
METHOD FOR PREVENTING OR TREATING NOSOCOMIAL PNEUMONIA 

SEQUENCE LISTING 

100001 	The instant application contains a .Sequence Listing which. has been submitted 

elettrenitally in ASCII format and .is hereby inemporated by reference in its entirety. Said ASCII 

copy, created on November 17, 2016, is named PUUD-4200-WO-PCT_SLtat and is 22,415 bytes 

in size. 

BACKGROUND 

i09011 	Ps.wftiforgYM oontOgnq z(P. 01.74,000): is an intportant upOcomial pathogen, and 

pneumonia is one of its most concerning Manifestations. Meehan/al ventilation is the most 

important risk factor for nosocomial pneumonia caused by P. :(40-40no* with cumulative risk 

increasing with the duration of ventilation (Zahat;J ;•et: l; CrIt Care /Weds 2009 Sep;$7(9) 2545-

511 In one study, P. trerugOogi accounted for 13% of cases mitrobiologically Confirmed 

pneumonia acquired in the intensive care unit (ICU) by patients who were not mechanically 

ventilated, and 2.4% of cases in those who were (Esperatti et al, Ain Jr MI* Core Mal ,I2010 Dec 

15;182(14.1533-9). In a review of global epidemiology data, P. werysinforo caused 

approximately 2741 :of ventilator-associated pneumonia (1,./V; JOneS, (70#1410: DIE, 2010 Aug 

1;51 :Suppl 	Respiratory ttatt coionisathm with P. atnugmoza is another important risk 

factor (Rehm and Kollet :Poster #367. 43rd Critical Care Congress, Society of Ctitial Care 

Medicine (SCCM); 9-13 lanuary 2014, San Francisco CA, USA), Despite they existence of 

antibiotics, pneumonia, particularly VAP, due to P, acruginaya remains associated with 

significant mortality and morbidity, increased 10.1 and hospital length of :stay, and substantial 

economic burden. 



	

100021 	Patients in the ICU are at risk fOrtleveloping serious:pneumonia infection and mechanical 

Ventilation it 	the risk for pneumonia itt the :WU Oerngtori.44 is a: leading cause of ICU 

pneumonia that contributes significantly to increased hospital stays (55.4 days: v. 7.2 days), ICU 

stays (14.8: days v. 1.1 days), and greater need for mechanical ventilation (613% 7A%), as 

well as patient mortality(201% IL 3.1% of): (.yaw Mil, et Ai' weer Pk (2005)192(3'077-

386). Additionally, multi-drug resistance has complicated the management of P., Orttgirmgo 

	

in 	With- limited antimicrobial therapeutic options, consideration of new approaches, such 

	

as 	inunnuoprophylantia for the pre 	of dertigifroa would addreaa an important unmet 

need. 

	

100031 	MED13902 is a bivalent, bispecific human i ritutt It lr alitt G 1. (WI) kappa monoclonal 

antibody (m.Ab) that selectively binds to both the PerV protein: and Psi =polysaccharide on the 

surface ofP,ifger*ginosu. Pharmacology studies have dernonStrated that MFP130.02 capable of 

mediating three distinamechanisms of action: anticytotoxicity, opsonophasocytosis and killing, 

and inhibition Of dettiginrxsa attachment to cells. Wading to Pt: TV o intact aerugiposa 

prevents type .3 secretion 	injeetisome-mediated qetotaxicity and damage to host cells, 

Bit-Wing to Psi mediates opsonophagocytie ki lin (OPK) P. $.7erugi:n04 by host. effector cells 

and inhibits F: genginosa: attachment to host epithelial cells (DiGiandomenieo et al, .1 Elvp 

2012 Jul 2;209(7);127347). 

	

100041 	MED13902 was highly protective in P. oeruginoso marine infection. models. See, e.g.,„: in 

P(7 Publication No. WO 20131070615, PCT. PnblicatiOn No. WO -2014/074528, PCT 

Application No. PCPUS20151029063, and PCT Application No. PCT/US20151036576. 

Moreover, MED13902 provided synergistic enhancement of antibiotic therapy against 

aeruginoso pneumonia with distinct antibiotic classes against both antibiotic-sensitive and 

antibiotic-resistant R aeruginosa. 

SUMMARY 

	

100051 	This disclosure provides a method of preVerning treat* nosocomial infection in a 

susceptible human subject,. where the method includes administering to the subject about 

500 to about 3000 mg, e.g., about 500, 600, 700, 750, 1000, 1500 or about 3000 mg, of a 
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bispecific antibody that specifically binds •Pscudomonas aeruginosa Psi and PerV 

MED13902), and monitoring the :Object for symptoms tl.Otigh 21.. days lknn the day of 

administration. According to the method, at 21 days post-administration the subject can be 

symphamtfte Of can display less :scvere ay ptomi relative to a cohort of susceptible human 

subjects administered a placebo. In certain aspects the nosocomial infection can be pneumonia, 

e.g., PsO4O-iitonO .0er4goo<ro pneumonia,:  buteremia, bone infection,:  joint inklion, skin 

infection, burn. infection; wound infection; or any combination: thereof_ 

MOW 	This disclosure further provides a method of preventing: or:  treating pneumonia,. e.g., 

Pseudomonas aeruginosa pneumonia, in a susceptible human subject, where the method includes 

administering to the subject about 500 to about 3000 mg, e.g., about 	000, 700 750,1000,. 

1500 or about 3000 mg., of a bisptwific antibody that specifically binds henatomonas.ctenoginoso 

Psi and PcrV (e4„, MEDl:3902), andnionnOring the subject for pneumonia symptoms through 21 

days from the. day of administration. According to the method, at least at 21 days post-

administration the subject can be pneumonia-free or can. display less severe symptoms relativeto. 

a cohort of susceptible human subjects adminiStered a placebo, 

100071 	In some embodiments, the serum target level of the bispecilic antibody (e g., MI D13”2) 

r at least abouttlt mL„:.at least - Am 2 	least about 3 Atha:, at least about 4 Wall, 

or at least about itgintL. in Other ernboditnents, the serum target leVel of the bigtecific antibody 

MED13902) is: at least about 1.:7 ogitril.. hi farther embodiments, the serum target level of 

the bispecific antibOdy. .(0,g„ MED11902) is at least about.  5.3 	some einbOditilents, the 

administration produces a serum level of the bispecific antibody (e.g., MEDI3902)-  at least 1 

n.WitiL, at least about 2- 	least:  about 3 	at least abont-4.1.1.04 twat least about: 5. 

ugintLihrough day 21 ibliowing administration of the *specific antibody,:  In other embodiments, 

the administration produces a serum level of the biapeeifie antibody (e.g., ME M3902) of at least 

1,7 pgimi, through day 21 'IN:lowing adrainiStratiOn of the: bispt.vific antibody. hi further 

embodiments, the serum target level of the bispecific antibody (e.g.,..MED13902) is at least about 

5.3 µg/m1„ 

[00081 	In some embodiments, the method of prowling or treating neiso4ontial infection:in 

susceptible-human. subject comprises administering a bispecIfic antibody comprisinga binding: 

&Attain which specifically binds to P. aeruginosa PM comprising it tet Oft0IpistirtditAtity 
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determining regions- (CDRs) .H.CDR.144;  HCDR2-Psi, FICDR3-PA:  LC= -Psi, .LCDR2-NI„ 

and LPDR34:!-sk wherein. HcP.It 14,4has.the amino acid sequence of .SEQ ID NO:10, .11CDR2-

Psi. has .the amino.: acid sequence of SEQ ID NO: II , HCDR34>sl has. the amino acid sequence of 

SEQ. ID NO 12,1XPKI-Psi has the: amino acid sequence of SEQ IQ NO: 13, .LCDR2-Pthas 

theamitioacid sequence of SEQ. ID NO:..14, and LCDR3!-Ps1.-has the amino acid. sequence of 

SEQ ID NO: It and .a :hind*. domain. whiCh specifically binds. to P. qqvg1404 PerY 

comprising a set.-01CD.Rs: HC.DIti4krV,.:HeDR-2,-PerV, IICDR3-PerV„ 	 LCDR2?; 

PcIV, and LCDR3-PerV,W-hereirtHeDRI-PerV has the amino acid sequence of SEQ ID NO: 

TICDRZ-PtiV has the amino acid sequence of 	ID NO: 3, HCDR3•Terli has the amino:acid 

sequence ofSEQ 	LC.!DIII-Pdf4/ has the amino acid sequence of SEQ.  ID NO: , 

LCDR24.001 has the amino. acid sequence --01SEQ ID NO: 7, and LCDR3-Pcr"V has the amino 

.40d-sequence-of SEQ .NO: In 	aspects, the bispecific antibody has a heavy chain and 

a light chain. The heavy chain includes the-formula VH-CHI.-H1-11-S-L2-H2-CH2-CH3, where 

is an anti-,  P wriiginov PerV heavy chain variable: :domain including the amino acid 

sequence of SEQ ID NO:. I, CHI is a heavy chain constant -region .domain-I, HI is atirstheavy 

chain hinge region fragment, LI is a first linker, S is an anti- P. eserugiowa. ..Pgt 	titolt010; 

including. the aminoacid sequence of SEQ ID NO: 9.142..,:isasecond linker,112 i s asecond.heavy 

chain hinge leg* fraginent,;:eH2 is a heavy Chain Otis** regiOn dotnain,2, and CH3 :is: it-heaVy 

chain constant region dornaina The light chain includes the formula VL-CL, where VL is an 

NAT light Chain *itrieble domain including the amino acid sequence of SEQ 

ID NO: S and et includes an antibody light chain kappa constant region or an antibody light 

chain lambda region. In certain aspecM CHI can include the. amino acid sequence,of :SEQ: ID: 

.NOK 16, In certain aspects IA.. and LZean be. the: s.aine. or difforenkand can independently include- 

-0 [GOGGSin, Where n. is 0, 	3;  4,.or (SEQ.:ID-la 23);  (by EGGGGItt, where n is 0, 1;2, 

3, 4., or5 OW „ID NO: 24), or a conthination:01(0)-antWincertain. aspects,. HI can include the 

amino acid sequence-:RPM (SEQ.  ID NO' -1.-Th Incertain aspects; FI2 can. itkilutialbe 	acid 

sequence DKIIITCPPCP (SW: IP. NO: 18), In certain aspects, CH2-CH3 can include the amino 

acid sequence 	SEQ 	NO:: 19. In certain aspects CH2-CH3 can include the amino acid 

sequence of SEQ ID NO: -20. In certain aspects, the heavy chain of the bispecific antibody can 
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include the amino acid sequence of SEQ.  ID. O. 2i,. and the light chaff includes the amino acid 

sequence of SEQ ID NO: 22. 

100091 	According to the methods provided herein, the bispecific antibody (e.g.., MED13902)-ean. 

be administered as a single intravenous (IV) 

100101 	According to the methods provided. herein, at the time -of the administration of the 

bispecific4ntibody the subject can be colonized with Psin4doind40-  a.:40gOasp-iOthe respiratory 

tract, es., :The lower resPiratorrtract In certain aspects, the subject does not have pneumonia 

symptoms at the time of Ourittistration. 	certain aapeeta, the subject's respiratory tract is 

colonized with P. aeruginosa one, two, three, or four days prior to administration of the bispecific 

antibody, Cation can be theastired, e.g.., by detection ofP, aerugiposa in a tracheal aspirate 

within-36hours: prior to :administration of the bispeeific antibody. hi certain aspects, the subject's 

respiratory tract can be additionally colonized by Staphylococcus aureus at the time of 

administration of the bispecific antibody. 

100111 	In Metaill..4.4pectkOle subject is about to be hospitalized, is currently hospitalized, e.g., in 

an intensive care unit (QU), was recently hospitalized, is on a mechanical ventilator, e.g., is 

intubated or ventilated through an endotrticheal or nasotracheal tube, or any combination thereof. 

According to the methods provided herein, the :administration of the bispeCitio antiscan 

reduce the riskof-pneumonia While on mechanical ventilation, or after Meat-Meal -Ventihnidit 

no longer required. 

100121 	In certain aspeets a miCtobiriltigie-  confirmation of pneumonia can inclade a respiratory 

specimen positive for P. cieruginosa by culture, a blood culture positive for P. aeruginosa, 

pleural fluid aspirate or lung tissue culture positive for .R. gerugiaosfa,or any. combination thereof. 

100131 	In certain aspects, thesubject has not: received antibiotics considered active. against the 

tek.111010S41 strain with which the subject is colonized prior to administration of the bispecific 

antibody (e.g., ME .1:93992). In other aspects-, the method can further Include administering an 

antibiotic to the subject in certain aspects, the .P. aeniginftirstrain-  with .vihich. the subject is 

colonized can sensitive to the antibiotic, or can be resistant or partially resistant to the antibiotic. 

Where an antibiotic as administered it can be administered prior to administration of the 

.biapecific .antibody, concurrently With:  administration of the biapecific antibody, .441( % 

adtitinittratintiathebispeCific antibOdy, anycOmbination thereof: 
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100141 	certaitx-:aspects the method:can further incInde--.aditinisteting an antihistamine :to: the 

subject. Where an antihistamine is administered it can be administered prior to administration of 

the bispecific antibody, concurrently with administration of the bispecific antibody, following 

]adritinistration of the bispecific .antibOdy, or any combination thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES 

100151 	Ilittwides a flow diagrain of the Phase lib clinical trial study pmto004 ADA.= anti- 

drug antibody; W .= intravenous; N number of subjects; PK=phanuacokinetica Efficacy will 

be assessed through 21days postdose pay 22); Safety PK. and:ADA *ill be assessed through 49 

days postdose (Day 50). The sample size:: can be modified after approximately 50% of the subjects 

are enrolled and t.ottowed--through 21 days postdose based on blinded assessment of the event rate 

and4)ratnition rate in the overall population.. 

100161 	FIG, 2 Based on ObServed increaSed tlearancel  in I.C.0 patients for mowelonal 

antibodies directed at bacterial pathogens (e.g.., MED14891.), pharmacokinetics were modelled 

for 	patients With meeliatfitid Ventilation :follomiing a single dose of MED13902. (A) Single 

dose of 1500 mg MED13902 is predicted to - maintain serum exposure at about: 1 ittglint, for 

1-1:21 days in - >00% subjects. (B)  $0.0 dose of4000 mgMEDI3902 is predicted to maintain 

serum expo.sur:eat about 	uglini, for 	days in-.90% subjects, 

100171 

	

	FIG. Ittvito survival study of MED13902-neated mice in a. 6206 acute pneumonia 

.model syStem.„ Mice. (6,6) were: treated with an isotype control lafr(negative contra 075 

trIgAgyor MEDI3902 at three doses: I. mg/kg,- 0,5 mg/kg, or .02 top14 Twenty-four hours 

poStAteattnerit all mice were infected-with 	C.Flyartimatot.P..4eiVi,osa strain 6206. 

All mice were monitored for 168 :ItnrUM -All of -the-WM:01 triite.sucturithed to infection by 

approximately 120 hours poSt4rafection. AU of the NED1.3902-40ated. animals survived. 

Results are represented as K.aplan-Meier survival curves. 
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DETAILED DESCRIPTION 

Abbreviations 

100181 	Abbieviations used in this disdosare are hstedin. Table L.  

Abbreviations 

Abbreviation Or 
Specialixed Term 

ADA 

Definition 

anti-drag antibody 

AE adverSe event 

AESI adverse event of special. intetest 
APACRE-11 Acute Physiology and Chaotrie Health. Evaluation-II 

AOC iIlea wider conmgation tune carve 

AUC43 area under the coucentration-tinie curve .fivin time zeio to iltiOlity 

AUCo;,y2:2.4›:,..,  area under emu:on-ration aux.! curve from day 22 to day 29 
bronchoalveotur itivw BAIL 

-“„a mean .obsayett maximum eonconration 

CPIS Clinical .Pultnonary tafectiort Store 

Eciio effeetive mu t) co:account:ion associated With 90% surd 

FO frtictiOti of iospirod oxygen 
ICU Intensive care von 
Ig nototitioglobidin 
IgG I onmunoglobulin GI 
IL interleukin 
irr intent-to-treai 

IV IntraveOkitai 
LLOQ li*etlitnit..of quantiliation: 

taikb mortoclooili atifitIOdy 
0,,,. oxygen 

OPK orisonophasocytittilling 

A ): fleniginaia Psekidimailv*.tthiii06so 
Pa0,1 

PCR 
partial prerAltre of oxygen 

Kiiyincrose chain reaction 
PD pharniaeodynatoic 

PK pharmacainetics 
RBC red Mood cell 

SAE Ktions adverse CSMA 
SOFA Sequential Organ. Failure Assessment 
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Abbreviation or 
Specialized Term 

fi De nition 
 

TuAE lteenucut-etneil.„!eut adverse event 
'F SAE tteatment•<urtergent serious adverse event 

VAP ventilator-associated pneumonia 
Vit, volume of distribution at steady state 

WBC white blood ell 
1

, 
 wiv weight/ volume 

Definitions 

1001.9 	It is to be noted that the term "a" or "an" entity refers to one or more of that entity; for 

example, 'a binding molecule," is understood to represent one or more binding molecules. As 

such, the terms "a" (or "ett%. "One or more," and "at least one" can be used interchangeably 

herein. 

10020.1 Furthermore, "and. or" where used liemin is to be taken as specific disclosure of each of -the 

two specified features or components with or without the other. Thus, the tetm and./or" as used in. 

a phrase such as "A and: B" hereittiI.intOndndto include "A and B," "A or B," "-A" None), and 

"B" (tilone);.:Likewke*: theterm "and/or' :as used itro phrase:Inch as "A, B, and/or-C" is intended 

to encompass each of the following aspects: A, B, and C; A, B, or C; A or C; A or B; B or C; A 

and C; A and B; B and C; A (alone); B (alone); and C (alone). 

100211 Unkwdefipecl. pthprwi4p, tpchnipt and scientific terms used herein have the same meaning 

as commonlyunderstood by one of ordinary skill in the art to which this disclosure is related. For 

example, the Concise Dictionary of -Biomedicine and Molecular Biology, Juo, Pei-Show, 2nd ed., 

20.02, CRC :Press; The Dictionaty of Cell and Moleadar Birflogy,„3rded., 1999, Academic Press; 

and the Oxford DiOtiOnary Of BioeheiniStry And Molecular Biology, :Revised, 2000, Oxford 

University Press, provide one of skill with a general dictionary of many of the terms used in this 

disclosure. 

[00221 	Units, prefixes, and:symbols are denoted in their Systeme International de Unites (SI) 

accepted form. Numeric ranges are inclusive of the numbers defining the range. Uniesaotherwise 

indicated, amino acid sequences are written left to right in amino to carboxy orientation. The 

headings provided herein are not limitations of the various aspects or aspects of the disclosure, 
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*hi& can be had by reference to the specification as a whole:- Accordingly, the twos defined 

iittnediatOY below arc more fully defined by reference to the specification in its entirety. 

100231 	Disclosed herein are certain binding molecules, or antigen-binding fragments, variants, or 

derivatives thereof Unless specifically referring to full-sized antibodies such as naturally-

occurring antibodies, the-terna. "binding .molecule" encompasses WI-sized antibodies as well as. 

antigenbinding fragments, variants, analogs, or derivadves. of spelt- antibodieS, 0;kg„.:naturally-

occurring antibody or immunoglobulin molecules or engineered antibody molecules or :fragments 

that bind antigen in a manner similar to antibody molecules. 

[0024j 	As used herein, the term "binding, molecule" refers in its broadest sense to a molecule that 

specifically bibds -tritiook :determinant AS.  described. Anther herein, a. bindina  molecule can 

comprise one or more-"binding. domains!' As. used herein, a "binding domain" is a two- or three-

dimensional polypeptide structure that can specifically bind a given antigenic determinant, or 

epitope. A non-limiting example of a binding molecule is 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 epitope. 

[WM 	The ternut- "antibody" and AtturartioglObtdie can be Used itiperebangttibiy herein. An 

antibody (or a fragment, variant, 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, 

A.g,;- Tr:40w et (4, , :Antibodies: A -Laboratory Manual.,..(cold Spring Harbor Laboratory Press;  2nd 

1988). 

100261 	As. will be discussed in more detail below, the term "immunoglobulin" comprises various 

broad classes. of poly peptides that can. be  distinguiShed biochemically. Those. Skilled in the art, will- 

appreciate that heavy chains are classified.as gamins, 	al ha, delta, or epsilon„ 	nt, 0„ 

with some subclasses among them .(.g:,--11-0). It is the nature of this chain that determines the 

"class" Of the antibody as sw, TRW lg IgG, or IgE. respectively. The immunoglobulin 

subelasses..(isotypes)ie4.:OgGt)-10k, 

	

	IgAi, etc. are well characterized and are known 

to confer functional Specialization. Modified versions of each of these classes and isotypes are 
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readily discernible to the skilled artisan in view of the instant disclosure and, accordingly, are 

within the scope of this disclosure., 

100271 	Light chains are classified as either kappa or lambda (K, ?.). Each heavy chain class can be 

bound with ..either a kappa: or lamb4 light Chaim: Itt went the 	and heavy chains are 

covalently bonded tO eaCh .other, and. the "tail" pottionatifthe-two heavy chains are bonded to 

.each other by covalent disulfide. linkages or non-covalent linkages when the immtmoglobulins are 

.generated. either by hybridoinas,. B cells or genetically engineered host cells. In the heavy chain, 

the amino acid sequences run from an N-terminus at the forked ends of the Y configuration to the 

C`-terminus at the bottom of each chain. 

100281 	Both *light. and heavy chains are. divided into regions of structural and functional 

The terms 'constant" and "Variable" are used functionally, In this. regard, it:will be 

apmciated that the variable domains.. of.  hoth the light. (VL) and heavy ( ) chain mrtiOns 

determine antigen recognition and specificity:  Conversely, the constant domains of the:light chain.  

(CW.and the heavy chain (Cf11,..012:. or CM) confer important. biological .properties such as 

secretion, transplacentat mobility, :Ft receptor binding; complement binding, and the like. By 

convention the numbering of the constant region domains increases as they become more distal 

hom the antigen. binding site or amino-terminus of the antibody The-.N4erininal portion is a 

variable region and at: the: C' terminal portion is a constant region; the • CHI and CL domains 

actually comprise the carboxy-terminus of thateavy and 	respeetivelys. 

[00291 	As indicated above, the variable region allows the binding molecule to selectively 

recognize and specifically bind epitopes on antigens. That is, the VL domain and VH domain; or 

subset: of the corriplernentasity determining. regions (C: Rs);.. of a. binding: molecule„.e.g4 an 

antibody combine- to fonn--the variable region that defines a. three dimensional antigen binding 

site. This quaternary binding molecule strutture forms the antigen binding site present at the end 

cif each attu of the Y. More speoifically, the antigen binding:: site is. define by three CDRs on 

each -Ortheltliintld 	c hain& 

L0030 	in naturally occurring antibodies :  the six "complementarity detennining regions" or 

"CDRs" present in each antigen binding doinain are short, non-contiguous sequences of amino 

acids that are specifiCally positioned to form.  the antigen binding domain as the antibody assumes 

its three dimensidnal configuration in an aqueous environment. The remainder of the amino acids 



in the antigmbinding domains, referred to as 'framework" regions; show less inter-molecular 

-Tiwttarnewprk regions largely adopt: a. fl-sheet. confbrination .and the CDRs form 

loops that connect and in.some cases form part 0.(ee p**et structore.. Thus, framework regions.  

act to tboti. a atallbld that 1piovidesfor .positionintdie- CPRs incOrrect- Orientation-by inter-chain„ 

non-covalent interactions. The antigen binding domain formed by the positioned CDRs definesa 

surface complementary to the epitope on the immunoreactive antigen. This complementary 

surface promotes the non-covalent binding'. Of the antibody to its cognate epitope. The amino acids 

comprising the CDRs and the framework:regions, respectively, can be readily identified for any 

given heavy or light chain variable region by oneof ordinary skill in the. art,.since they have been 

precisely defined (seA "Sequetves• Proteins .of Inummologieal Intetest,".. -Kabat„S„et raf., Us& 

Department of Heal and. Human Services, 0981);:andowthiaand Lesk„t: at a 1. Blot. .196:901-

917 (:1:Mr), which are incorporated herein by re:fowl-et in tbeiientireties). 

100311 	Antibodies or antigen-binding fragments, varitints;.or :rierivatives themof include, but are 

not: limited tortmoclotial, human, humanized, or chimeric antibodies, single chain Fvs (scFv), 

and tradtispecific anti dies, e.g., bispecifk antibodies. Say molecules are known in the art and 

are described, f34., italS patent SX)2,010. Immunoglobulin or antibody molecules encompassed 

by this. disclosure can be of.•any type -(e.g.; lg(3,1gE, igm,. 	andligY. ), class (itg„Iggi,:  

laCk2, igG3, EgS4, IgA 1 and IgA2).or subclass of immunoglobalin molecule. 

100321 	By 'specifically NW" it is. generally meant that a binding molecalei :4., a .hispecifis 

antibody or framnent„ variant,. or derivative thereof binds to an *tope. via awantigen binding. 

domain, and that the binding entails some compleinentarity between an antigen binding dothain 

and theepitone; -A binding molecule as provided herein can contain one, two, three, four, or more 

binding dOriiainOia.t.iean befite same or different, and that can bind to the same epitope, or to two 

or more different .epitopes.. According:to this. definition,„a binding molecule is said to "specifically 

bind" to an epitope when it binds to that epitopeoda its mini:len binding domain more readily than 

it would bind to a random, unrelated epitope. The term "specificity" is used herein to qualify the 

relative of nit by Which a-certain :binding mOlecule binds to a certain epitope..For -].example„ 

binding molecule "A" may be deemed to have a higher speCificity for a 	epitope than 

binding molecule "13:' or binding molecule "A" maybe said to bind to,epitcpe "(7 -with a higher 

specificity than it has for related epitope "D." 
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100331 	Amibodyifiagments including singlo;chain.antihodies carterimpcise- the variable region(s) 

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 variaNe regioPKAYith a-WV regiofl, efft.,. 	 brintigen,  

binding fiaments thereof disclosed herein can be from any animal origininciuding: birds and 

mammals: The 'antibodies can be human, marine, donkey, rabbit, goat, guinea pig, camel, llama, 

horse, or chicken antibodies. .As used herein, "human" antibodies include antibodies having the 

amino acid sequence of a human immunoglobulin and include antibodies isolated from human 

immunoglobulin libraries or from animals transgenic for one-ortnotv hunumittinumoglobuling 

04 that dO. net express endogenous :iintrititioglobnlins, 4.t.i*eribed zeta and, for exaMple* 

-U.$ Pat Nix 5;09,598 by Kucherlapati el al. 

100341 

	

	As :used Wein, the terittlight Chaiii„portion" includes amino acid sequences derived from 

immunoglobulin.. light chain. The light chain portion comprises at least one of a VL or CL 

domain. 

100351 	The terms "nuiltispecifie antibodf or "bispecific antibody. as used herein refer to an 

antibody that has binding don-mina specific for two or more (Wen:tin:antigens or epitopes: within a 

single antibody molecule: ft will be appreciated that other :molecules in addition to the canonical 

antibody.  structure can be cotistructt.4*th.  two binding spetifititieS.. It will fibther- be:appteeiated 

that antigen binding by bispecific antibodies can be simultaneous or sequential. Triomas and 

hybrid hybridomas are two examples of cell lines that can secrete bispecific antibodies. Bispecific 

antibodies can also be constructed by recombinant means. (Strdhlein and Heiss,... Future Onca 

-4;1187,94..(2,01.0); Mabry and Snavely.,..1Drugt: .1:$.5‘13-9 (2019)), 

100361 	Mused 'herein, the term "engineered antibody" refers .to an-antibody in which the variable 

domain in either the heavy and light chain or both is altered. Wm, least partial -replacement of one 

or more CDRs &nil an antibody of known specificity and, if negessary, by partial framework 

region replacement and sequence changing. .Although the CIDIts,can be:derived from an antibody 

of the same class or even subclass as the antibody from which the framework regions are derived., 

it is envisaged that the CDRs will be derived from an antibody of different class and preferably 

.froman: antibody from a. different species, An engineered antibody in which one or more "donor" 

:CDRs frOm a non-hatrian 'antibody of known specificity is grafted into a human heavy or light 
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chain framework region is referred to herein as a "humanized antibody;"may not be necessary 

to replace all of the Cl)Rs with the complete CDRs krini ftie:dortor Variable region to transfer The  

antigen binding capacity of .one variable domain to another, Rather, ::it may only be necessary to 

transfer those residues that are necessary to irtaintain the activity of the target binding site, Given 

the explanations set forth in; eg„ LI, S.: :Pat. Nos, 5,585,089, 5,693;764 5,691,762, and 6,1,80,370, 

it will be well within the commence of those skilled in the art, either by carrying out routine 

experimentation or by trial and error testing to obtain a functional engineered or humanized 

antibody. 

1.00371 	As used herein, the term "teat or 'Venn:nee refets :to tberapeutie treatrnent, *herein 

the object is to clear Or reduce: the bacterial. burden of an infectious agent in a subject that has 

been clinically diagnosed With an infection, such as pneumonia, bacteremia, peritonitis, sepsis, 

and/or an abscess. "Treatment" can also mean prolonging survival as compared to expected 

survival if not receiving treatment. Those in need of treatment include those already with the 

infection, condition, or disorder as well as those prone to have the condition or disorder or those 

in which the condition or disorder is to be prevented, ug,„ in burn patients or immunosuppressed 

patients susceptible to bacterial infection, e.g.,: P: deriVinOstl infection. 

t00381 	As: used; herein, :the:terms: "prevent" :or '`instigate" refer to prophylactic or preventative 

MeaSuret, :Wherein the object is to prevent or stir* down (lessen) an undesired physiological 

change, infection, or disorder. Beneficial or desired clinical results include, but are not limited to, 

alleviation of symptoms, diminishment of extent of disease, stabilized (i.e., not worsening) state 

of disease, clearance or reduction of an infectious agent such as P. aeruginosa in a subject, a 

delay or slowing of disease progression, amelioration or palliation of the disease state, and 

remission (whether partial or total), whether:detectable or undetectable. 

100391 	As used herein, the terms "nosocomial disease" and "nosocomial infection" refer to a 

disease or infection occurring or oriitinating in a hospital: or other healthcare 	Nosocomial 

infections are typically infections that are contractedin ai:hospital or other healthcare facility, and 

can be caused by infectious agents, e.g., bacteria that are resistant to antibiotics. In certain 

aspects, a nosocomial infection is not present or incubating prior to the subject being admitted to 

the: hospital or healthcare facility, which is acquired or contracted after the subject's admittance to 

the tic apital or healthcare facility 
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00401 	Similarly, an "iatrogenie disease or latrogenic infection" is one that is caused by or 

occurs as a result of Medical care. 

1004.11 	By "stibject" or "individual" or 'animal" or "patient" or "mammal," is meant any subject, 

a. mammalian subject, for whom diagnosis, prognosis, or therapy is desira.I 	align 

subjects it elude humans, domestic animals,. farm animals, and zoo, sports, or pet animals such as. 

dog‘catkguinea. pigs, MbbitS, rats,. mice, horses, cattle, cows, bean, and so on. 

100421 	As used herein, phrases such as "a subject that: would benefit from administration of an 

ariti-PSOdoinottroileourn0a Psi and PcrV bispecific binding molecule" and "an. animal in need 

of treatment" includes subjects, such as mammalian subjects, that would benefit from 

adminiStration of an anti,,Ps046*Onits Psi and Pc IV bispecific binding molecule, such as a 

bispecific antibody. Such binding: molecules can. be  used ,,e.g;,:  for .detection of Pseudonionas Psi 

dt PerV,(0., tbf a diagnostic procedutnyand/or for treatment, i.e., palliation or prevention of a 

disease, with anti,Pseudomonat aentginosa Psi and PcrV bispecific binding molecules. As 

described M more detail herein, the 4007,veygnmppos- oeruginwa Psi. and .PerV :bispecific 

binding Indlecules can be used in unconjiigated form or can he...conjUgated, 	to a drug, 

prodrug, or an isotope. 

I00431 	As used herein the terms "susceptible subject" cesuseeptible human subject" refer to a 

subject: e.g., a human patient, who is 0 risk., e.g.:,.  IOW.   risk, moderate risk, or high risk, of 

contracting a disease, e.g., a disease associated ..with 	amigtriosal, because of prior or current 

injury or disease, planned, current, or prior hospitalization, 	iman interisiVectire'unit, assisted. 

breathing, e.g., via mechanical ventilation through intubation or a tracheostomy, and/or known 

colonization with geryginqsA..erg4  in 	.respiratory tract, *ere the P. aerugitgwvcan be, in 

sot 	instances:, antibiotie resistant Ineertain aspectsa- subject colonized with P. aerusitiosa can 

be symptom-free, or can exhibit mild,. moderate, or severe disease symptoms, e.g, pneumonia 

symptoms as described elsewhere.. herein. A prior or =grent infection can be, e.g., a hum. 

infection,. a joint infection, a wound infection,. n skin infection, an itnta,abdominal infection, 

bacteremia, peritonitis, sepsis, an abscess, a bone infection, or a combination of two or more such 

infections. in certain aspects the subject can have, or be at risk of contracting acute pneumonia, 

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

susceptible human subject - On -be:itatated .with a bispecific antibody as provided herein to prevent 



disease, e.g., nosocomial disease, iatrogenic disease, or a disease caused by A: aeruginosa, from 

occurring, or to mitigate, e.g., alleviate, reduce, ditniniSh, lessen, weaken, lightcrk att*nate, 

palliate, or relieve, disease or infection symptoms resulting from P: am-11010,w itifratot; or to 

treat: an infection refiulting frOm zion;ig149, 	elitidnating or ldwering the bactetial burden 

of a P. aeniginosit infection_ In certain aspects a susceptible human stihject is a subject in need of 

geattnetit, 	:WO 	rise factors:  Os noted above) for contracting a disease treatable by the 

]methods provided herein, or because of existing symptoms that require. treatment, 

Bispecific Antibodies 

00441 	The MetliOS: pro sided by this dit14.lositte xtillre biS00-110 uttti`b dies or antigen-binding 

fragments thereat', Which specifically bind to Pset4d0M.01.1ais: 4teruginava Psi and. :MV. The 

bismifie antibodies or fragments the 	disclosed herein comprise polypeptides, e.g., amino 

add sequences encoding; for example; PSL,specific and PcrV-specific antigen binding regions 

derived from itmtiuttoglobulin molecules. A polypeptide or amino acid sequence "derived from" a 

designated protein refers to the origin of the polypeptide. In certain cases, the polypeptide or 

amino acid sequence that is derived from a particular starting polypeptide or amino acid sequence 

has an amino acid sequence that i5 essentially identical to that of the starting sequence, or a 

portion thereof, Wherein the portion consists of at least l0.20 amino acids, at least 20-30 amino 

acids, at least 30...0 amino acids, or that is otherwise identifiable to one of ordinary skill in the art 

as having its origin inthe starting sequence. 

10045j 	Exemplary bispecific antibodies for use in the methods provided herein are disclosed, e.g., 

its Per Publication No. WO 20131070615,. PCT Publication. No, WO 2014/07452.8. PCT 

Application NO,::PCIlli$2015/029063, and PCT.  Appliention No: PCPUS2015/03.0576, tim 

disdostots of*Iiiitb are incorporated by reference herein in their entireties.. 

100461 	Exemplary portions of a bispecifte antibody for use in the. methods: provided: herein are 

presented in Table 2., The CDRs hi the 	‘11., and say sequences are underlined.. The linker 

sequences are double underlined. 
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Table 2: Sequences 

SEQ ID 

NO: 

Description Amino Acid Sequence 

1 Anti-PcrV VH EVQLLESGGG LVQPGGSLRL SCAASGFTFS SYAMNWVRQA PGKGLEWVS 
AITMSGITAYY TDDVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCAKEE 

FLPGTHYYYG MDVWGQGTTV TVSS 

2 HCDR1-PcrV SYAMN 

3 HCDR2-PcrV AITMSGITAYYTDDVKG 

4 HCDR3-PcrV EEFLPGTHYYYGMDV 

5 Anti-PcrV VL AIQMTQSPSS LSASVGDRVT ITCRASQGIR NDLGWYQQKP GKAPKLLIYS 

ASTLQSGVPS RFSGSGSGTD FTLTISSLCIP EDFATYYCig DYNYPWTFGQ 

GTKVEIK 

6 LCDR1-PcrV RASQGIRNDLG 

7 LCDR2-PcrV SASTIQS 

8 LCDR3-PcrV LQDYNYPWT 

9 Anti-Psi scFv QVQ LQESGPGLVK PSETLSLTCT VSGGSISPYY WTWIRQPPGK CLELIGYIHS 

SGYTDYNPSL. KSRVTISGDT SKKQFSLKLS SVTAADTAVY YCARADWDRL 

RALDIWGQGT MVTVSSGGGG SGGGGSGGG SGGGGSDIQL TQSPSSLSAS 

VGDRVTITCR ASQSIRSHIN WYQQKPGKAP KWYGASNI aS.GVPSRFSG 

SGSGTDFTLT ISSLQPEDFA TYYCQQSTGA WNWFGCGTKV EIK 

10 HCDR1-Psi PYYWT 

11 HCDR2- Psi YIHSSGYTDYNPSLKS 
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SEQ ID 
NO: 

Description Amino Acid Sequence 

12 HCDR3- Psi ADWDRLRALDI 

13 LCDR1- Psi RASQSIRSHLN 

14 LCDR2- Psi GASNLQS 

15 LCDR3- Psi QQSTGAWNW 

16 CH1 ASTKGP SVFPLAPSSK STSGGTAALG CLVKDYFPEP VTVSWNSGAL 
TSGVHTFPAV LQSSGLYSLS SVVTVPSSSL GTQTYICNVN HKPSNTKVDK RV 

17 H1 EPKSC 

18 H2 DKTHTCPPCP 

19 CH2-CH3 APELLGGPSVFLFPPKPKDTLX1IX2RX3PEVTCVVVDVSHED 
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL 
HQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY 
TIPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 

YKTTPPSLDSOGSFFLYSKLIVOKSRWQQGNVFSCSVIVIHE 
ALHNHYTQKSISLSPGIc 
wherein XI is M or Y, X:.!  is S or T, and X3  is I or E 

20 CH2-CH3 APELLGG PSVFLFPPKP KOTIMISRIP EVTCVVVDVS  

HEDPEVKFNWYVDGVEVHNA KTKPREEQYN STYRVVSVLT VLHQDWLNGK 
EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSREE MTKNQVSLTC 
LVKGFYPSDI AVEWESNGQPENNYKTrPPV LDSDGSFELY SKLTVDKSRW 
QQGNVFSCSV MHEALHNHYT QKSLSLSPGK 
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SEQ ID 

NO: 

Description Amino Acid Sequence 

21 MEDI3902 Heavy 
Chain 

EVCILLESGGS LVQPGGSLRL SCAASGFTFS SYAMNWVRQA PGKGLEWVS 
AITMSG!TAYY TDDVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCAKEE 
FLPGTHYYYG IVIDVWGQG7TV TVSS ASTKGP SVFPLAPSSK STSGGTAALG 
CLVKDYFPEP VTVSWNSGAL TSGVHTFPAV LQSSGLYSLS SVVTVPSSSL 
GTQTYICNVN HKPSNTKVDK RVEPKSCGGG GSGGGGS QVQ LQESGPGLVK 
PSETLSLTCT VSGGSISPYY WTWIRQPPGK CLELIGYIHS SGYTDYNPSL 
KSRVTISGOT SKKQFSLKLS SVTAADTAVY YCARADWDRL RALDIWGQGT 
MVTVSSGGGG SGGGGSGGGG SGGGGSDIQL TQSPSSLSAS VGDRVTITCR 
ASQSIRSHLN WYQQKPGKAP KLLIYGASNL QSGVPSRFSG SGSGTDFTLT 
ISSLQPEDFA TYYCQQSTGA WNWFGCGTKV EIKGGGGSGG GGSDKTHTCP 
PCPAPELLGG PSVFLFPPKP KDTLMISRTP EVTCVVVDVS 
HEDPEVKFNWYVDGVEVHNA KTKPREEQYN STYRVVSVLT VLHQDWLNGK 
EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSREE MTKNQVSLTC 
LVKGFYPSDI AVEWESNGQPENNYKTTPPV LDSDGSFFL Y SKLTVDKSRW 
QQGNVFSCSV MHEALHNHYT QKSLSLSPGK 

22 MED13902 Light 

Chain 

AIQMTQSPSS LSASVGDRVT1TCRASQGIR NDLGWYQQKP GKAPKLLIYS 

ASTLQSGVPS RFSGSGSGTD FTLT1SSLQP EDFATYYCLQ DYNYPWTFGQ 
GTKVEIK RTV AAPSVFIFPP SDEQLKSGTA SVVCLINNFY PREAKVQWKV 

DNALQSGNSQ ESVTEQDSKD STYSLSSTLT LSKADYEKHK VYACEVTHQG 

ISSPVIKSFN RGEC 

100471 	The bispecific antibody to be administered according to the methods herein includes a 

binding domain Which specifically binds to 	aeruginosa Psi comprising a set of 

complemental* determining regions (CORO: HCDRI-Psi, liCDR2-Ps1,171CDR.3-Ps1, 

LCDR2-Pst, and LCDR3-Psl, wherein HCDRI-Ps1 has the amino acid sequence of SEQ ID 

NO: 10, HCDR2-Ps1 has the amino acid sequence of SR) ID NO: 	FICDR3-Psi has the amino 

acid sequence of SEQ ID NO: 12, LCDRI-Ps1 has the amino acid sequence of SEQ ID NO: 13, 

LcDR2.-Ps1 has the amino ocid sequence of SEQ NQ 14, and LCDRI-Ps1 has the amino acid 

sequence of SEQ ID NO: /S; and a binding domain whiCh specifically binds to P. aeruginosa 

NW comprising. a sot of CDR: 	 HC1)R2--PerV, HCDR3-PcrV, LCDRI-PerV, 

I.,CDR2-PcfV, and 1,CDR.3-PcrV, wherein HCDRI-PerV has the amino acid sequence of SEQ ID 

NO: 2. FICDR2-Pc.rV has the amino acid sequence of SEQ rn NO: 3, 1-1CDR3-PcrV has the 

amino acid sequence of SEQ ID NO: 4, LCDRI-PerV has the amino acid sequence of SEQ ID 

NO: 6, LCDR2-PCIV has the amino acid sequence of SEQ ID NO: 7, and LCDR3-PcrV' has the 

amino acid sequence :Of SEQ ID NO: S. In embodiments, the biSpecific antibody has a heavy 
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chain and a light chain. The heavy chain includes the formula V1-1X1114114A,SLIEIC112, 

wilOte. NM is an an*P ak.trugi0,* Pakr heavy chain variable domain including the atnitio 

acid sequence of SEQ ID NO: ), CHI is a heavy chain constant region domain-I. HI is a. first 

heavy chain hinge region fraginot, 	iS a. first linker, S is an ari* aehtginosa Psi Say 

molecule including the amino acid sequence of SEQ ID NO: L2 is a second linker, 112 is a 

woad heavy chain hinge region fragment, CP12:44:hcavy chain constant region dotnai*2, and 

CH3 is a heavy chain constant region domain 4. The light chain includes the formula, 

where Nit is an anti- #0/110/030 -POW light chain variable domain including the amino acid 

sequence of SEQ Na 5:and CLineludes an antibody light chain kappa constant region or an 

]antibody light chain lambda region. In certain aspects, CHI can include the amino acid sequence 

of SEQ ID NO: IC In: certain aspects LI and L2 can be the same or different, and can 

independently Windt (a) IciGOOSIn, *hate n :4p, I, 2 3, 4, or 5 (SW ID NO: 23), (b) 

[OGGiCiln, where it is 0, 1, 2,: 3<. 4, or 5 	ID NO: 24), or :a combination of (a) and (b). 

certain aspects 	can inchide the amino acid sequence 11P IOC (SEQ. 	NQ; 17), In certain 

aspects 112 can inehide the amino acid sequence DKTIITCPPCP ISM ID NO: 14 In certain 

aspects,:  CH2-Cli3 can include the amino acid sequence of SEQ 1 NO: 19, In attain aspects 

0112-Cli3 can include the amino acid sequence of SEQ ID NO: 20. In certain aspects, the heavy 

chain of the biSpecifie antibo4 	include the amino acid sequence of SEQ ID NO: 21, and the 

light chain includes the amino acid sequence of SEQ ID NO: M. 

Pharmaceutical Compositions Comprising Atiti-Pmdomonas aeraginow Psi and Peril 

Bispecific Rind* Molecules 

10048i 	Pharmaceutical compositions used in this disclosure comprise pharmaceutically 

acceptable. carriers: well known. to those of ordinary skill. in the art. Preparations fro parenteral 

.administration.incinde.sterile aqueous or non-aqueous sointions„ suspensions, and emulsions, 

f 0049j 	The amount of an anti-Pveudomonas (letup:now Psi and PerV bispecific antibody or 

fragment, variant Of derivative thereof that can be combined with the carrier materials to produce 

a single dosage foon will vary depending won the subject treated and the particular mode of 

administration_ naemplary dosage regimens include a single intravenous intbsion of an anti-

:Pam/camas aetutinosa Psi and PcrY bispecific antibody of about 500 to about 3000 mg, e.g., 
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about 500 mg,. 600, 700, 750, 1000. 1500 or about SOW mg. Dosage regimens :also can be 

adjusted to provide the optitnitin desired response (e.g., a prophylactic response or a therapeutic 

treatment response). 

100501 	The route of administration of an anti7Psvolommas a0.1.tginov:pod:acid Peirrhispecific 

antibody or fragment, variant or derivative thereof, can be,..fbr exampk, parenteml. The term 

parenteral as used herein includes, e.g., intravenous, intraarterial, intraperittnieal, intramuscular, 

or subcutaneous administration. A suitable form for administration would be a solution for 

injection, in particular for intravenous or intraarterial injection or drip. 

10.050 	Anti-Natehmaca arvittosa PSI and PcrV bispecific antibodies or fragments,:  variants 

or deriVatiVea thercklfcan be adrninisteted in a pharniaceutioaily effective anal* (r the #1.1)0 

treatment of or prevention of herdomonas aeniginosa infection. In this regard, it will be 

appreciated that the disclosed binding molecules can be thotoulated so as to facilitate 

administration and promote stability of the active agent. 

pos.21 	In keeping with the scope of the disclosure, anti-Pseuchimona itertigincda Psi and PorV 

bispmific antibodies•.or fragments, variants or derivatives thereof, can be administered to a human 

or other animal in aOtordatice with the aforementioned methods of treatment in an amount 

sufficient to produce a dwrapeutic effect: The anti4WIdointom aeroginow PSI and :PerY 

bispecific antibodies : or fragtoents, 	̀iants tat derivativoi thereof digetaSed 	can 

administered to such human or other animal 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. 

p0$3.1 	4ffective doses of the. compositions of the present disclosure for treatment of 

P.,4tlidottionas aeruginosainiktion.vitry. depending upon many different factors, including means 

of administration, target site, physiological state of the patient, whether the patient is human or an 

animal, other meditations administered, and whets lreattrisitt prophylactic:  or therapeutic, 

Usually, the patient is a human but non-human matinnals inciitding trausgertic mammals: can also 

be treated,. Treatment dosages can be titrated using routine methods known to those of skill in the 

art to optirnift safety and efficacy. 
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100541 	Auti,PAwdomonas 1.7erli gamma Pal and PorV bisperific antibodies or fragments, variants 

or derivatives thereof can be administered multiple occasions at various fkquencies, e.g,, as a. 

single dose, depending on various factors known-to those of skill in the: art. 

Methods for Rreventing or Treating Nosocomird Infections 

100551 	This disclosure provides a method of :preVerititig nosoemiiiitt infection in a susceptible 

human subject, where the method includes administering to the subject a dose of about 500 mg to 

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

hispecific antibody that specifically binds Neridivamaraeruglawa Psi and PerV. Thibispeeifit 

antibody .capt. he administered, e.g„ as a single dose of about 500 mg to about 3000 mg, e.g., 500 

600 mg, 700 nig, 750 mg, 1000 mg, 1.500 mg, or 3000 mg.. In certain aspects the bispecific 

antibody can be administered as an IV infusion. A susceptible human subject, as described in 

more detail elsewhere herein, is a person who is at risk of contracting a nosocomial infection but 

at the time of administration does not have an infection or shows no symptoms of an infection; or 

a person who has contracted a nosocomial infection that requires intervention or mitigation. The 

method further includes monitoring the subject for symptoms following administration of the 

hispecific atitiboarfi* e.g., through 1 day, 3 days, 5 days„ Taws, -1044ys, .15.:• - days 21 days, 28 

days, or 30 days. In *embodiment,. the method includes rtiOnitOing: the sitibjettt fir symptoms 

through at least about 21 days or more from the day of administration. "Nosocomial infections" 

are defined elsewhere herein and include, e.g., pneumonia, bacteremia, bone infection, joint 

infection, skin infection, bum infection, wound infection, peritonitis, sepsis, and/or an abscess. 

Symptoms associated with nosocomial infections, eg,, pneumonia, are known in the art, and 

exemplary symptoms are described in the EXamples below,. hi certain aspects the nosocornia 

infection is caused by, or is exacerbated by P. 04roginwa, Aoerding to this method, the human 

:subject is s.uccessfidly treated if, e.g„ at 1 day, 3 days,.5 days; :8 days,. 10 days, 15 days, 21 days, 

28:. days, or 30 days post-administration, the subject remains symptom-free (if the subject was 

symptotref= at the time of administration) or displays less severe symptoms than would be 

expected if not heated with MED139.04 in an enibodiment, the human subject is successfully 

treated if at 21 days post-administration,.The subject.Temains: symptom-free Of the: subject was 

symptom free at the time of administration) or displays less severe symptoms than would be 
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expected if not treated with MED13902: 	another end:Pediment, the human subject is 

successfully treated if at 28 or 30 days post-administration, the subject remains symptom-free (if 

the subject was symptom frmatthe-time of administration) or displays less severe symptoms than 

would be expected if .not treatedwith.MAD094 

100561 	In another aspect this disCksure provides a method of preventing or treating pneumonia, 

hospital acquired or not hospital acquired pneumonia in a susceptible human sub*  .t, Nvluere 

the method includes administering to the subject :a dose of about 500 tug to about. 30aI-mg,es.,. 

500 mg, 600 mg, 700mg, 750 mg, 1000 mg, 1500 mg or 3000 mg, of a bispecific antibody that 

specificallY 'bin& Psetidingottas ueruiginato Psi and PcrV. The bispecific antibody can be 

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 mg. In certain aspects the bispecific antibody can be 

administered as an IV infusion. In certain aspects the pneumonia is nosocomial or iatrogenic. A 

susceptible human subject, as described in more detail elsewhere herein, is a person who is at risk 

of contracting pneumonia but at the time of administration does not have pneumonia symptoms; 

or a person who has contracted pneumonia that requires intervention or mitigation. The method 

further includes monitoring the subject for pneumonia symptoms following administration of the 

fbispecifte:-antibodyfoivetbrough I day; 3:daysi.days, 7 days, 10 days, 15 days, 1.1 days;: 28 

days, or 34days. In an embOdirrient,the Metheid includes monitoring the subject forlyttiptOnt,stit 

least about 21 days from the day of administration. Symptoms associated withimeumortia.are 

known in the art, and exemplary :symptoms are deSOribed in the Examples below: ib Certain 

aspects the pneumonia is caused by; or is exacerbated by, P. aertiginuia According to this 

method, the human subject is successfully treated if, e.g., at 1 thy, 3 days, 5 days, 8 days, 10 

days, 15 days, 21. days, 28 days;  or  . 30 days post-administration, the subject remains symptom-

free (if the subject was symptom free at the time of administration) Of displays less severe 

symptoms than would be expected if not treated. with ME :I 	In an embodiment, the human 

tatbjectisluccessfuny -treated if at 7 days post-administration, the subject remains symptom-free 

(if the subject was symptom-free at the time of administration) or displays less severe symptoms 

than would be expected if not treated with MEDI3902. In an embodiment, the human subject is 

successfully treated if at 2.1 days-Ton-administration, the subject remains symptom-free (if the 

subject was symptom-flee at the:- Itittie of administration) or displays less severe symptoms than 
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would be expected if not treated with MED15902,.. liyanother embodiment; the :human:stibjectis 

successfully treated if at 2.8 or 30 days post-administration, the subject remains symptom-free (if 

the subject was symptom free atthelimeof administration) or displays less severe symptoms than 

would be expected not treated wit.mApp9o2. 

loon 	hi another Aspect .this .disetOSM.e provides a method of preventing or treating a disease 

caused by : :Pserm.liononas aeryginosa e.g., pneumonia, tracheobronchitis, bacteremia, 

endOcardit:K. meningitis, otitis media, bacterial keratitis, endophthalmitis, osteomyelitis, 

gastrointestinal disease, skin infection, septicemia, or any combination thereof, in a susceptible 

human subject, where the method includes administering to the subject a dose of about 500 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 Psnadoiikif*:#06-10:41.Psl_an4:Pcill. 'The.  bispeCific 

antibody can be administered, e.g., as a single dose of about 500 mg to about. 3000 Ong., e.g., 500 

mg, 6(19g, 700mg„ 750 mg, 1000 mg, 1500pg, :or 3000 mg. In certain aspects the bispecific 

antibody can be- administered as an 	infuSion. In certain aspects the disease caused by 

heudomohas aetuginosa is noktornial otiatrogenic, .A susceptible human subject., as described. 

in more detail elsewhere herein, is a .person Who is, at..risk of contracting:a disease treatable or 

.WV.erttable hy the Methods-  proVidtd herein:  but. at the time of adtninigration. does not have. 

disease symptoms; or a person who has contraMd. disease caused by 1),svgdomonas oenginosa 

that requires treatment, intervention or mitigatiott The method further includes monitoring the 

subject for disease symptoms following administration of the bispecific antibody through, e.g., -1 

day, 3 days, 5 days, 8 days, 10 days, 15 days, :2.1. days,. 288.days, or 30 days. in an embodiment, the 

method includes monitoring the subject for symptoms: through at least about 21 days from the day 

of administration. Symptoms associated with pneumonia are 	in the art, and exemplary 

symptoms are described in the E.xamples below,. According:to this method, the human subject is 

successfully treated if, e.g.,.at  day, 3. days, 5  days, -8 days it days,- 15 days,.21.:days, 28 days,...or 

30 days postiultuiniAtuttion, the subject. remains symptom-free (if the subject was symptom free 

at the time...of adrninistittion) or displays less severe symptoms than would be expected if not 

.treated with: Nfer)139.02,:. in:  an .enibodinwnt, the human subject is successfully treated if at 7 days 

post-administrations, -the subject remains symptom-free (if the subject was symptom-free at the 
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time of administration) or: displays less severe symptoms than would be expected if not treated 

pit MED13902.: an;.einbotiitnent, 	human subject is suecetsfully treated if at 21 da.ys post- 

administration, the subject remains symptom-free Of the subject was symptom free at the time of 

oroiiiistratibn) or displays less severe symptoms titan would .13e expected if not treated with 

NIED11902. In. another embodiment, the human subject is successfully treated if at 28 or 30 days 

post-administration,. the subject.  remains symptom-ftee (if the subject was •symptom free at the 

time of administration) or displays less severe:symptoms than would be expected if not treated 

with MED13902. 

certain .aspects. the bispecific--antib: • to be administered accenting :to the methods 

herein includes a binding domain. -whiCh specifically binds to Psl comprising a set of 

•Complementarity-Determining Regions (CDRs): HCDR1-Psi, HCDR2-Psi, HCDR3-Psi, 

.147DRZ,..psl,. and I:rDR3-Psi I, Wherein lj:cp..g.1.-fs.-fx*s the amino acid..]setinende Of 

SEQ:IDNO:10, HCDR2-Ps1 has the amino acid sequence of SEQ 11) NO: 1.1 , HCDRI,Ps1 has 

the :mitre acid sequence of SEQ II) .NO: 12„ LCDRI,Piil has the amino acid sequence„Of SFQ 11) 

ND: 13, LCD R2-PSI has the amino acid sequence of SEQ 1D NO.: 14, and LCD143.4st has the 

nitro acid sequOce of SEQ ID NO: 15; and a binding domain which specifically hinds to Pcr.V 

-comprising HCOR.I4CrV, FICDR2-Perlt,. HCDRI-PerV,. LCDRIAWV,. LQ.DR,2-PerV, :and 

LCDR3-PcrV, whercin- KDR1-PerV• had` the. arnino acid sequenceofSEQ NC't HCDR2.:-

PerV has the amino. acid sequence of SEQ 1D NO:. 3, 1iCDR3-PciV has the amino acid sequence 

of .SEQ ID: NO: 4., LCL4I-,POrY has. the amino acid 4tiente-of SEQ-  ID NO: 6, LcDR2-11crV 

has the: amino acid sequence of SEQ.-  ID NO: 1, and L€ 	has The amino acid sequence of 

SEA; 1D NO: 8„ In emhodimentsohebispecific antibody has a-heavy chain and a lightchain, The 

heavy chain Includes the. frirmiilalinCII14114I-S.-1.,2412-C112-CII3, where :WI Wan artfi-

PcrV heavy chain variable domain including the amino acid sequence of SEQ lD O 1,:-CH1 

heavy chain constant regiowdomairt-4 	first heavy .chain hinge reginn-fingment,..1,1 is a. 

first linker, Sig an anti-PM.Seni molecule inthading the amino acid sequence of SEQ NO: 9, 

la is a second linker,.1.312 is a second heavy chain hinge region fragment, CH2 is a heavy chain 

constant region domain; and:CM-is a heavy chain constant region domain-3. The light chain 

includes the formula. V.1.-Covhete VLisan anti-PcrV light chain variable domain including the 

amino acid sequence of: SEQ. ID NO:-.5.  ant CL includes an antibody light chain kappa constant 
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region or an antibody light chain lambda region.. In certain aspects, 	can include the amino 

acid sequence- of SEQ1D NO:16. 14 certain aspeclal,) and L2 cap be the same or difkrent, and 

can independently include (a) [SGOGSK where n is k 1, 2:,3k  4, or 5 (SEQ.  ID NO: 23), (b) 

I:GOGGin, where n is 0, 1, 2, 3, •4,. or 5 (WO 	 combination 01(0 and (b). 

certain aspects,111. can include the amino acid sequence ERKSC 03l: Q ID NO; 11)„ In certain 

aspects, HZ can, inthide: the Wino acid :sequence DriliTcPKT f.SEQAD NO: :14 b certain 

aspects,.:CH2-C.I.P can inchele-the amino acid sequence oft;EQ 	N& .I :.ht certain aspects. 

Clit2HCIlIcan include the amino acid sequence of SEQ.,  il. NO.: 	Ineettain aapeets, the heavy 

chain of the bispecific antibody can include the amino acid 'sequence Of SEQ-IDNO:: 21, and the 

light chain in  eludes the amino acid sequence of SE Q ID NO:. 22. 

	

00591 	Thebispecific antibody for use in the methods provided herein can be administered, 

as a single dose of about 500 mg to about 3000:rng,.e4„.:50 tt g, 600 mg, 700ing, 750 nag, 1000 

mg, 1500 mg, or 3000 mg. 

	

[0060i 	In some embodiments:  the serum. target level` ofthebiSpecifie antibody or antigenbinding 

fragments thereof is in. the range of about I pg/ml, to about 10 pg/mL, about 2 j.tglinl, to about 

9 	about N.AglitiL tOnhOnt 8 iitg/M.L, about 4 pg/mL to about 7 pg/mL, about 5 pg/mL to 

about 6 Wit .tibout,$-ugiruL to about 7 pgitnt,::.$ InOnt,tonhout,-8. Itgftrit„ 5 nWrol, twaihout 

9 ughtiL, or about 5 0:1011 to-ahOttt..10- pg/ML, In :COO entbOditrients.,.:thesertun target level of 

the bispecific antibody or antigen-binding fragments thereof is in the range of about 1 pg/mL to 

about 6 pg/mL, about 1 pg/mL to about 5 pg/mL, about 1 pg/mL to about 4 pg/mL, about I 

pg/mL to about 3 lag/mL, or about I lig/mL to about 2 pightiL. In one embodiment, the serum 

targetlevel:of the bispecific antibody or :antigen-binding. fragments thereof is: at least 1.7 ug/mL 

In another embodiment, the serum target level of the hispecifit: -antibody or antigen-binding. 

fragments thereof is at least 5.3 µg/nil. A serum target level: of about 1.7 jig/nil: is expected to 

prevent or treat it 	caused by $0-90% of P—aeruginQscr strains, A serum. target level of 

about 5..3 fig/ml, is expected to prevent or tmatinfections caused by the toughest ..11,-neniginoso 

strains te.g„ those: strains that are highly virulent and resistant to antibiotics,. such as ARC3928: 

and ARC:35024 

	

WWI 	In.icettaini aspects:  the bispecific antibody for use in the methods provided herein can be 

	

.t 	it 	as an IV infusioit. 
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10062! 	The. methods. movided herein are suitable -for use With susceptible human subjects as 

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 

mechanical ventilator, or acombinatiOn thereof HoSpitalization„ in some instances, can beJn:40. 

Intensive care unit OM Mechanical ventilation., if required can be through Mutilation, el., 

through an eridotracheal or riasottatheal tube, or through a tracheostorny, Patients who are about 

to be, are currently, or were recently on mechanical. ventitation can have a heightened risk of 

contracting a respiratory infection, e.g., pnetunoitia,.:04.„1WomortosgerrOnosa pneumonia In. 

those situations where mechanical ventilation is indicated, administration of a bispecific antibody 

as provided by.  the diSclosed methods can reduce the risk of contracting pneumonia, for example, 

while currently on mechanical ventilation, after mechanical ventilation is no longer required, or a 

combination thereof. 

[00631 	Invertain aspects the subject is colonized with :Ps'eudemonas cm:rug-Moo in the respiratory 

tact, e.g, the lower respiratory tract, at the time of adtninistration Ofthe-bispOfic aatibody, 

certain aspects. the subject's respiratory tract is colonized with: 1)... aerogintm one,. two;  three, or 

four days- 0100 adnittlistration of the bispecific antibody. Colonitation. tan be measured, e.g.,. 

by detection of P. aeruginasz in a tracheal aspirate:within :6 shours, -.12:hours; 24 hours, 4.8 hours, 

72 hours, or % hours priorto:adininistration of the bispeeifid. 	Incertaitinaspects of the 

methods provided herein, -the :subject has. not received antibiotics considered active against the 

gertigrocksa strain with Which the subject is colonized prior to administration of the bispecific 

antibody,. In certain aspects, the subject's respiratory tract can be additionally colonized by 

*pbylococcus aureus at the time of administration of the bispecific-antibody. 

10064i 	In certain aspects the subject does not have pneumonia symptoms at the time of 

administration of the bispecific, antibody. Syniptorns can be measured. -according to the-Clinical 

Ptilinonary if ;< 	Score.( M): lack of symptoms can heinferred 	at 2$ hews prior 

tothentininistration of the hispetifitantibody the subject. has ia-CPIS of less than 6. 

(00.01 	The. methods provided. herein -include monitoring a subject for disease symptoms, e.g., 

pneumonia symptoms., fono.wina administration of the bispecific antibody. In certain aspects, the 

subject, can bt ritionitor0 for pneumonia by chest x-ray, observation of respiratory signs or 

symptorns of pneumonia;  microbiologic confirmation of pneumonia, or any combination thereof. 

-26.- 



A subject. can be. ;determined. to have pneumonia, e.g., when a new or worsening infiltrate 

consistent with pneumonia is observed on a cheat x-ray,. when the subject displays at least two: 

minor or at least one major respiratory sign or symptoms of pneumonia, when. a: specimen 

obtained.frOm the subject is positiyefor X eteivining.byeultore, or:any emnbithitiOn'thereef Iii 

certain aspects the specimen is. a respiratory secretion of the subject„k respiratory secretion can 

be obtained from expectorated sputum, by endotracheal aspiration, by bronchoScopy-  with 

.bronchoalveolar la,.‘'age, by use: of a protected-specimen brush sampling in an intubated subject, or 

any combination thereof 

[0066j 	Minor respiratory signs or symptoms of pneumonia include,. without l.it itai€ c, a body 

temperature of ..greater than about 	a core body temperature of less than about 35 4'17t  

white blood cell .count of greater than about 10,000. cells. per cubic. millimeter :(mnr), white 

blood cell count of less than about 4,500 cells per mm3, a band neutrophil count of greater than 

about 15%, production of new purulent endotracheal secretions or sputum, new auscultatory 

Aadiaga„.4ttgoess. to.percussion, a new onset of cough, dyspnea, tachypnea, hypox.emia, or any 

combination thereof Major respiratory Signs or symptoms of pneumonia can include, without 

limitation, an acute change made itt the ventilatory support system to enhance oxygenation 

.comprising a. Paatifith ratio less than about 240: cam lig maintained for at least four hours, a 

decrease in the -NO-iiFi0.2: tatio of greater than .about 50 Mut Hg: maintained for at least four 

hours, the necessity to initiate or reinitiate mechanical ventilation in a non-mechanically 

ventilated subject, or any combination thereof Microbiologic confirmation of pneumonia can 

include, without limitation, a respiratory specimen positive for P. aeruginosa by culture, a blood 

culture-positive: for P.. aenig4nosq,;  .a pleural fluid aspirate or lung tissue...culture:positive for. 

aeruginosa„-or apyconthination thereof. 

(00671 	In certain :aspects, the methods.- provided by this disclosure can further include 

administering an antibiotic to the: subject prior to, concurrvitly with, and/ :following 

administration of the bispecific aittibOdy. Suitable antibiotics can include without limitation, 

aminoglycosides, ticarcillin, ureidopenicillins, ciprofloxacin, cefepime, gentamicin, amikacin, 

tobramycin, ceftazidime, aztreonam, cefotaxime, or any combination thereof. Suitable dosages 

and length of treanneacan be-readily determined by a healthcare provider. In certain aspects, the 

P. aeruginosa. strain:with which the].siihject-is colonized is sensitive to the antibiotic chosen for 
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.administratiorL In other .as 	:however; the P aeruginom strain with: which the subject is 

colonized is resistant or partially resistant to cane or tort :o *0 available antibiotics chosen for 

administration. In preclinical studies, for example MED15902 has. shown synergistic 

enhancement of antibiotic therapy :aping P. wroginst* pneum00.0 	4igiii0taittibiotic 

classes against both antibiotic-sensitive:and antibiotic-resistantR-  agniginout 

100681 	In certain aspects,: :the methods provided by this disclosure can further ..:*einck 

administering an antihistamine to the subject prior to concurrently with, and/or following 

:administration Ogle bispecific antibody. Suitable antihistamines cakiUclude, without liar itatiorr, 

diphenhydramine, clemastine, dexchlorpheniramine, azelastine, cetirizine, desloratadine, 

fexofenadine, levocetirizine, loratadine, olopatadine, or any critiabitultitth ther0f. -Suitable 

dosages and length of treatment can be readily determined by a healthcare provider. 

100691 	in certain aspects, the methods provided by this disclosure include monitoring a subject 

for serum pharmacokinetics of the bispecific antibody, tracheal secretion pharmacokinetics of the 

hispecifte antibody,..-or A:combination thereof, A subject:ean.maintain„.e.&„ a .sertnn level. of the 

bispecific:antibody of at least about I pginiL, at least about 2: 	at least about 3 ugimiL, at 

least akoot ggiitth,- at least about 5 uglinl, or.` . fit about 5.3 agithil, or more through day 7, 

.day  .14,. day-  21, day 2$, day 30, day :35, day. 42, or day 49 following administration of the 

bispeeiteantilaW For exaMple, agubject vou:tiaintaitl:A:strutrilevel of the bispecific antibody.  

of at least about 1.7 lag/mL, or at least about 5.3 ng/mL, or more through day 7, day 14, day 21, 

day 28, day 30, day 35, day 42, or day 49 following administration of the bispecific antibody. 

Based on observed increased clearance in ICU patients for monoclonal antibodies directed at 

bacterial pathogen 	MgD14$93),. pharmacokinetics were. modelled for KV patients with 

medraitioal ventilation following a single dose of MEM3902, A single dose:  of 1500 mg 

MED13902 is predicted to maintain serum exposure at about 1. As/mil, fair :>2i days in >90% 

-.Objects:. A.-single dose of 3000 mg MED13902 is predicted to maintain serum exposure at about 

filr *1 days it >90% subjects. Basedoupharmacokinetics in healthy volunteers (e.g., 

without. increased clearance like that Observed in. IlCUpAtients),: a single dose. of 500 mg, 1.500 tog 

or 3000 tog is expected to maintain serum exposure at about I tglint, for ?2.1 days in >90% 

subjects, for example 1.7 tgimIL for:?21 days in >90% sUbjects, such as:about 5.3 ttgAuLfor:›21 
.dada iii>90%-.stibjects„ Of course,'Ilie serum level of the bispecific antibody will' ary thriattohOut 
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the monitoring period, and can reach a maximal concentration orthebiSpecific antiboi* oretiox, 

of about 100 jagira:,,about 20.01.tglail., about 300 tig/mL, about 400 jig/mL, about 500 ggimL, or 

more than about- 450Q 14g./triL depending On the dose of bispecific antibody administered. In 

certain aspects, the area under the concentraticitAitntourve from firite4.00 to infinity (AUGYeari 

be measured.. Igor example, the AUC,. can be, e.g., about 204:10 ng-day/trit, to about 

6000 j.ig•daylmL, e.g., about 4000 1.1g.day/M1., kir a 1500 mg dose of the bispecific antibody, hi 

certain aspects, serum terminal half-life can. be  measured. In Certain aspects the volume of 

distribution at steady state (Vd88) can be measured. The subject can be monitored for 

pharmaeokinetioparameters through day 'kday lk day 21,. day 2$, day 30, day .35i  day 42, day 

49,..or longer Wowing administration. of tie 1'i/specific antibody. In certain aspects the subject 

tart .be 	through day 21. In certain aspects the subject can bemonitered through day 49. 

100701 	Thefolic?wipgdiselosed embodiments are otcrgiy representative Thus, specific  structural, 

functional, and procedural details disclosed hi the following examples ate not. to be interpreted as 

limiting. 

Examples 

Example 1: Clinical Trial Phase 1 Study 

1007.11 	A Phase 1, first time in human, randomised, double-blind, placebo-controlled., dose- 

escalation study was conducted that evaluated the safety and tolerability of a single ascending IV 

dose of MED13902 in healthy adult subjects.. Adverse event (A)., PK, and ADA data were 

collected through the big:studyvisit (60 days postdoselDay 61) in the 42 subjects who received 

MEDI3902 at doses of 250 mg (n: 3), 750 nig 0 ,-,  15), 1500 mg (it 14, or 3000 mg (0— 9).  

and 14 subjects who received placebo. All of the AE S in bode the ME113902 and plawboveups 

were Ohba Grade 1. or Grade:  2 in severity,. The most frequently reported AEs were Grade I or 

Grade 2 infusion-related reactions(p/42 subjects (35.7%] in the total NeltD/3902 group; none in 

die placebo goup) :and Glide I or Grade 2 headache (042 subjects 	: in the total 

MED13902 group; 2/14 subjects [143%1 in the placebo group). Adverse events of speeitil Interest 

(AESIs) included the events of inlision-related reaction (0142 subjects 1:35.7%] in the total 



MEDI3902 group; none in the placebo group), which were mitigated by treatment with 

otlipherthydratnine and. by slowing the ii .fttsion rate. Most events of infusion-11.4ated reaction. 

resolved either during or immediately after the infusion or by the next day. Two subjects (1 

subject in the •750..mg .kIED13902 close group and. 1 subject inthe `3.Q€ mg dose growl:did not. 

complete dosing due to infusion-related reactions. NO serious ad4.1.-etse events (SAES) were 

reported. 

100721 	PK and immunogenicity of NIED13902 were studied in healthy adult volunteers in the 

Phase I study. Blood samples were collected predose and at various: time. ptiinhiuP to 60 days 

postdose for quantitating MED13902. concentrations in serum and for detecting ADA against 

MEDI3902. Following IV infusion, MEDI3902 othibited linear PK in healthy adult subjects. 

Serum peak concentrations were Observed immediately postinftisiok and „declined in a big 

exponential manner over time.. MED13902 concentrations in the 250 mg dose cohort were 

measurable up .to 42 days postdose while other high-dose cohorts had measurable serum 

concentrationthOngh 60 days. postdose. A single dose of 750 natIV maintained serum. exposure 

above the target level of 5:3 ugfinL tbr 28 days for most subjects in this cohort. MEDI3902 

exposure in serum inmased in an approximately dose-proportional manner from 250 mg to 

1500 mg. and in a slightly less than dose. proportional manner .lien 1500 mg to 3000 log. Cam 

increased from 100 ggintl. at 250 mg to $68 uglmL at 1500 mg and to 83$ tigind... at 3000 mg. 

The area under the concentration-tinne .curve horn time. zero to.. infinity (AI X) increased dose,  

proportionally from 694 pg.dayhtLat 250 mgto 4246.1,twdaylmLatI500 mg. AIM at 3000 mg 

was 6540 tuvthyintl„. Serum terminal .half-life was estimated to. be 7-9 days:. -Volume of 

distribution at -Steady state (Vits). ws 	indicating limited distribution into the 

extra vascular space.. Of the $3 subjects, 1 snbjeet n. Cohorti 4 -(3000 mg) tested ADA positive 

postdose. on Day 61, The serum. concentration. ofME,D13902...iwthis subject rapidly decreased 45 

days postdose and. dropped to a. level below the lower:limit:of-quantification (LLOQ) 60 days 

postdose, suggesting an. impactof ADA on MEDI3902: 

100731 	ME0I3902 was-foundto be .generally safein the initial Phase I study. 
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Example 2: Clinical Trial Phase 2b Study 

100741 	the Phase 2, randomized, double-blind, placebo-controlled, single-dose, dose-ranging, 

roof-of-concept, approximately 429: -04,160S Will be. enrolled and dosed .at OW tiXiikfattly 

1.20 sites. primarily in .Europe. Subjects will be randainly asSigned in a 1:1..:1 ratio to receive a 

single IV dose W1500 mg or 3000 mg MEDI3902, or placebo, Dosing scheme can also be 

changed to a t:Liandormization between sink IV €1 -seOINWI..)13902 _at 1500 mg (or 3090 mg) 

or placebo. Randomization will be stratified by geographie region and by whether subjects 

teceived anti-P:.*.erogirmw antibiotic treatment (duration oft <72 hours) within the Khours prior 

to tandomizatiow-Subjects will be followed through Day 54449 days post investigational product 

admit lattation) (I `I 

100751 	In order to be -enrolled, subjects a:a*. required to be lg.  years of age or older, in. the 

Intensive care: Otit, putendy intnbated at id Meehan:W.1y ventilated, and expected to:  *Main 

inttibated and mechanically ventilated for atIeasfthrecAgys,at the time-of study entry. Subject 

must also be colonized with oemiEgoo in the IOW* .respiratory tract, as demonstrated by 

having a tracheal sample positive: for... trerviimsa within 3.0-  hours. prior to randomization, but 

are etirrently 1* Of P-:.c.rcisykkito*-re.lateddiseitse Subjects with eVidence of resolved pneumonia 

can beetuolled. 

100761 	Subjects are not eligible to participate if  they have. acute confirmed or suspected 

heidornonas disease at einament or before receiving MED13902. Subjects are also not eligible 

to partiCipate if they have previously received a monoclonal antibody, if they have a clinical 

pulmonary infection score (C.PIS)..of six or greater within the: past 24 hours prior to MEDI3902 

dosing, or if they,  have an Acute Physiology and (Untie Health EvalnatiOn,11 (APACHE4I). 

score of greater. than or equal to 25 or a SOFA score :ofgreater than or equal to 12 at time of 

gandmiaiiatiOk.:$tibjeCts with •actiVe pulmonary disease that would impair the ability to diagnose 

pneumonia. (e,g,„, attive-tuberculosis or Itmgal disease, obstructing lung cancer, large pleural 

effUsion. ox einpy.enta, tyStic fibrosis, .or acute respiratory distress syndrome with lung "white 

out") are not eligible. Subjects who are tract eostomy-dependent prior to hospital admission and 

subjects with bums on more than. 40% of body surface are not eligible. In addition, subjects are 

not eligible it they reeeive.d.an 	-oeminawr antibiotic far :more ithaa 22 mptio withi0.96 



hours prior to randomization, wherein. the antibiotic is considered active against-the:A aeruginosa 

strain with Ixhich the subject is cOlonize.d, or wherein.  ongoing. receipt of the anti-R.-Oirtgirn* 

antibiotic is anticipated. 

10,771 	Sttbjegs.  will be randomly .assigned to recei),T a single doseof 1500 mg. MEDI3902, 3000.  

mg: -ME6.13902, or placebo administered: via IV infusion:: on Day I. All subjects will be 

prettiedicated with antihistamine, for example, 50 mg diphentrydramine IV, clemastinc 2 mg IV„ 

or dexchlorpheniramine 5 mg IV (or another antihistamine preparation utilized in routine clinical 

practice for management of acute allergic reactions) within I 5,30:ininutes prior. to start of study 

medication infusion. Additional premedication of subjects with acetaminophen 650 mg orally 

andior methylpfeditiSobrie-20MOV- in combination with the antihistamine, or the antihistamine 

together with fhmotidine 20 mg orally with or without acetaminophen and/or methylprednisolone 

prior to start of investigational product infusion, can be authorized. 

100781 	The primary efficacy endpoint for this study is the incidence of nosocomial pneumonia 

caused by P; -covinos:o through 2f days postdose (Day .22) after mangle: - dose of IS4F,)f3902:in 

mechanically - ventilated stibjecti at risk for P. aeruginosa nosocomiat i pneumonia. The dosage 

levels were selected based-On data from the Phase I study.  (see ExaMple 	P1/PD data from 

prectinical pharmacology studies (e1.,...liesa in a murinek. aeruginosa-induced lethal pneumonia 

model), Ply. modelling based on observed increased clearance in ICU patients of other 

monoclonal antibodies. directed at bacterial pathogens (FIG; 2),..„-and a clinical report of median 

(range) time to YAP onset of 10 .days, Some rtiethanictifly ventilated subjects will continue to 

require mechanical ventilation throughout the 21-day postdose period, but some subjects may be 

weaned. off the ventilator during this period. Since theselatter subjects may develop nosocomial 

pneumonia caused by P. aerwinaga after they 'no longer require mechanical ventilation, primary. 

efficacy will be evaluated in subjects who were on meehanical ventilation at the time of 

extrolment, regardless of whether they remain on. or are v,Teaned.offineehanieal ventilation during 

the,  2.14lay postdose period. The secondary efficacy endpoints --Mil evaluate separately the 

incidence of nosocomial pneumonia caused by-A:WNW:00W vihik on mechanical ventilation and 

the incidence of nosocomial pneumonia caused by.  P. eterugmosa after mechanical ventilation is. 

no longer required through 21 days postdose. 
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100791 	The primary safety endpoints will assess.  TEAEs; TESAEs, and Al is through 49 days 

postdose. 

	

100801 	The secondary OMPOilltS 04E011902 serum concentration. PK parameters, and ADA 

response to .MEL)1:3902:: Through 49 days postdose) are designed to assess the presence of 

MEDI3902 Wm 

	

100811 	D#4 aSlysis will. be performed after all :subjects have completed the study, Analysis of 

efficacy, pt armaeokinetic (PK), anti•,drug antibody (ADA), andsthty will be performed on all 

data collected after the last subject has completed follow-up through 49 clays postdose to 

demonstrate that a single IV dose of 1500 mg (and possibly. 3000 mg). of MEDI:3902 has an 

acceptable safety profile and is capable of reducing the incidence of?, avnigtiOni pneumonia in. 

mechanically ventilated subjects in the Intensive Care Unit (ICU) who are colonized with P 

	

it 	ire „th6 IOW-et *pit-at-My.  tract through 21 days postdose (irrespective of mechanical 

ventilation at the time ordiagnosis), 

	

100821 	Tracheal aspirate samples are collected for microbiological assessment of acniginoso 

colonization on Days 2, 40,  I day), 8(: I day),. IS(:-I. day) 29(+ i day), and 50 (4: I day), 

prOvided the subject remains intubated. 

	

I00101 	:Subjects are monitored for clinical symptoms .of pneumonia and other serious 

1), a04giinnster infecting:daily while it hospital, and in aecordante With. syniptritr§ after hospillii 

discharge. At these times, the monitoring includes a physical examination and evaluation of vital 

signs. While in the hospital, CPIS• is assessed daily while the subject remains on mechanical 

ventilation. 

	

100841 	For subjects: with :suspected serious P. aet'ugifiasif infection, ichuital otrotorns (CPIS, 

SOFA, physical exam, and vital signs) axe assessed at the: day of onset and then daily through 

:resolution. Blood samples are analyzed iii all subjects with suspected serious 	aehqinosa 

infection on the day of onset and thetwo.following days,. Blood sampling analyses are repeated 

every other day in those that are positive-for .A etemsfinnsa pneumonia until they are negative for 

P. amigitma Tracheal or bronchial aspirates are analyzed in subjects with suspected serious 

P. aervginov in4etion that are intutiated on the day of onset and the two following days. 

Tracheal or bronchial: aspirates analyses are repeated every „day .in those that „are.positivo for  

aertiginaw pneumonia until resolution, Expectorated sputum is analyzed in :subjects with 

— 



suspected serious P. aenighlosa infection that are not iintithated (unless bronchoscopy perfiumed 
for:cliniced management and BAL or PSB sample available) on the day of onset and the two 

Mowing days. Expectorated sputum analyses are repeated every other day in those that are 

positive for P. ervitoOnao pneumonia until reselation, Chest X-rays are performed on Objects 

with suspected serious A'aenigitiosa-  infection on the day of onset'. Chest :X-rays are repeated in 

those With confirmed pneumonia aachMeoly iodicatotthro41h resolution. 

10085] 	hi subjects 'who are mechanically ventilated. At.: the time of diagnosis of P. 

pneumonia, the Criteria for the diagnosis requires that the subject demonstrate the folio:Ong 

radiographic, clinical, and microbiologic new onset symptoms/signs that are not due to any other 

non-infectiOns cases. 

1. Radiographic criteria 
a. New or worsening infiltrate consistent with pneumonia on chest x-ray obtained within 

24 hours of the event (diagnosed by a qualified tudiologist) 

AND 

Clinkal criteria: At least 2 of the fbliowing minor or I major respiratory sign or symptom of new 
onset 

Minor criteria: 

b. Systemic sign* Of infection (one or more of the following): Abnormal. temperature (oral or 
tympanic temp nature >3 C or a core temperature 38.3°C or hypothermia, defined as a 
core body temperature of < 3PCI and/or abnormal WBC courn(WBC. count 
> 10,000 cells/ ,s, :WBC count <4,500 cells/min% or> 15% hand neutrophiis) 

c. Production of new purulent endotracheal secretions 
New phyaical exarriinationfindirags consistent With pneturionialpulmonary consolidation such 
as auscultatory findings (eg, rates, rhombi, bronchial breath sounds) or dullness to percussion 

Major otheritt 

:e. 	Acute changes: made in The ventilatory support system to enhance oxygenation, as determined 
by; 

PaOlifi02 ratio< 2401  nun fig maintained for at least $ hours OR.  
A decreaSe its Paa#FiCli hy>.5o miii Hg.  maintained for at. least. 4 hours 

AND 

- 34 - 



	

3. 	Microbiologic confirmation (obtained within 24 hours of onset of the: evert): At least '1 of the 
fbliowing: 
f. 	Respiratory specimen positive forP aeruginosa by culture includes a specimen of respiratory 

secretion obtained by endotracheal aspiration or by bronchoscopy with BAL or PSB sampling 
in intubated subjects. In subjects who are not intubated but meet the protocol definition of 
at. e. 	ventilation, a specimen of expectorated sputum would be acceptable. 

g, Blood culture positive fOr-Fue.rnOirdir (and no apparent primary source of infection outside 
the lung) 

h, Pleural fluid .aspirate or lung tissue culture positive riir.aerugifialia &ring episode of 
pneumonia (only if Obtained as part of the subject'. a necessary clinical management). 

(00861 Subjects are considered mechanically ventilated if they are intubated with an endotracheal 

or .nasotracheal tube and are receiving positive pressure ventilation support or if they are not 

Mutilated with an endoultcheal .or runamacheal tube, but require 8 or more hours of positive 
. 	. 	. 

pressure ventilation withinthepast 24 hours. 

(00871 In subjects who are not mechanically ventilated at the time of diagnosis of aerugino.$.0: 

pneumonia, the criteria for the diagnosis requires that. - the subject demonstrate the following 

radiOgraphic, Clinical,. and microbiotogic new onset symptoms/signs that are not due to any other 

non-infectious cases. 

4., Radiographic criteria;.  
i, Ness or worsening  .infiltrate consistent with pneumonia on chest ,x,ray obtained within 

24 hours of the eveut:(diagnosed by qualified radiologist) 

AND.  

	

5. 	Clinical criteria: At.  least 2 of the following minor or I major respiratory sign or symptom of new 
onset: 

Minor criteria: 

Systemic signs of infectionpue or more of the. fbilowing): Abnormal temperature (oral or 
tympanic temperature >38'''C. or a core temperature 38,3T or hypothermia, defined as a 
core body temperature of ..<35"C), ,intifor abnormal WB(:: count (WBc.coutra > 10000 
cellstmtn3, WBC count.<4,500 cells/min", or > 15% band neutropbils) 

k. A new onset: of cough (or worsening of cough) 
L 	Production of purtdent sputum 
m. New physical: e: 	findings consistent With:  prienineinialpulmonary consolidation:so-0 

as auscriltatory findings (e g, tales, rhouthi, bronchial breath sounds), dullness to percussion, or 
pleuriticchest pain.  



Dyspnea, tachypnea (respiratory rate' 30 breath `minute;).;  or hypoxemia defined as: 
fit Oxygen (02) saturation. < 90% or Pa0z < 60 mm Hg on mom an if i0WeT than baseline, OR 
iv.. A need to initiate or increase sustained`(? 3 hours) supplemental 02 to maintain pre-event 

baseline 02 saturations 

Major criteria: 

o. 	need to initiate non-invasive mechanical ventilation or re-initiate invasive Mechanical 
ventilation because of respiratory failure or worsening  of respiratory status 

AND 

6.. Miccobiologic confirmation (obtained within 72 hours of onsetof the even*: At. least.. of the 
following: 
p.. 	Respiratory specimen positive for .P aerugimosa by culture: Includes either expectorated 

sputum or (only if obtained :as part of the subjects necessary :clinical management) a specimen 
of respiratory Secretions obtained by broriehoscopy With BAL Or PS B sampling 

q, 	Blood culture positive forPnertginaca (and no :otlimapparent primary source of infection 
outside the lung) 

r. 	Pleural thadaspitate or lung tissuecultuwpositivefor Paesruginov-fonly if obtained as part 
of:the subject's necessary clinical numagementl, 

100881 A subject is not considered to be. mechanically ventilated when an endotraeheal or 

nasotracheal tube is not in place and the subject does not require positiveventilation support .tbr at 

least 8 hours. 

too891 i'he incidence Of. I), aertiginosa pneumonia: thrOUgh 21 days post dose is calculated to 

demonstrate that administration of 1500 mg or 3000 mg MEDI3902 reduces the incidence of 

aorpginow pnettmonitL The incidence:4E: gerrig nosa. pneumonia through 21 days. post dose 

be: compared in subjects on mechanical ventilation and subjects 	whom mechanical 

ventilation is no longer required. 

100901 Adverse events and new onset: chronic disease are reviewed to demonstrate that an. 

administration. of 1500 or 3000mgMEDI3902 is safe. 

Example 3: MEDI3902 reduces lethality in acute pneumonia model at 

lower bacterial burden 
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100911 	The ba,  14: 00. effect...of hitED13902 administration was Studied in .Mite Ong an acute 

pneumonia m oa 1, .Groups of mice (ii -6) were injected intraperitoneally (I?):  with either 

decreasing cOneeritrations of MEDI:390241p Mg/kg;  (k5 mg/kg, or 0,2 rtigikg) Or a isotype 

control IgG antibody (negative control , 03$ ntsfkg) `I .Tatenty4).ur hours after treatment, all mice 

were infected 	with 2 x 10' Cal Ptotitylvoqs-apvinosa strain -6206 (Ix Moo), As 

shown in. 	3,: 4..contiol treated animals succumbed to infection by 120 hours post infection, 

However, MEDI3902 showed completeproteetion across all doses, even at lx.--LIDusa, suggesting 

lhat a lower target serum level of I.7 gginaL. in Wawa.: Win provide protection across most 

atrairts.of P. aeruglmut.4 

100921 	The breadth and scope of.:Iliepresent disclosure should not be limited by any of the above- 

described exemplary embodimen*:but should be defined only in accordance with the following 

claims and their ettnivalents. 
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WW 1'S PI4kliMED 

. 	A method of preventing or treating nosoconnal infection in ]a susceptible human: 

subject comprising administering to the subject about 500 to about 3000 mg of a bisPeeific:  antibody 

that specifically bin& Pvaidomonav •wrivinour Psi and .Pert/ and monitoring the Sailed for 

Symptoms for 21 days from the. day Of administration; wherein 'at 21 days post-administration the 

subject remains symr4torwitte or displays.loss severe symptoms relative to a cohort of susceptible 

human subjects administered a placebo; 

wherein the bispecific antibody comprises a binding domain whichlpecifiCallybinds to P. 

golifIrno mq Psi coP1Prisit18 a set of cort1A0PeolfaitY Cietqqtinit4TOSions (C. Rs) KDR I -PC 
HCDR3-Ps1„ LCDR1-K LCDR2-Pit and LCDRil-Pst wherein FICDRI-:ts1 has the 

amino acid sequence of SEQ 	10, fiCDR2-Psi hes the ammo acid sequence of SEQ ID NO: I 

, FICDRI-Ps1 has the amino acid sequence of 	ID NO: WDRI-Ps1 has the amino acid 

sequence of SEQ ID NO: p, LCDR2-Psi has the airline acid sequence of SEQ:  ID -319,! 14, and 

LCOR3-Ps1 has the amino acid sequence of SEQ NO:: 15; and a. binding domain,which specifically 

hinits. to P aerysipow Pc.tV comprising a set of CDRs: HCDRI,PerV„ MOR2-PctV, itIODR3-Pcr\t, 

1,C.DRI!;POrV:  LCDR2-PerV, and LCOR3-Pcfkr, wherein firDRI7fcrV has the amino acid sequence 

of SEQ ID NO: 2, HCOR2-PerV has the amino acid sequence of SEQ ID NO: 3. MOR3-PON has 

the amino acid sequence of SEQ ID O: 4;  LCDRI-PerV has the amino add sequence of SEQ 

NO: 6, ICDRI-PerV has the amino acid sequence of SW ID NO: 7. and LeD11,3-PcrV has the amino 

acid sequence of SEQ ID NO: 8. 

2. The Method of claim I. wherein the nosocomial infection is pneumonia, bacteretitia, 

bone infection, joint infection, :s in> infection, burn infection, wound infection, or any combination 

thereof 

3. The method of claim 2, wherein the nosocomial infection is pneumonia. 

4. The method: of any one 	claims: .1:  to 	Whenin the: pneumonia is caused by 

Pseudomonas aeruginosa. 
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The-method of:.any one: of claims 1 to 4 wherein about 1500 mg or about 3000 mg of 

the bispecific antibody is administered. 

6. 	The method of any one „of claims I to 5, wherein CH1 comprises the amino acid 

sequence of SEQ ID NO: 16. 

7, 	The method of any one of claims I to 6, wherein L1:and112 are the Sarrie r diffeoMt, 

and independently comprise (a) KiGGOSIn, wherein n is 0, I, 2, 3, 4, or (SEQ; iD NO: 23), (b) 

[SOCialn, wherein n is 0, 1, 2, 3, 4, or 5 (SEQ: ID NO: 24), or a combination Of (a) and (b). 

8. 	The: method of any one of claims 1 to 7, wherein: 111 -comprises • the. :amino acid 

sequence EPKSC (SW ID NO: 17). 

The method of any one of claims I to 8, wherein H2 comprises the amino acid 

sequence DICIIITCPPCP (SEQ ID NO: 18). 

lit 	•The method of any one of claims 1 to 9, wherein cliVCH3 comprises the amino acid 

sequence of sEQ1D NO: 19. 

11. The tneftd of claim:  IOr. wherein :CH24,113 doinprises the amino acid sequence of 

SW: ID Na 20, 

12. The method of any one of claims 1 tolt..mibetein the .heavy chaincomprisesthe amino 

acid sequence of SEQ. ID NO: 21,, and the: lightehain comprises the amino acidsequence of SEQ ID 

NO: 22. 

13. The method of any one of claims 1 to: 12, 'wherein .the about 500 to about 3000 mj of 

the bispecific antibody is administered as a single hitiayenousinfanion. 

14. The method of any one of claims I to 1400091, *herein at the time of the 

administration :the :subject is colonized with Psendoinonas aorttskosain themspiratorytraet 

15. The method of claim. 14, wherein the sidled does not. have pneumonia symptoms at 

the time of administration. 
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16, The method of claim 14 or claim 15, wherein the subject is colonized with 

P agrugirma in the lower respiratory tract, 

17, The method of any one of claims 14 to 16, wherein the subject's respiratory tract is 

colonized with A aereginosa one, two, three, or four days prior to administration of the bispecific 

antibody, 

18. The method of claim 17, whenein colonization is measured by detection of 

aeruginosa in a tracheal aspirate within 36 hours prior to administration of the bispecific antibody, 

19. The method of one of dens 14 to 18, wherein the subject's respiratory tract is 

additionally colon etl:1 y StaphylocOpens: aureus at the time Of administration of the hi specific 

antibody. 

20, The method of any one. of claims 1 to 19, wherein the subject iS about to be 

hospitalized, is currently hospitalized, was. recently hospitalized, is on a mechanical ventilator, or a 

combination thereOf. 

21, The method of claim 20,: Wherein the subject is hospitalized iii an intensive care unit 

(ICU). 

22. The method. of claim 20 or claim 21, Wtpteirtz*,Mlbjed is inniWed. 

23. The method of claim 20 or claim 21, wherein the subject is mechanically ventilated 

through an endotracheal or nasotracheal tube. 

24. :l to method of any one of claims 20 to 23, wherein the administration reduces the risk 

of pneumonia while on mechanical ventilation, 

25. The method of any one of claims 20 to 24, wherein. the administration reduces the risk 

of pneumonia after imechanicalventilation is no: longer required... 

26. The method: of any one of claims 1 to-23:, Wherein. 1500 mg of the bispecific antibody 

is administered. 

- 40 - 



27. The method of any one of claims 1 to 23, Wherein :3000 mg ofthe bispecific antibody 

adniinia*ed. ; 

28. The method of any one of: claim I to 27 wherein the subject has not received 

antibiotics alive against the A gelvitroso :strain with which the subject is colonized prior to 

administration of the bispecific antibody, 

29. The method of any one of claims 1 to 28 further comprising administering an 

antibiotic to the subject. 

30. The method of claim 29, wherein: the P, rtes gionsa strain with which the subject is 

colonized is sensitive to the antibiotic, 

31; 	The method of claim 29, Wherein the P. oetliginosa strain with. which the subject is 

colonized is resistant or partially resistant to the antibiotic, 

32, 	The. Method of any one of dahlia 29 to 1, Where* the antibiotic is administered prior 

to administration of the bispecific antibody, concurrently with administration of the bispecific 

antibodyjollowitig administittion of the bispetific antibody, or any combination thereof 

33. 	The method of any one of claims 1 to 32, wherein the subject maintains a serum 

concentration of the bispecific antibody of at least about 1 pgiml through day 21 tbllowing 

administration of the bispecific antibody. 

34, 	The method of claim 33, wherein the subject maintains a serum concentration of the 

bispecific antibody of at least 5,3 RWrril through day 21 following administration of the bispecific 

antibody. 

35. 	The method of claim 33, wherein the: subject maintains .a salon concentration of the 

bispecific antibody .of at: least 1.7 1.tgira, through about 7 days , about 21 days, or about 28 days 

followitig adniiiii4ittiotrof the bispecific antibody. 
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