine
acid sequenee of REQ ID N 8

as the aming acid sequenpe

sine acid sequence of SEQ 1D

% 3

2. The method of clatw 1, whorein the nospoomial wilection i3 prowvionia, bacieremiy,

N

bone infection, jomt infection skin tnfsction, bury dnfection, wound infection, o suy combination

theveot,
3 Themethod of clain 2, wherehy she nosocomial infection is pneumonta.

4. The method of anv one of clabws oo 3, whereln the poowmonia 55 saused by

Pacudomonas astumos,



& The method of any one of claime Tt 4 whereln about 1500 mg or aboust 3000 my of

the bispecific antibody 13 administered.

&. The method of any one of claims 1 to S, wherein CHI comprises the amino acid

TN A6

sequenpsof

7. The method of any one of claims T w0 & whereln L1 and L7 are the same of differep,
EGID N 23 ()

FOOGOGH, wheveln s ) 12, 3,4, o S{SEQ D NOL 24, or s combination of {ayand (b}

ancd independently coonprise \&‘1 JGOOUR, whesmn e &0 1L 20 304 or 3¢

oo

& The method of aoy oue af claing 1 ¢

s 7, whereinn HE comprises the wming agid
sequance EPRSC {(SEO 1D N 17}

r/)

3 The method of ay one of clabns 1w 8, whereln HI con

onywises the amine acd

sequence DRTHTCEPCR (8

{0, The mothod of any one of claims 1o 9, whereln UHZ-CHE comprizes the aming seid
seguence of REQ 1D NO: 18

11, The method of claim 19, wheretn CHICHE comprises the aming acid asqguence of

SEQ D NO: 28,

12, The method of any one of claims 1 1011, whersin the hesyvy chain compn 18 MG
acid sequence of SEQ ID NQ: 21 and the Hght chain comprises the amino acid sequence of 3EQ 1D

Ny 22,

13, Themethod of any one of cladtns 1o 12, wheren the sbowt M¥ o about 3000 myg of

the bispecific anttbody is adintsterad as a

14, The method of soy one of clains 1 oto 13[DOOS] whersin at die time of the

administration the s e with Prodomonas syrngiven in the tespivatory fvavt,

I8 The mathod of claim 14, wherein the suliect doey not have pricomonia symptoms &t

the time of administration.



16 The method of clalm 14 or clitm 15, wherstn the subjest i colonnmd with

Foasruginose m e lowey

Lk

ATy aet

17 The method of any one ol clain 14 to 16, wherein the subject’s respiratory tract is

colonized with P oerngivess ong, twe, thres ov four days prior to administration of the bispecific

sistibady.

180 The method of climy 17, whersin colonizstion f measured by ddotection of

P srsinore i g tachiad sepinete within 36 howus poioy to sduinisteation of the bispecific mtibody.

19 The methad of sue of chains 14 1o 1R, wherein the subjent’s resplomiory fract

additionally colonieed by Swaplndococens mupuy 8t the time of admimistaton of the bispesifie

antthogy,

0. The mothed of oy one of oatms 1 o 19, wherein the subject &5 about to be

b

hospiiatieed, i currently hospitahized, was recently bospitalized, is on a mechanical ventilator, or a

conbination thevent

21 The methad of clann 28, whensin the sub stalized W oan mignswe care unit

(o),

2 The method of e arelai stabaied,
Sy

23, The method of clam 20 or clain 21, wheren the subject 13 mechanically ventilated

through an srwdotracheal or nasotrachss! tube

24 The method of sy ons of clatms 20 to 23 whisvemn the administraiion reduces the risk

of prenmonia while on mechanical ventilation,

L5

28 The method of ooy one of clasms 20 10 24, sherain the admmisttion reduces the risk

,,.:x

of prewenoms alfter mechamical vinnlation 1a no longer veguired.

28, The wethod of aoy one of dladms 1 o023, wherets

is adiministerad.

- 40 -



o

27 The method of any one of claims 11023, whereln 3000 mg of the bispecific ansibody

i administered.

P
]

§  The method of any ong of clame 1 0 27 wherein the subiect has not reeeived

antibiotios avtive against the /% geryglese siain with which the adject i colontzed prioy to

sdnnistration of the bispecific antibady.

390 The method of any ong of cladms 1 o 28, Hwther comprising sdministering an

smtibtotic o the sulgect

=3

346 The method of clatm 28, whergin the 8

awprashvag sualy with which the subject s

colonized ix sensitive 1o the snubintic,

sy with which the sulject

i

31 The nethod of clabm 29, whersin the P aseiginosg ¢

colonized ix resistant or partially resistant to the antibione,

32, The method of suv one of dlalms 29 o 1, wheeely the antibiotic is adudaistered prioe
to advinistration of the bispecific sotibody, concurrentdy with administration of the bispesific

gutibody, llowing adwintstation of the bispetific ansibody, orany combination thersat

33 The wmethod of any one of clairay 1 to 32, whersin the subject malntaing 2 serum

concentration of e bispe

theough day 21 foll

adoinistration of the bispecifie mité\o{ix

34, The methed of claim 33, whersin the subject maintains a serum concentration of the
Blapecific snibody of gt least 53 pednd throupd day 21 following administration of the bispecific

balick e

arstihady,

33, The method of claim 33, wherein the suh ST MEINIA 8 senim concoatsation of thy

hispegific antibody of at least 1.7 pg/ml through abowt 7 days , sbout 21 days, or about 38 days

e

following administration of the bspevific mtibody.

4
J
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