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Use O A Therapeutically Effective Amount O Bb-12
And LGG In The Preparation OF A Medi canent For
Preventing Or Treating Respiratory Infections And
Acute Oitis Media In Infants 5BACKGROUND OF THE

I NVENTI ON [ 0001] This application clains priority to
United States Provisional Application 60/584, 830

f i Iléd QIﬁJA)T lrbramﬁdalljv\ﬂffetti‘i&Ammnt 06 Bh-EBdAbg LGG In The

VEhbragon 1o bogsdheaiy BB Or dhinekepiiory

gener ally thﬁhQ%%J&Eu@r%Meﬂﬁ R{hﬁixﬁﬁt' ng
respiratory infections and acute otitis nedia in

infants. (2) Description of the Related Art

[0003] Respi I at o XchiAebuNBIGHE TR TRyBRGIGR! T eTe! Y
conmon, especi first year

{li001']f e, Thisfapplicatian elapﬁ@ BeoritY to @eitdd StatesFesdsicadlor y

Ct 15 eriencing between three

hakerg phBatER AR b 1, Eoh oL 8 csrire Su iy Seetedss
aéreﬁmhat@teﬁtldegss than one year of age are hospitalized
fﬁ espiratory tract infections each year in

e U%@—E}—SE—%" of) one. [ 0004] Respiratory infections
pobZihei rhe be%bﬁﬁﬁvérﬁan rABRS dehemiyitd &l methc9¥EpRventing or
depending on the ty of virus and the |ocation of

R mf‘ﬁlﬁtﬁ’@? azélaégtsu qtifis Blegiq iRfréemtsons of t en

mﬁ)m f Beborii6ABEINGRIRSd @pmON col ds, causing
nf | ammati on and swelTing of the i ni ng of the nose,

{Qﬂﬁiﬂt aRespifatery dact infeclionserg exvemﬁtymomnmmmpwlimmong
rkdhts.| B tRe RisY péé/r F R ﬂ%rﬂgarevegf{)ﬂé td ,%fca th Jﬁrfatér? fract
ynpt ons  of f

upper respira tract 0 i nc
inéaatipns, aﬁeh ﬁspermamaaweamb tﬂeearaime@fecﬁorz&rﬂufméhat year

SBIEN ARBAERs LIRS 1oEL B PRSRor BAURSA 3G AP fuer

er upper resplratory I'nfecti'on, cr oup
eespisatpricteand lmfeﬂﬁlghs amﬁ yearyjn g Lémtgrié‘é@teafabbﬁeat h| ng

005 S ko B A e LRI

seNera uepehding uppmsrtypespvmﬁtmd;ﬁhe ffcatien ofitbe mf_e_ctl_on. Upper

Rrbuafl Preknd G Bratee LepeRe os S Bhbeselons
inflainnfadiot andpdeking bithe tinid@yod thegerse! thavat faod sinpees.s  of

ﬁfﬁluenz\éa@o%%ﬂﬁ/%nbw%’as%e flu, is a highly contagious viral infection of the

upper respiratory tract. Symptoms of the flu include fever, chills, headache,
muscle aches, dizziness, cough, sore throat, runny nose, nausea and diarrhea.
Another upper respiratory infection, croup, causé_s a very desp cough and
varying degrees of breathing difficulty, primarily when inhaling.

[0005] Lower respiratory infections are generally considered more serious
than upper respiratory infections. Respiratory syncytial virus (RSV) is the most
frequent cause of lower respiratory tract infections in infants and children

younger than four years of age. Van Woensel, J., et



WD 2006/ BO7526PCT/ US2005/ 023330 al, Viral Lower
Respiratory Tract Infection in Infants and Young

‘Chi | dren, BMJ 327:36-40 (2003). This is such a common '

virus -that virtually all children have been infected

- wookieRRY by the age of three. In (nost infantECTanskoos/4023330
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- consi dere
- ofastinbtiorenHowevehaslent wheasmcoinetieps actidewslop@ifor specific

~ respiratory infectidns, they are expensive and.not universally ava-il_ablé. |

children, RSV is a mld respiratory infection that is
i ndi stingui shable 5froma comon cold. It usually
causes nasal stuffiness, nasal discharge and coug

h, |
[ abpBiratknwer Reapisafani dTa¢idniaction| i daapts and Yogrg @pildren,

c : RN ti-H A : -

B SZTRE o, R SEER S b Mt Ry et

akRilRehinskaskdy infasbaniith RBIby itha gk eaideona: ést infants

i nk- 10between RSV infection in infancy and the '

dend chijdeemt, RSBV isa unilc: Feshifaien r-'ﬁﬁ'—}CUQgtﬂ%ﬂ*a!S pRistinggghable

later in childhood,h ! v AT _
071 ABRITORE Lot orLY SarSEdPESRESuItoss, pagd diédtirge

capllcordghl ons which extend well into childhood.

[0007] Bronchitis is a |ower respiratory .infection

t FRROGIf f e Birstectien BB dhE Y| INYQlves bold fsam@ Bnsel saprrses,

d.swel | | due 1 9, Vi pal_.| tian. i oliti
SR A HE (o B o SR, G et e
| pspiinges that reddctivatddbydidctsrialfandhdras ribttionsc aAilibkr

tubes of the branching network of brochi. Th

i hetaerpRVbinestiardpdntnay and Fh%@?valfa@aaewf;e igeyrrent

BB, S SR T Pt S ot

i Thas! imiingRSViisfatiohaltoyld hrevens sesens mspirtatory

- infants | ' ira. Pneu) ia 1S sed b
Bt T
‘ ILdaﬂ(ﬁ‘i W o henitidis ﬁﬁé\ﬁ@r ngp@'aﬁﬂg%fe@%# betlaffRRtR

int er eres wth proper exc u?a%? of carbon
dbrorichéal titbes, seueing gawbwing:apd swebingadud {0 vical peilammation.

Bl o PPN B i W

Viriapahalioh oM< Smifies 88l dri tohBs @F 8- bemching netaiotenf
is currently available. Sone respiratory infections, - .
i hegahdi Ageiinfacien causaa jalieregrtugatiieg figquens and dramatic

RN R b BEENG End G0 (E0ARe YRGRAZRION® 07 ey

a[eo0BPeNThedoned reudiratonyiafestionythatisi prabalely the most serious

"Simlarly, drugs to treat these infections. t?av

| forin@nts irpneimpniey RRetionia Bisef iy ariniection in the

reventi ectl ons

}Nﬁg)e Pgtg?désﬁeﬁ H*Oerrh go We%bf%ﬂﬁ%é‘%h[fﬁﬁﬁfdﬂ%ﬂ oﬂ@fﬁ?&QFﬁRﬂem =

resprratory 1n

i Ratuié atiias intE AORKOVitIF pegpemexatesigeraftoaryon disside. The

infections are often assqciated wth acute_otit].s
nEaVality AORS PREVBIOBIRWIT ASPARd G dne AUt e Tk ISy
Iﬁ\("?m acterized by.an acute, short course of
inflranmation and fluid in the mddl e ear. AOM can be -
a[ooog]ani edbstyipper antdiloswe ozspiratbmnintections are hawsad by

g O PP PRI 55 B R BBy i able.

SREHS IR R SeRond AR FRERAOTEp SR SeLented i a

| 'Similarly, drugs to treat these inféctio‘hs have limited ava_ilabilify and are
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. by one year of age. Eighty percent of children have

had at | east one episode by their third birthday.
Bet ween one and three years, 35% of children wll
have had recurrent episodes of AOM [00012] AOM can

wo baceassed by viruses or bacteria. The nost CGTO'IIDUanusmzsssn"

15bacterial strains that cause AOM are Streptococcus
pneur noni ae (35% of cases), Haenophilus infl uenzae

(30% of cases) and Moraxella catarrhalis (10%o0 :
caspansiviSeThus eit basdd bpdisedulig; nf§v1ﬂﬁeaq0@w1n9d|@@@§@ethod for

tﬁwﬁk%‘éﬁ%%tf’%rpfsyeaﬁm PR gtory iREfons g "

Lﬁ t' ErRNRSATEEHIr NPy BEREL wredtroeae a‘r@roﬂ%ﬂ\éééﬂﬁihté@wnh
er 2 I sease in infancy. The di sadvantage to

tacstethusspedao(ﬁmm ralspiknowreas Fiddieiearinfection. AOM is -

devel opnent, of antl |ot|

STl Shad Hobi gt (AT LRI A BmEBlof SR in the
I frd@ibadyr. tﬁmpﬁéﬁrpbé|do&§rr3i§in§@b?@hlﬁ&i@0bbﬂgh fever, sore
SSimlarly, between 30% and 40% o i nfl uenza& and

athoat, 8avEche MiyRatuss, Hasilessnessi. aﬁgtéh&% lorsy el 2pieiite,

i R L e e GRS

thﬁerﬁﬁﬁrdeqaraté&:a&merﬁd tiaecbrmﬁtmtesacam t he Amen can

- Acadeny. of Famly éSI ci ans have devel o

' gmcm neflfQU@@f@@ﬂt A

chiljrepihave ftﬁ%%‘?ﬁﬁ{) PR eB%Sode of AOM

S P r
Bl Py e, M e BN FaReatre
S@b%@ﬁmﬂ Byt m@trd;hmﬂ Wﬁ&m&gleﬁv&embnéﬁnﬁdh@e yeaa'sj\/&ﬁ%mf
Clinical Practice Gideline avai |l abl e

‘—aﬁh"qrﬁ@r"ﬁﬁlh@é@ﬁ@é’cfﬁ@“ﬁ‘ﬁnéepl éd’?‘at rs i mportant to :

P dct?‘ﬁ dﬁﬁ g?h i & cénfé?ﬂg‘%@uggs SPBEERTR. [Tife most common .

IS paln Serl ous condltlon in
| bhaterisl aimdny doaipcanksd AOdh arg ﬁm@pﬂc}cqcnua pneumoniae (35% of

) r%%g t Ejd%ﬁﬁph?{fy@d L?eéfggi? ﬁgﬂ%{ﬁ E%%)Bes% g%@d@%ﬁvj% cattaﬂhahs

ef{ @%tof%sEQF Bé@&k’ﬁ‘ﬁdd@ﬁab@ﬁ"ﬁnb Hifejtientip SaLS@ R infection,
infection and AOM Specifically, one study indicated .

t ARIMti$ sofreaeily greate yugbﬁh%@dwmatratmra@f anfibjplies. In

| R ARYiBe BRREILRES, e o AUnef f8 g oter

1Qisebestin difanbenThe rﬁmmmsg@to tmﬁaﬁdéspmadmntﬂblstlof
excl usi ve breasff eedi. n Bacjﬂ}[ ach, V

iepinent indbs SevelopBiental SUPOURTessbingp. For exarple,

I C out

| Aﬁgivséc%ig glyyand ab%pﬁsgﬁnfah@gﬁefafé.@%r@w BReh

ave signi

 epeniRiliiss ahd A@halbapodns | Sﬁrarkmsty \ualwaere 36%¢ bud 405 y)f H.

' Bthigsaq eriain: S0% ) W St A Hoimchabpel

ABRhc; prom)t es the growth of benefici al
ﬁ-{ eiEHa sul angs Lactobacilli and Bifidobacteri a.

D[UU(_M.?.]et Bue 0ithe phesalefice of an(iBiotit 498stbR08 AIG9P) -
‘pathogenic. bacteria, the American 'Academy of Pediatrics and the
Ametican Academy of Family Physicians have developed guidelines

* suggesting a limited prescf_iption of antibiotics. for AOM. Americén

Ac:ademy of Pediatrics and the American-Academy of Family Ph ysicians,
Subcomm.'ttee on the Management of Acute Otms Med:a Clinical Practice

' Gu:de!me (March 2004), available at’
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[00015] It has been shown that the mcroflora of
breast-fed infants contains predom nantly :

Bi fi dobacteria. In contrast, the mcroflora of
20formul a-fed infants is nore diverse, containing

woBidfcielhact eri-a and Bact eroi des as well as th@cmnxezmwnzsssu

pat hogeni ¢ speci es, Staphyl ococcus, Escherichia coli,
and Costridia. The varied species of Bifidobacteria
in the stools of breast-fed anelﬂcx Iafedlnfantfa

dhﬁpéhnlw arspiorgiRreBuiliiinalogpomapdforlhaigipsesagAntibiotic

PGSBS Bl SR ol A b Al
¢ hférb@ié%ﬁo%ﬁr@ﬁée aslirbiddrerentithisqraingil bihdsepibug condltlon in

proteins in human mlk, a | ower phosphorus content in
hinfantsrandyowing chigiga- vari ety of ol i gosaccharides in

nmgryf%?a’ﬂ%%g?@% X %{f@&ﬁﬂﬁu@gg&ﬂgég results indicate

Agogtpahsti@dding may havek sodihedt efféct onthBifeddidriy of both
Products for 30lnfants: ‘A Cormentary by.the. ESPGHAN

Ciséant nespirateriinfection and AONL (P esificatlys ppg stug indicated that

0 P30 SEOS P B g

buwstAsd 3/8-fdid hﬁﬁease ireeiski oa Mfmttt&m@ﬁtahzatrmrtm respiratory

‘treatment or pr eventi on. ﬁf res$| rat (ﬁ%%# nf ctions

atidediion whepsoraparse:ts at § QRt Ugiye
F’S{’e}]a%ttfee% ”ﬂa(‘é\‘?faldﬂ eabt )g Qr&@méc%troﬂdé@ébsmed 57:237-

reast eed for bétween one and two 5Syears.
| A3 203 padditionally,iirfanthue\ae, bre hsttard have been shown to -

v reN b Tner (RS TR eableLBLATM i ots who

ﬁr@ s)f(%h%%@tfbﬂau@féaﬁr 9uffvt ému PRdiff. mdmpevqn 897).

elr iesS are a week y four nonths of -age
smese dnffefrances myebe @tﬂrabutﬁﬂ f@ tbﬁ factrtbgbhumabaﬁi!% promotes

iR PibRrRET BRbERR S EqfoBdil i BiERbRCR

"B@H’yheB&f aﬁi@Ofﬁ@J&u(m@mg@Wm@W way to
encourage ut- col oni zati1on with_ beneficial - :
ﬁ%msbe@n shewmttat hermigrefiara,ofbraastdgdiigfants

t E&%ég{% é&@oﬂqﬁbﬂﬂf B boa‘?:té?fa PhQRHAESE tﬁ@‘?ﬁlﬁﬁ?]fﬁ:ra of

Pr'ob acteria are I'Ving m croorgani Sns

 efrniuldeat frifantl isehbrcdivense, thetainiag Bifiddbddierinant

15Lactobaci |l us spp, and Bif dobact er.ium
o BotproRes asEh 2o0pe neie RAthSGTE SPPEEs. SrambARGaceus.
SEQBI’J@I?CH:Q 5. SRy @Igﬁ‘ﬁﬂa“:‘hﬂ’f@v%f éc?gﬁé[»c‘égséklagfaﬁﬁég:?}dcf&:a in

varil ous gas?r ol ntestl na di sorders

' .'eﬁ@nﬂbeis chi ISeaBafezhandifortn@aded ifants diffedas wedlt &% vatety of
" the us probi oti c ani s
LBt eTB e ver BRSTL R R S e O e hte syt Tagal flora of

' BFe%%E—'fé@hnH HhRAICRd iRfdré "’}ﬁélﬁdmﬁhﬁe W@Péoﬂ@ﬁ?aﬁ@t

fections outside -
tdjué‘eremtm;nmmom at protelrisl io hpnaai otilkea Itveeephesphorus

oSS b S

o | A8 BlinerBuB TRl 6nd QBRI HeeliiBfs Bt ihAGhbGR ingtion in

30

er no I'd not. show a significant 25efféct in

't premst nﬂlkd e%gcﬁsnn @l ehePfalB@ﬂceBaqtedﬁ ﬂmﬁei‘&h‘m Products for

S{é%)%ents for g%@b al éaﬁr{ﬁ/&&t ent | M@Jg@&

%%%6%&? e W %Scé@@ 374 2@ 2o b%@éle@@%f the cause

, afdmme ﬁtffeﬂthgohie(ﬁenaipwulatgem itrisl cheap thokdi hJEast milk has a -
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. one
' Wmllajpmm Iaa\&‘()belm effactivd i decreasiag tbé indidence of

PR flot® R ey SRR Rlso B gl e cobiotic
-BbmBIrtRIBY oRB1 BBH9BnBX . NMhermophilus did not show a significant -

30treat nucosal infections such as respiratory tract
infections. Simlarly, US. Patent App. No.

20040265291 to Drake, et al. relates to a nmethod of
inhi biting or reducing chronic or upper respiratory

WO pp8eS2en and ear i nfection through the PCT/US2005/023330

adm nistration of a bacteria, a bacteria nutrient,
and an antim crobial agent. These references,

TR a0ld BLR AT LR bR IR Vi hons

igHARDMLEI O treat respiratory tract |nfect|ons or AOM
00020] The gut mcroflora in infants is known to

ﬂagm | e%cléthdb@e‘?-fﬁﬁé@aﬂ M"Ieﬁﬁidﬁﬁ&t obfedintigsand Wend Health |
GG, R eGS0 e g R BB pdindghd two

. SRETs, hﬁﬂ@@alb@éﬂfcbbnm mmvbmthes@%tﬁfmme@idatlbi‘i@are

m croflora of an infant contains only a fraction of
sretimes diftiewhfarverkingomethers dadeliaw.e ImtheEipited States, for

%lxﬁﬂTp*% %ﬁop&qg%tlﬂ?\éﬁﬁﬂew lnt%ﬁ%%rﬁnﬁy@%g)%%ﬂee‘# babies

popul'ations and species vary so I nmensely"
@ aokeak oldhf Bt}tfomnnhohltt& gliagef8 tih afdufants rdcebanfoainula on

‘be assunmed th rob| adm ni stration desiqgned
h 5% af A

PoieoslaTRAsIE. 8 Mprsandaiabls arepeing braastied at

B | 't\mé%tmo ths[&lﬁé%%lmmf VPUARGH gelfg?”ﬁ%b h%isrzddt?!z@ﬁ@ (S0p3).

to provi eapr ioti ¢ renmed or the treatnent
QﬂOME]ver@m@mayftormmuragegyt colbeization svitimble Aéiidialn

f ant ENTI ON [Q00221Briefly, the
ﬁ@@%{éa@ﬁg& 8 Gt G doetugel MaveohTRod for

fMﬁi%h‘aﬂSn &t probidtit BActaRP| PRItibtc hACEALHE Svin
ants, conpri.sing 20adm nistering to the infant a

‘ nhelroa:pgamlsm ﬂhgat exed bangficiareliactsain the heaith obife host.

PRI P S Do

' gp@t\ﬁbb diprlobidties. Peebiotics Bacts akahéss hate deanahown effectlve
-Bifidobacteria in the intestine In one enbodi nent,

imiephing yapaes Qﬁﬁtﬁﬁﬂ@?féﬂaég's@é@ﬁfﬁe chosen from anong

1 &ﬁnﬁa %‘21*?%%?:{ 18 B@tpgtégl?@”étdﬁ §49 to Reid, {/elates tothe

atory propertie hese sp

ugelof qheeblbtlc rmquIJQBKIISB}S Bidhi mjﬂacmbadnYUSMt s B.

BllBhsiceniitnin Kestipoitaslinaiiplachon Tisenis? e Aatent does

RLE ey RRich iy SeRmdr o ifoBlorkPoutside iHeDPR%Ehal fact.

ment probiotic that pronotes

effect in 'terms of decreasing thé frequency of overall incidents for which

healthcare attentton was sought. Saavedra, et al Am. J. Clin. Nutr.

| 79:261-67 (2004).

[00019] U.S. Patent Apps Nos 20040057965 and 20030180260 to

Clancy, et al. describe the adm:nfstratlon of an antigen and a probiotic to

- treat mucdsai infections such as réspiratory tract infections. Similarly,
U.S. Patent App No. 20040265291 to Drake, et al. relates to a method of

:nhlbltmg or reducmg chromc Or upper respiratory infection and ear -
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. [00024] The present' di sclosure is also directed to a

novel method for preventing or treating acute otitia
medi a-in infants, conprising adm nistering to the
infant a therapeut ically effective amount of at | east
one Bifidobacterium species and at |east one
probiotic that pronotes the growth and adherence of

oo et AP 4 B, o
directed. t t

555 B, AR, TR s NI i
ggo?l%isﬁ%oh Brid 88 Mot distlsertht eihinistrationaf probidtics to o

I'stering to the infant a 10therapeutically
efififants todreatrespiratornatractiaéections awiAPobact eri um

) Zﬁﬁ&ézeﬁaﬁ&rﬁié& GSn R AP b il B8 BPEES abiopes

@éﬁﬁ&ﬁr%w ZGIP WtiRStheaicrofioia o an & ABRlhan edasists of

ere 1S provided the use of an.anmount of
andré than 1D@'niorddﬁgamsma3mi nearly$0% spenissssamadeing

Deermndl ey sopedaing Rengligh T el & i edains

_bz)'h@ﬁé? F’raﬁ@BH bf %ﬂésé‘[iﬁcrb@i‘c_farﬁé&nsl A28 ibdsnng nuliber but also )

vant ages tound be achieved by the

 piespaticsighersibyr Becausaithe bactprisnapstationssand apedies vary

P bk Mot i H G dradit it
: TEQX@B# @@hgslgh ok o*ak % gi‘@ﬁbﬁé‘btlﬁﬂﬁlsﬂéhdﬁ@i@si@ﬁbd¢6|San adult

resen sure al so.provides a nethod for

. pmu@he@@sanlybedmnﬁﬁcmmﬁmn the necessity of

adm n| st er| ng EE @%é@f% Ocrgﬁgaﬁfﬁ'&h%l%medy

15

! agﬁ% @‘NeFPF aﬁﬁ%ﬁﬁéwﬁﬁéﬁ of 18RIy fifoutansianic:AOM in
[¢)

catlngthe ef fect of pI‘ObIOtIC“'V : )
smfa(hterrent ation on the devel opnent of -an”AOM epi sode

during the first y Hé% -nahgure "lsa
gr aph |nd| cati ng

| 2 Al 'tﬂ@ F&%eﬁtfbf?sc{bgu@l 9 Bifdsd tofa oveapthodionr y

ect on urln he irst_year aof life. DETAILED
Dﬁhﬁﬁg @nt@aﬂngaesm@nm@@ NERIES. COmpesy

20 USROG hblbroff s TRH ke A e diReldifount of o 'e%st |

V"Bhé 'B:ﬁd&ﬁénuﬁéﬂédi@ inworfitioReittapleast ana peobiotiy
by way expl anation of the invention, not

| battedal specres that promotes the growthr and’ adherenoe of the selected _
B strain of B:ﬁdobactena in the intestine. in one embodtment, the -

Bn" dobactenum spec:es can be chosen from among the Btﬁdobactena that\_

demonstrate lmmunomodulatary propertm ‘These spec;es may mclude :

 for example, B. bifidum, B. adolescentis, B. ammahs B. lactis, B. mfant;s_
.. B longum and B. thennophdum A particular spécies useful in the

: present lnventron is B. Iacﬂs Bb-12.

| [00023] Inone embod:ment the prob:otlc that promotes Bifi dobactena '

-adherence isa member of the Lactobacillus specres such as, for
"example L. rhamnosus GG (LGG), L_, delbrueckii subsp bulgancus ora

combana’uon of both.
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. of the invention. In fact, it will be apparent to

those skilled in the art that various nodifi cations
and variations can be made in the present invention
wi t hout departing fromthe scope or spirit of the

“invention. For instance, features illustrated or

described as part of one embodi nent, can be used on

anot her embodi ment to yield
erfB6024knt The P[Q?@Ots‘#ﬁdgﬁmfés afsp di@"’“?%{ §hORd PEHed e

P13 Elld W APy SONBItSYASIRIMAifhin G Commising

Wlthlnthe scope _of _the app ?
Clawﬁﬁzs@érdwgtmhe safantmihemwzut@méa @@iné%@mowﬁ & @sast

“and aspects of the presggtﬁﬁltg%/a‘e "gg%@gﬁ)h%tﬂ&mﬁﬁﬂoiegthe .

orongr @rﬁd@bacetagum WS
des Sl @QFPJE'I‘*'LC% ‘f;] fAhB&Edes @@i@sw Bifidobécteria to

e art that the present discussion
lfint@s&%%mﬁ&slzpn of exenplary enbodi ments 10only, and .

is not intended as |limtin he br.oade
t E&O@Zﬁsenff he pgp@ﬁﬂq cgﬁzlosg@flgﬁ sp Idgﬁcs’ceé‘ fes nf\%@%%h@dxsr preventing |

: us@rﬂ%gﬁﬂ T el n ﬁ,e%%ﬁht&rggﬁ%b{%s ARA RScLATENt ROM Irﬂ’@:tlons o

ease, di sorder, or .-

SYRfRhan 'Pifne ﬂwﬁhéﬂ BenpHisebTadmitiistenng tg teoiant@e ter m

e el el BB AT Spoces
L S s B Bt oe e, ﬁ%@@?&%o@ﬁhbajrm and adherence of the

e anount refer.to an anount

“?.e.%iedt@@ yhbSek bf Blitomadseartnintestnabmitiosd. on of the

di sease, disorder, or 20synptons of the dise .
cqaesal onin GrecaEpett, e is rqvided ey of r?Qaﬁ‘i’%P”é‘?Hfﬁ‘&iz and LGG in

¢ qsérgllef)a o ott{'@&nﬁ&m% i &%ﬁﬁng)dieﬂlelc{pﬁ%ﬁﬁ rediatory infections in

respi fFatory infectiaon” rat
| [iriciast: wiersin the@masnbel Bor 12 S1CHG (DRPPaL Bl 10} and 107 cfu.
group of organs responsible for carrying 25oxygen

160026 Among thesenped edvasmocsiousd o bﬁp@m@\@i by the

- ?n%‘%%&%ﬁ Xslélgﬁe'lsﬂg\? 0036‘¥J?eshabene ?]cf:cfr éi}%b ﬁﬁdc{t;rstréc?ﬁ
15

heaspifatefy hastiopgtin infantanitheutthei nezessity ob admuhnsténng

-suppl enent that beneficially affects t he_host r?{ '
i rup;asanlar@e ior sosily edicalions ¢ \AReatioRsan e Prase disclosure also

?6\9@ L2b REFR R i? o n%véd}?aboﬁrqg%ﬁgdg%b'lw fritloutl Bad! necessity c?f

erra, or ac I na Live or.gani sns-

aladnﬁﬁiswnr@rmtﬂmm tht ma;egamseamsmélace ampng pathogepic
~of antj gens, reproduce.to increase.the nunber:-of such
oP@S’Fﬁ 8PPEHEShe i nt esti nal envi ronnent to pronote

mucosal i nt cpsEPPERRIPAONGISTAE DRAWINGESSt i nal
etter strnurare a nucosal rnmune g

tissues to b - mmune
r fE00RETIe. A0l is & gmpfemiIdahngmeteﬁect of probiatic .

- non-di gestible food edi e t ha t he R
gFuRRipmandatian 'aetthelf@%hp W@‘?ﬁ"%ﬁe first. .

_ tﬁ% frﬁgurrent means 3 or rmre OCCUFTEHCES of

|on during one year.
[00028] Flgure 2 is a graph lnd|catmg the effect of probiot;c

A suppiementatron on the' development of a respiratory infection during the

first year of life. o : : .
. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00029] Reference now will be made in detail to the embodlments of the

“invention, one of more examples of which are set forth below.  Each
| example is provided by way of explanation of the invention, not a fimitation

7



[ 00039] As used herein, the term"infant fornula"
means a conposition that satisfies the nutrient

requi renments of an infant by being a substitute for
human mlk. In the United States, the contents of an
infant fornmula are 10dictated by the federa

regul ations set forth at 21 C F. R Sections 100, 106,
and 107. These regul ati ons define nmacronutrient,
vitamn, mneral, and other ingredient levels in an
ef. Sti Iate the nutritiagnal, and her. L
g LAY A A N T
|arfRe thORACRioMS! Shd Daridficietin be e Phepr@@¥At invention
“met ho preventing or treating respiratory.
infections in infants has been devel oped. The nmet hod
conprises admnistering to the infant ‘a _
therapeutically effective amount of at |east one
speci es of Bifidobacteria, such as Bb-12, and at

| east one probiotic, such as LGG that pronotes the
adherence of 20the selected Bifidobacteriumstrain to
the intestinal nucosa. [00041] Bifidobacteria are
gram positive anaerobes that operate in the | ower
part of the digestive system They are non-notile,
non-spore form ng and cat al ase-negative. They have
vari ous shapes, including short, curved rods,

cl ub-shaped rods and bifurcated Y-shaped rods. They
25are classified as lactic acid bacteria due to their
production of lactic acid during carbohydrate
fermentation. [00042] In one enbodi nent of the
present invention, the Bifidobacterium species can be
chosen from anong the Bifidobacteria that denonstrate
i mmunonodul at ory properties. These species may

i nclude, 30for exanple, B. bifidum B. adol escentis,
B. animalls, B. lactic, B. infantis, B. lon gum and
B. thernmophilum A particular strain of

Bi fi dobacteria that is useful in the present
invention is B. lactis Bb-12, available from Chr.
Hansen Bi osystens, located in M| waukee, W.

[ 00043] In one enbodi nent of the invention, the
probiotic that pronotes the adherence of

Bi fi dobacteria to the intestinal nusoca can be a
menber 5of the genus Lactobacillus. Lactobacilli are
grampositive facultative anaerobes. They are
non-spore form ng and non-flagellated rod or

coccol 3acilli. Any species of Lactobacilli known in
the art can be used in this enbodi nrent For exanple,

t he adherence-pronoting probiotic can be LOG L.

del brueckii subsp. bul garicus, or a conbi nati on of
bot h. 10[00044] LGG is a Lactobacillus strain
isolated fromhealthy human intestinal flora. It was
disclosed in U S. Patent No 5,032,399 to Gorbach, at
at, which is incorporated herein in its entirety, by
reference thereto. LOGis resi-stant to nost
antibiotics, stable in the presence of acid and bile,
and attaches avidly to nucosal cells of the human
intestinal tract It 15survives for 1 to 3 days in
nost individuals and up to 7 days in 30% of subjects.
- In addition to its colonization ability, LGG al so
beneficially affects nucosal inmmune responses. LOGis
deposited with the depository authority Anerican Type
Culture Col |l ection under accession nunber ATCC 53103.
20[ 00045] L. del brueckii are Gram positive,

facul tativel y anaerobic, 7aon-
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notil e and non-spore-form ng, rod-shaped :
m croorgani sns. Like other lactic acid bacteria, L
del brueckii- are acid tol erant, cannot synthesize
por phyrins, and possess a strictly fernentative

wo fRbabshd smwith lactic acid as the major net 2001is2005023330

end product L del brueckii species contain three
25subspeci es, L del brueckii -subsp. del brueckit L

del brueckii subsp. Lacffs, and L. _del brueckii subsp
bwiltbaut d@usarttpgdmﬁhﬁéﬁ@iaﬁquﬁplfttH’é theyKwestea. Far @séance

ted, Bif d
Sfestres b trasd o SteSotiBet ﬁ@@tbﬁﬁsf@ﬁ@@‘%ﬁ an be used
55%0%@6%355%(;.&&@?@& eCslill furhe®embdiimadher ence
of Bifidobacteria to 30 the intestinal rnucosa.

JI0G0R03n, Thiuselt isintended thaidhe pagsentimaidion vessseeh

o0 e 1% PAETBAS 2"l B LRG0 SP PS5 B
dagpﬁg eFl ﬂneﬁléaﬁia/a@%g anthey bjdoty Fehahke ahtd empyats of the

Finl and), the adherence of Bifidobacteria
i prasent eWeﬂmomarQ glisaleserin @rn@rm@)srw%ﬁeabthevf@!wmd

Tﬁ%\?‘%@'n e(SCPQ %’él ﬁéé Z%I B? ha %tese )El%rt?% IF’cP%{argtsﬁ(ﬂf inthe -

ShiahasthednegeROdikeusion idhardgdsyription eﬁeﬁembmry embodiments
-adherence of 5Bifidobacteria to the intestinal nucosa

anolyt Bad s n@bil@%ﬁiﬂ%j a5 g thebraader pepesispd the Ii"fesﬁ‘mt
[ﬁ&g H} According to the nethod of the present : _
H % when a strain of Blfldobacterlals.'_

i provi-ded i n. conbi nati on widfinitfoniseast .one
- ‘adher ence-pronoti ng, roblotl there is a de se in
S melera

t F0033db e AsossadRyE} ttB‘%‘ytef&ﬂd re iR TRARS 2 g

i ﬂtfls?l"&lﬁg& l‘@?ﬁé@h}: ACRERARALSBrdLP, S SrisiBh of 0REBke o
15

esent |n ntion, the form of admi ni stration -

AO@ONdI’lBOIBI fi dobacteria strain and the

ce-pronot i,n I Diotic is not critical ‘as. .-
aTPrdrapehtBatng’ fieetin o hagt i dding : %lseasrer
a&?%deJ 8F 8fmbRorhltF d dikaase Ypebnambranicuyh somé aetion.
Bi fidobacteria strain and adherence- pronot i

1Bm0d!ﬂ] ot Thedarms étherpp\inaly @dfective agpuntt ?@%@r to an amountr :
R R Ao B epd O o

PERFPIIMS BY & Hideabs ondonditionnal |y - conpl et e and
contai ns suitable types and anmounts of ||

cE0034} dr dhe teppoindant, Meansma ﬁyn@mthatﬂfeieéﬁéharméﬂut 2

20anmu t of lipid or fat typically can vary from '

: __a%%%ftg to about 79/ 100 kcal. The amount of protei n
L 003E] | Y TheteklRs Yrefsptrmdr?dmbchbw’ wmmpafatgmmﬁ)egscmhean a

e anbunt of carbohydrate typic IIy can vary f

atisgase or infgptien atfecling e Qedip Qfséﬂﬁ regppnsiie J%%Hévmg

a%ggﬁ.eﬁg}g{\hm ff the lﬂogds rOf dmrgj&ﬁ Wﬂgx: P BI !de_ o

pro el n, ro yzed pr ot rtia
hpodrodey Zed’héft@trﬁl probc’iwtid’i@neamla m@mbrglaalsm theat leorectee ,

S onekam e eerhe heahiakthe POBL.oh b8 be-aivh Aytrobial fed
UGB bl U folup oA PRetnal

sirddrebial biafahosy alunicssbiabisrepaingtidrnthalt icbﬂ'tanhs walor dead
sources can be any used in the art, e.g et abl e

ohaetesacar asogipailinbef botgbylggg@rg,amsnﬁegrm nrpreferred as .

| Cﬁ?‘@g’géj rtgﬂﬁ%‘;l? a/\éﬁ?‘ﬁ%l%f@ 5{1}38 gnltzglgﬁg S \Algfre' tg lﬁbl@&sg the - | -

, tr'i@m'b'ek 8f such organisms in the intestinal enwronment to promote

8



[ 00050] Conveniently, commercially avail abl e infant
formul a can be used. For exanple, Enfalac, Enfam| 0,
Enfam | 0 Premature Fornmul a,. Enfami | O with Iron,
Lactofree(r), Nutranni gene, Pregestiml(r), and
wo Bheaeege(r) (avail able from Mead -Johnson & Ceapassyyes2333e
Evansville, IN, 5U S A ) may be supplenented with
suitable I evels of the E3ifidobacteria strain and the
adherence-pronoting probiotic and used_ in practice of
t huonenhinderattioneanthuey adheretodos rtestingl tigpues to better
formula of the pr.esent invention may contain ‘ .
| Ameiate R BUGESTGHERURS [EHEMSEE ¢ he gr owt h of |
LAidd-Eabagherteanwhidlifid hBedRs BtrRsi-digabtitie ¥o6d indredient that
ei%éndp%, : gi%%.itsgrg\gg{rée]jri?téé pgaui re fer r_gus i ron, g '
r stoidates thagvshandiof actigiyaftrobtiese nay be

Lo B R B BB OB TSl B ton

far, ini stration, the Bifidobacteria strain and
tﬁ[é'm; E)erl?g}r?(fag-pronoti ng probiotic can be

1[60089)i S Perekdbemisibpitems finfardtoimylag maansa eerposition

e kPR S S b SRR A SR e gpotne

| _ Aﬁ_\“ﬁq}ng‘nfﬁm SIntRBtUMIS] Sterbs thealontdrms B ba-ihemt tormiwa are
’ ) I NT ant s
10 -

'S that are fed a conbination diet of breast :
nididtateddbyi thiedatefalregulation sebiarth at 21 Gdr - Gacipns 100,

enhqdi ment._of..t he inventian, .at |east. 20085 ehi ot c.
R8RS 155" T B Pl e G AR, Rihéral
CaRRidIAL ingreMibht IeelsBhfandsiare tesiirmukits dhenatriional and other
adherence-pronoti ng probi otic. In this enbodi nent, '

- t' peoparies of humayy pregst BHlk- pr ebi otic known in the art
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In a particular enbodi ment . LRB~R

fromthe group consisting I_n Enﬁlﬁ)ct o-ol i gosacchari de, :
i padd4o] f nwetcerlangessitictier pdsent mvenliasey novel method for
- 25neosugars, and -conbjnations thereaf_ [ 0P05 In,_an _
eRBYENBAOrdEAing fErRERINY I el el has Beeh tcdBioped.

Bﬁ*’hi‘a%i%ﬂ{&cﬁéérﬁél@iééﬁ% BdAMisidimoasiRe aifaat 8 tsapengcally-

probiotic are suppl emented-into the diet of the -

| effaptivé aorounit of bt least bnetspecissaftBifiderriariassish amBb-12,

year, qf age. |n angther enbqdi . Of PiES ' _ '

¥ e AtieAS ne PP el BR 1 et BropfefiiHerence of

aghie s eReRsPBATRbEDE RN Birgin 1© thedntesiimleneedszd i nto g

the diet of the infant frombirth until the infant - . "
1 {oe0nd alfilivohanteda pex grarafposiive anaspoles that opgrate in the

TR ARGS9 o

| PESRhiRGidhd SathRiseassyaveu THEY havedvablis stizipesy including -
formng units (cfu). I'n another enbodi

tp?pgpguwedapdy, dubedeped rafsand mmf@a#ggr{;"’shgpeé'rodS- They
b Feied s bl 3t B lid e R ERRGIRARYr 8kt acid

 egloggRMoenyidiatd feprapeatidrcal |y ef fective amount i's
adm ni stered dai l

N g In other enbodinents, the 7
t [@0R4pHut ila aneyera 9@m$m@fé%@ﬁ@5%ﬂﬂ‘@é'“98nﬂlﬁ stered - . -
. t . d kl Vi ' f £ B Ohke that
U5l B ERS Bty Tt H A0 v
U diierate Ghanimand@uiiaiiy bagsities h&hdsd species vedy Tickide,

and the infant to whomthe dose is admni ni %t?red. L
for example, B. bifidum, B. adolescentis, B. an_tmahs, . laclis; B,mfan.tls,_

B. longum, and B. thermophilum. A particular strain of Bifidobacteria that

rebiotic is selected = = -



[00057] It is well within the I evel of know edge of
one of skill in the art to provide increased dosages,

- -as determ-ned by those of skill in the art to be safe

and effective:-for an individual infant Furthernore,

 wo Thbensg amount s 15may be varied based upon ”ﬁ%‘rfuszuo-»mzssso
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conmbi nati on with prebiotic conpositions and ot her

"addi tives that may enhance the col oni zation of the

Bi fi dobacteria strain. [00058] In an enbodi ment of

t e, 9FRISA Mhe iphasaiti inventidreisr Bl faotio BbBIR, Ballable@@mathr,
be between about 10:1 and 1:10. |n another enbodi nent

" oHangen Bigsysterast (osated weMilweukessWh- 12 to LGG can

t@g%%hﬁ Fq BIH% e?rﬂgotilg}ené og ;H%&.@gﬂ@ﬁe@@@%%@?ﬁét ﬁrfomoies --

bgleesierahed of Bifldanabtdrid to the mtgainkl Ailseta @@bask genémber

~of the invention, the ratio of Bb-12-to LGG can be

adftire genlis lgaxctoeggwﬂme Lpetsiastli aregmamipostiveffacultative

Cafaciphes T dry AR sBfie R ARG BB o d &

pr%ﬁ‘k%ba@ilh I An?%pe@fé&&ﬁf [saptobhdif e Brthéelrecan bedisey! in
t hose of skil In‘the art to be an effecti.ve .carrier

fibis embedimentor gagxamble. tinadhetdigsaamaeiing probiotic can be

T o ReEbER S BGgRARER BForiRaRn BEBNLEC,

Imoau] forod s @Laeﬁfdacﬂ%fsﬁmﬁs isdRatedftoen hefanhy human
exanpl e, may be opened so that the contents ca

| nnt@@anal foral of wae diselpsed in L} B aPatant #\t;bés03%§9ﬂ 0 Gorbach,

Sl ASE AR heron PO ) AR oot
a_cso‘, ib eeadmmed mmtcar&;bramsebtabbé irf ttmisres{eﬁ@@ﬁﬁbcuﬂmnd
an enbodi.nent , %\F&ﬁup | ement at. i

e, ABR SR YT IR RGPS Calih 8 ik uipaD etestigal tract. It

RO sy PIE YT |9rm5§leiﬁHﬁnddh€fs 8R4 BNE Bafd i BOR of -

respli rat ory r nfecti on, |1 nf uenza croup,. respi rat ory
subjsdts alin wddifion toritnedionizetion nabadttw I4bGtalso hanetisially

DORUTON Bios b AROHASIe SRROCL PR e BB P i hitory

alReeYanBrieaR iype @ummecmbmmmm a@eesmeammm

- ocecurrence of- AOM [00061] A significant reduction in

tAECCHs3 Whce of early and recurrent 10i nfections

O A e R T R

qastienaid Aon-ehotdomniagerdd-shamed nﬂa:rooﬂﬁmuﬁhéed:.ﬁke@ar

‘nmost prominent with regard to respiratory |nfect|ons

dneticvanid bastenimd: Ciﬁ”é’(!«‘ﬁcéﬁlar‘fi’ ﬁP’é'ctPl%ﬁmi FapRelsuhesize B

N H?:Iré 3{@;13(5 %ﬂ%é&ﬁgﬁé ﬁtl\} ﬁ'gg?r?tatJ@?rﬁﬁa%i% With O,aciiqc acid

r enentatlon reduce
Hspthenajor enetabolio lelndrmndtsbtat L.ddelbtuapki spesips rcantmly three

i nfection or AOM epi.sode du the fir

Sbepeqinn. b debrioaki A hePo feldesie b Q??’é’é‘%/‘%t/esq?ﬁp lactis,
Ci e urrent respiratory

|§&ectﬁﬁé@r¢ggﬁgggr?éﬁaﬂgf&%\ﬂ i nfections. Mreover,

. [J00046Y. | @eﬁ@@ﬁwm zhdherent:erraw@ﬁmaed Bifydoiretteria fo

nfections, the. i ortance -of which cul ni nate

|
. _?%Eﬁﬁ@élfraumm a1 8% IR or.eam@ét@qilsﬁlhegefm@aamt?\at

] b43en) AoAeph e S bR bbatonato

. dﬁ@@ﬁe@maaﬁum edibotdhernys edtal tCim. @*age_rnb Immunol.

invention. enbodi nrents within the scope, of the

| a%@a@ﬁﬂaa@m mihe presgppacéiwod gclhacdiisispegiesint he
%ratrtigurlé) %@%A%@NOO%SQBSS Qﬁd L. delbrueckii subsp bulgaricus

10



25speci fication or practice of -the invention as

di scl osed herein. It is intended that the
specification, together with the exanples, be
consi dered tote exenplary only, with the scope and

WO 2Pe7%s20f the i nvention being indicated by tHé‘TBJS&‘P“ﬂ@BB"

t0
. o
_.2'5" _

130

which follow the exanples In the exanpl es, al
percentages are given on a wei ght basis unl ess

develbadiom Vi 3, R fie raeleRa e Al TR R v,

L Qﬁreec{sEQCFForﬁfT %% 6 AR afb @%' F@%Bé@ﬁ\?ély a j@ngthaiigh not

erence - pronoting pro biotic on the frequency of
rwshtrrgptbdusa/bouhdttlwtbmsoraatfw m fslofery s beﬂl%iedri a’hid'@se
n the dou |nd | acebo-

| glféctﬁ%)g%&a ttg;‘ gtg?mg(ﬁ%gg{%qﬁ llq%qassev\t]ég herence of |

k Hsahd H'élfl@éadéﬂc@tﬂﬁé ithin th
%@é@%gsﬁgﬁ@%w%%%%a@g ﬁ? SB letadicp ane witin e

||ntésmseon Cri ter| on for the study was .the need for

.L&%ﬁ”‘éﬁ cheordinb RS BasreSatt Dyohie NN dstrain

d?'bl dué?tbﬁg?é‘ %m@lrpb&ﬁbrﬁa%@ﬂqmﬂﬁﬁie‘ﬁsi fne adherence- -

codes to receive either 1 Xx
cnnbmgtu@qmwbmglcu thare Iafa dﬁﬂrﬁaﬁ ] ’th‘@btwmbei @fmesatfaﬁosy and

e
p@@bu@j I-Cify BB &b@éﬁ‘ﬁﬁv&ﬁr@ RRE YoM &f hanNhisuatidy of the
ntical capsules, the contents of which were

sBifigbbactatiedtiain an@ﬁha@éﬁeremamwwcetm pratiddic ipmat critical,

BRSNS e

ARbEOEbndRiTtya the Beficiibactanestcaialdnd adﬂmrbabé-@romotmg ,
products cont ai ni ng -probi.otics, was di scoura

 [obBHT: can be supPleRgtadinteAbint @Wé‘orrnf"@ﬁv@%ué@n then be

f schedul ed 20visits at the ages of 3, 7,
Q@f"ﬁﬁﬂ‘;ﬁ The foll owup was. conpleted by 72 of

t[beoaa] (89 a9 emﬁcmnhene r’thellmfadt formptlarbarusegs the présent

: 9 i:nf -
ConeEn SR al SRR bl Gonttith SUsbiERRSE &0
- 7ar%uﬁ!§%f liRe fc%frsbﬁydrafé >prbia-ﬁn IiaRiths awﬁ%m@mb etrﬁa

he study were included in the anal ysis. OOOG(% '
amneumaomlpum at faﬂiypq@aab can very freraabrud 3/ faheutdue/ ﬂg keal.

SR S EurTf RESeRLBRIARL BT byt o TR AR eEE I o

h&dan dgdefAa0IRIGT cdrBbhgd mwmpﬁcdmgtomwarg feoni ABoarBltclabout
x 1019 per capsule were found for both LOG and Bb-12.

[TOoHOP kmall. Protein sewsegnande ank used #y theaitga ndrosfat

RN B ERCEbEbi, B EL AR B SRR oS

daelrelyzed pastele it acﬁmﬁtand thiediikel rialonierdrabodinment; the
and the number of treatments with antibiotic agents

WipteiR épa cambtigation gf wagyipiolgin and casel ipa iyt 60:40.

RGBS b AN K1 8058 e,

aftin @RRlY Sbltise stalfmiexiriiss suicrose, streh, s sigopsotids, and the

recurrent (defined as 3 or nnre occurrences

i ikeedipigrioucrs Aan Decany vaed ndhe At 6.9+ yeggiaple oils such as

R R e
- nifigh @Iéic §Uﬁ@@ﬁéﬁdsl hlgh oleic safflower oﬂ and the like.

T



early or recurrent bacterial infections,
respectively, and thus recorded. Tynpanostony. before

- the age of ‘12 nonths was i nterpreted to indicate

WO

frequent ear infections. Tynpanostony Is a surgi-cal
Aopeedsy € that requires general anesthesia, gtr/nseosn233zo -
be necessary to avoid structural 10damage to the ear
whi ch may occur as the result of AOM [00069] All
health problenms in the study popul ation during the

f [00050§ eaCopiehichtyyesrmmearciallyeyailabledntaint ferpnula can be

?L?&i? %hggg:%gtle,m Cﬁe{lfp%%n‘gq?%mg ﬁr{ﬁ%rg@@eﬁremature Form.uia
BRI RIEIARNRGE A adiBibl®, NiRAARCAD, Pregesidiie, and

ctious cause of cough, vomting, '
15‘rd$cbk@@é®%\falmllmﬁovmkﬂeadmhnm &ﬁmpam@vamvﬁl@ N,

b DT B S rlpmantan i sl 12l L B8 AeB0SLreria
g gﬁé |F|8érﬂztﬁ%t %({ﬂ‘?érgﬂ&e%t%@‘[)&ﬁgﬁar%biﬂi’k% udRp uﬂ@l@:ﬁ:tnéé@f’ the

pl'ac ontrolled cow s.
Chﬁtlh@d!gétheﬂnwpnhomczerm was di agnosed usi ng- the

fgﬁé}%ﬁh? . The intan foramiia e aneseahvebion mel copiR. ©
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Sqrred §§1%§§J§§e§9o F)llc%a@ﬁe e Gitivith S BHidd RIS MWNRM the

ess in pr testlﬁat the ages of 7 and.
1ﬁ‘1tmtmdhmucﬁ$a tlﬁm@dampla G bavédemajmwrerfefr@us iron,

. ssbﬁﬁ%\ﬁn %thgé%ﬁm gcg'pg{omeeﬁmsg gm; -pc!'8wge§ ; gg?rﬁaqnatlon
- Wéﬁéﬁ%ﬁ@gk&léﬁﬁ%%e%nﬂomﬂé posi.tive reactions

tine point. [00070] To ‘ascertain

 cqonnaZincasimn altenmatwatteamnfardrform@l@aadrawﬁswaé@nwmee

O Bl o SR 90 Bk rBE R Bt o e

- Shighfits@ired 388G sqasBhRMtWES tnteyedl Ita!uhefdmmla feﬁedmg

irnfants at .enrollnment and 45 infants at the age of -3

n{iR0E3] THbefreaenBovanfirr safdicusathigieal Ry EVeal | y

il PRSP RL AN A e By B e o

S i pfishte ﬂhmsfad&gen)mMIm diBhsf bigsasbkilk auq) infard formuia
i ncubated aer obi c 37C. f four days ical -
L8298 AIoniRg R/%P %Fﬁ?@d’“&ﬁao %9{?/135&‘%%‘53 anleom

B gfeﬁ%@ﬂéﬁ‘%ﬁa p?éaﬂehf&ﬁh‘té YheHTamey 6‘(’-3{ Rfcibination with

nerase C reaction. [00071] The data were

, ex}w BMaa&emmtrmn wrﬂadb&@ecefprmﬂag probiokcs Iiis o

IVG an eStI

S siatisant e preshtit Aandis ah PHetiflic Rk Ty gl are. THE

B -'ngﬂ%ﬁﬁ%xﬁﬁb&%éﬂieﬂ@ﬁféﬁﬂﬁd |§€§e!éétéé$ﬁon@ﬂ1b Qhﬁjp) dohsisting-

Logistic regression anaIyS|s was used

 cofipalaetd-bigesaeshadde, ipubinpliucioreligosepelirides |@3HIO§»8 |

i nfections aaﬁpaﬁeurrent i nf eFtI ons and recurrent

nEERSHIRSa NS EIRO quring the first 12-

105805415 9 ahidrRbodifRertRItiE SresintiivvatitionNthe Bifidobacteria -

“infectrons and antibiotic treatnment were perfornmed
: V\nstrhlmmmﬂ the amnmreaaptmpmttng probiatisearessipplamented into the

e e e T R

r ¢ SM48fHer Enfodifehe b? 1198 pRetin® Wdinfion Bet BifdobAbieria stram

treatnment group was. orced to the model and the ather:
15hddhe rasihemrmdpmdoimg phebicticiare sppiemgstribinto ﬂwdlet of

Stnaen et D SRR PR GEEE Lats d3le®

snoki ng, pet owner shi p and family history of allergy.

" The criteria for entering and renoving a vari abl e

were probability of F-to-enter 0.10 and-F-to-renove
0.15. The results are given ih2terns of relative

ri sk, 20al so known as risk ratio (RR5, and 95%
confidence interval (d). Kaplan- ‘ :
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Mei er curves were applied for the tinme without a :
respiratory infection and time w thout an AOM and | og
rank test was used to -conpare the treatnent groups.
The data were anal yzed using the SPSS (Version 11.5).
wo Hxaopk®s 2 25[00072] This exanpl e il ustrat eBCTRE2005/623330
effects of Bb-12 and LGG on the frequency of
respiratory infections and AOM The basel i ne

fﬁ%@%ﬁieﬁ llé\i%n %?rﬂﬁ) own Pl ng%%lg%dﬁiiﬁ%é%gf'bg]%%unt Bf the
221 A8bA0erE i Qﬁgqaé/a%%m&emreoﬂng Bﬁﬂﬁbﬂ@i;g between

eristics an story. Probiotics (n= 3

emams(mmr cemy fb@m«r@u%ts {cfu). 4Bv@natber atbediment, a
(Osrapaicats Bt RIS Shil CTEaraee e 9308
{QuiithBRte 8RR G Y Bbiohc APBEIwddHaBost P05 #9108 cfu. Inan
embodtment the therapeutlcaily effective amount is administered dally In
other embod-lments the therapeut:cailyr effective amount ¢an be |
7 administered every other day, weekly or monthly. The frequency and sxze '
of the probiotic dose will depend, for example, upon the mlcroorganlsm
chosen, the delivery vehlcle and the infant to whom the dose is '
administered. - B | o N
'[00057] itis well wrthin the level of knowiedge of one of skill in the art to

. provide mcreased dosages, as determmecl by those of skill in the art to be-
safe and effective for an lndlvrdual infant. F urthermore minimum amounts'
may be varied based upon thelr comblnatlon wrth prebaot:c composntxons .
and other add itives that may enhance the colonlzatxon of the |
Bifi dobacteria strain. B

[00058] Inan embodiment of the present mventlon the ratio of Bb 12 to

 LGG can be between about 10:1 and 110 in another embodiment of the
rnvention the rafio of Bb-12 to LGG- can be between 5:1and 1:5. In yet
another embodiment of the invention, the ratlo of Bb-12 to LGG can be
between about 3:1 and 1:3. Ina partlcu!ar embodlment of the mventlon
the ratio of Bb-12 to LGG can be about 1:1. ' '

' '[00059] The probiotic organlsms of the present mventlon can be

: -provzded asa powder in capsular form as a component of an emulsion or
a paste or in.any other suﬁable cairier determmed by those of skill in the
artto be an effective carrier for ilve mlcroorganrsms Powder
-compositions contarmng problotlo mloroorgan[sms can be provrded in

" individual. pouches for example, for admlxmg wrth infant formula or early -
foods. Capsules for example may be opened so that the contents can

be mlxed Wl'[h infant formula strained foods mlik Ju:ce or other foods for

13
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15 (47 %9 24 (60 %9 Parental snoking 18 (56-% 22 (55

. 9% Exclusive breastfeeding .nean (range) 1.9 weeks .

(0.0 to 6 0) 1.9 weeks (0.0 to 6,0) Total
breasffeeding nean (range) 2.0 nonths (025 to 12.0) 2

-wo hoenths (0.25 to 7.5) Age at start of interpemusoms/02333

(range) 38 days (6 to 65) 35 days (2 to 59) [00073]
The nean age at start of intervention was 38 days

(range 6-65) in infants receiving proloiotics arid 35
d;ay:mdmg amﬁgéoaabe)mpasﬁmm a8 peddi AnRMpisiiesopaste can

Rarte QAL S ARG 2T The time of
WFe fggwain Qﬁ@?ﬁﬁédrﬁr@]tgtﬁe'ﬁ en\e’ﬂet@ncbfrwafewabm

|l ow-up was 2.9 nonths (range 1.5-7.0) and
t bgaiefandcan mdylermca-nrcano@wg\pmm@h@p@veata wetreafadize

Sgé%fencc{e‘égf e aaSbRERY HrEich, PRl sl Shsitatory
1apﬂﬁ1@@ﬁoﬁ@&|§5br\‘hﬁbhroﬁﬁs the/digeuhiniantn Bhetres

ment durln the first 7 nonths of Iife. These
r embbdsnan’e tipe sgenle@uentatl@@paalB:f idolragieda straingand an

RIRHERER TN HDRHG RErepE P fanire PoffifefePaom.

- Provoedy ! cA significant reduction in the incidence of early and recurrent

infections and the use of antibiotics during the first year of life was

achieved by the particular probictic combination of the pr'eSent invention.

- The effect was most promment wrth regard to reSprratory infections and

: AOM the most prevaient infection in infancy. This is shown in Flgures 1

and 2. These figures i iilustrate that probiotlc supplementatlon reduced the
_proportlon of children that develop a resp:ratory infection or AOM eptsode
during the first year of life. The present invention was also effective i in
reducing the occurrence of recurrent resprratory mfections and recurrent
AOM-infections. Mcreover problotrcs appeared to confer protectlon -
against early mfectlons the impartance of which culminates i in. the facf that
the children developmg frequent mfections mcludlng AOM expenence :
‘their first infection eariy 7 ' '

[00062] The following examples describe vanous embodlments ofthe
present inventlon Other embodnments within the scope of the claims
herein w:ll be apparent to one skzlled in the art from cons;deratlon of the

specrﬁcatron or practice of the mventlon as disclosed herern ftis rntended'

~ that the specification, tcge’ther with the examples, be considered tobe -
- exemplary only, with the scope and spirit of the invention. being indicated

by the claims whrch follow the examples. In the examples a!! percentages

are grven ona welght basrs unless otherwise. indicated.

14
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Pl acebo RR Adjusted RR (n=32) (n=40) (95% Cl) (95%

0.

. Cl) Respiratory 22 (69% 31(78% 0.85 0.85 Infection
(

0.44 to 1.19) (0.44 to 1.19) AOM 7(22% 20(50% 0. 34
31

WO 2006/007526 PCT/US2005/023330

-Exampl.e 1 o
[00063] This example describes the materials and methods necessary

to show the effect of a strain of Bifidobacteria and an adherence—

promotrng probrotic on the frequency of resptratory infections and AOM

[00064] The infants partrcrpatmg in the double-blind, placebo—controlled

clinical study conducted by the inventors were recru:ted in weil-baby cIrmcs e

in Turku, Finiand between September 2000 and May 2002 The sole

inclusion criterion for the study was the need for infant fo_rmula before the

age of two months. Infants with chronic disease were excluded. |
[00065] In total, 81 infants were block-randomized with individual codes

to receive erther 1x 10 colony-forming units of both Biﬁdoba-cteﬁum

factis Bb-12 and LGG or a microcrystalline cellulose placebo daily until the

age of 12 months. The daily probiotics or placebo were provrded in

visually identical capsules, the contents of which were supplemented into
infant formula (Enfamil®, Mead Johnison Nutritionals, Evansvrlle IN). The £
formula was to be used as the sole infant formula durlng this period.

Matemat use of commercrally avarlable products contarmng probrotrcs was

y drscouraged _
~ [00066] Clinical examination of the rnfants was performed at scheduled

visits at the ages of 3, 7 and 12 maonths. The follow-up was completed- by_A

72 of the 81 (89 %) mfants enroiled The mean age at the time of

- withdrawal amongst the 9 mfants who did not complete the follow—up was
2.9 months (range 1 5107. 0) and, therefore, only the |nfants who

~ completed the study were included in the analysis.

"[_0006:7_] To ascertain that the probiotics remained viable during storage
. microbiological analysis of a random sample of capsules was performed

jby microbiologist in a blinded fashron Vrable counts between 1x10° and i

1 x 10" per capsule were found for both LGG and Bb-12.

[00068] All infections durlng the study period were recorded in special
diaries by the famrly or the family physician. Resplratory lnfectrons doctor—
dragnosed AOM, gastromtestmal infections, and the number of treatments

~ with antibiotic agents were separately recorded in detail. The pnmary

15



(0.10 to 0.90) (0.09 to 0.85) Gastrointestinal 1(3%
6(15% 0.19 0.19 Infection (0.003 to 1.64) (0.003
"to 1.64) Antibiotic 10(31% 24(60% 0.39-0.361 Use
(0.14 to 0.92) (O 11 to 0.91) -
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outcome measure for the study was the incidence of early reSprratory
infections, doctor—dragnosed AOM, and gastromtestlnal mfectrons The _

incidence of recurrent (der” ined as 3 or more occurrences) mfections

* during the first year of life were considered secondary outcome measures.

Early or recurrent need for antibiotics were interpreted to reflect suspected

. early or recurrent bacterial infections, respectively, and thus recorded.

: Tympanostomy before the age of 12 months was rnterpreted to rndrcate

frequent ear rnfectrons Tympanostomy is a surgical procedure that

- requ1res general anesthesra but may be necessary to avoid structural

10

damage to the ear whrch may occur as the result of AOM. _
[00069] - All health problems inthe study population durrng the first year '

- of life were recorded u} detail to drstrngursh between symptoms of

| diseases. wrth mfectrous and non—rnfectrous etrology Gastro-esophageal

refiux drsease as.a possrble nonrnfectrous cause of cough vomiting, or

- mcreased fussing was confirmed or excluded using a 24-hour esophageal )

pH probe study. The dragnosrs of cow’s milk allergy, anon- mfectlous

o cause of gastromtestmal or cutaneous symptoms was confi rmed by a:

double—blrnd, placebo controlled cow’s milk challenge. Atopic eczema was

diagnosed using the criteria 'intro'd-u'ced by Hanifin. Hanifin, J.M. A'topic -

| Dennatrtrs in lnfants and Children, Pedlatr Clin. Nutr. Am 38 763—89

(1991). Atoprc sensrtrzatron was assessed by skrn prick testrng at the
ages of 7 and 12 months. The tested antigens included banana-, potato,- .

-~ carrot, apple, wheat, rice, milk,.egg, cod, soybean, and gliadin. The infant.

was considered sensitized in case of one or more positive reactions at
either fime point. ' | | o
[0007’0] To ascertain complrance with the intervention, fecal samples -

. were collected at enrollment prior to probiotic supplementatron and agazn

-at the age of 3 months and stored at -86°C. Samples were avallable from
46 infants at enroliment and 45 infants at the age of 3 mon't'hs' The fecal

_samples were thawed and sertally diluted in phosphate buffered saline (pH

7.2, 10mM phosphate) For the detectron of LGG, dilutions were spread

on Rogosa agar {Oxoid, Basmgstoke, UK) and incubated aerobically at

16
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[00075] During the first 7 nonths. of life, 25/32

(78% of infants receiving probiotics and 36/40 (90% -
of infants receiving placebo -had encountered at | east
one epi sode of acute infection. Specifically, 7/32

WO é[ﬁ%{‘é/?}ﬁsépf ants receiving probiotics and 20/ 40 Mﬂ@zuﬁuzsssﬂ '

recei ving pl acebo experi enced AOM

Anti biotics were prescribed for 10/32 (31% of
i nfants receiving probiotics and.24/40 (60% of

n higowéRepihifified ard DNA Réas
?f :&fbgpﬁégé gg%c%FF@ﬁ]gggt séé?gcel ¥\)/I n robi otics
el frbm (1R55plovtes nBRANGIE BB WA et by poRaTIase
encount ered at | east one episode of respiratory - :
i RABEERHIONThus, probiotic suppl enentation decreased

‘ t@dgﬁitﬂ ¥R d%@é% %rés?s%@l s@hRians wikie pangopiddians Wlth

Cc use I dence of gastrointestinal -
i IGR b ighiesand estimate béthe distributiosrefiibestatai Tderpmpayipons

beieen e aTbres o baoaia vere EHLLER it EMdnpiney
SU%Hérﬁﬁﬂkaé%@ L9 s@@%gréﬁsndmgml¥h@twé@ﬁ§@d twosmpare

st 12 nt hs of |if ese results are
sthevineatmefalgreuss Wﬁﬂlj respegt foearhsinisgiions AndetegEent.

Do ass] wenraes dgsrgas aapERuE REaRAs, Qo el 02

* of, JRESLI6F BB THY 8RkIYEES ofRecusrent dfifeltidhs ahd antlblottc

Interventirons during the First 12 I\gnt hs of
Ptrebtroghtoner®l pryéponeRwild and witheyt a JHS@Q@R"H%H}EF(@W@"*

C%e?ctér%?%tep?ms nyedrggﬁ%'a%lfs%s(v@?r@performed in a forward

~manner in order to control for the relevant risk factors or confoundlng

factors. The treatment group was forced to the model and the other
factors introduced to the model were: gender mode of birth duration of
exclusive breastfeedlng, total d-uratlon of breastfeedlng,- older siblings,

mate{nal smoklng pet ewnershlp and famliy hlstory of allergy. The criteria

- for entermg and removmg a vanable were: probabllity of F-to-enter < 0 10

~ and F-to remove = 0.15. The results are glven in terms of relative risk,

also known as risk ratio (RR) and 95% confidence interval (CI) Kaplan— :
Mener curves were apphed for the time wﬁhout a respiratory Infect:on and

;time without an AOM and Iog rank fest was used to compare the treatment

© o .groups. The data were anaiyzed usung the SPSS (Versmn 11. 5)

- Example 2

' ‘[00072] ThlS exampie illustrates the effects of Bb-12 and LGG on the
: frequency of respiratory infections and AOM.. The baselme

-characteristics, shown in Table 1, were S|milar in infants recewlng

problotlcs and placebo

17
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31(78% 0.22 0.47 (0.05-0.98) (014191 1.20_
Respiratory 9(28% .22 (55% 0.40 0.48 Infection
(0.14 to 0.97) (0 16 to 1. 20) AOVI 4(13% 10(25%
0.47 0.54 : -

WO 2006/007326- . ' ) PCT/US2005/023330

Table 1. Baseline Characteristics and History

Probiotics "~ | Placebo
(n=32) = 7 | (n=40)-
Boys \ - 116(50%) 19 (48 %)
Gestational age 39.8 weeks ° o 39.9 weeks
mean {range) = - (36.7t042.1) (35.11042.3)
Birthweight = 13440 g : , 3540 g
-1 mean{range} : - | {2300 to 4100) (2140 1o 4580)
Oldersiblings = - 15 (47 %) . 24 {60 %)
- Parental smoking .| 18(56 %) I 122 (55 %)
Exclusive breastfeeding | 1.9 weeks T 1.9 weeks -
mean {range} . | (00tB80) _ (0.0 to-6.0) :
| Total breastfeeding - - .{-2.0 months - | 24 months T
"t mean {rafnge) | (0:25 to 12.0) L {0.2510'7.5)
| Age at start of - {3Bdays ‘ - | 35'days-
intervention (range) (BtoBsy . - {2 t6. 59}

7[00073] The mean a’ge‘ at start of intervention was '38 d'ays (raﬁge 6—65)
in infants recel\nng prob:otlcs and 35 days in. (range 2 59) ln infants
receiving placebo The follow-up was compfeted by 72 of the 81 (89%)
infants enrolied. The mean age at the time of wﬂhdrawal amongst the @
infants who did not complete the fol!ow—up was 2.9 months (range 1 5-7. 0) :
‘and therefore only the mfan’ts who compieted the study were lncluded n
the analysns o L .
[00074] The study probiotics reduced the nsk of early resp;ratory
lnfectlons and AOM as well as the need for. antzbiotlc treatment during the

first T_months of life. These results are presented. in detall in Table 2.

18
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(0.10 to. 1.58) (0.11 to 1.88) Antibiotic Use 10 (31%
16 (40% 0.76 0.71- (0.30 to 1.53) (0.20 to0 1.74)
Tynpanostony 0 (0% 4 (10% 0.23 023 (N A to.91)
(NAto 1..91) . '

WO 2006/007536 PCT/US2005/023330

‘Table 2. The Incidence of Infections during the First 7 Months of Life

Probiotics - Placebo RR Adjusted RR
- -} {n=32) 1(n=40) -~ [ (95%CH ~ 1{95%Ch
Respiratory 22 (69%) 31(78%) 0.85 0:85 o
Infection - (04410 1.19) | (0.44 to 1.19)
AOM. T 17 (22%) . | 20 (50%) 0.34 ' 0.31

(0.10 t0 0.90) | {0.09 to 0.85)

Gastrointestinal | 1(3%) 6 (15%) 0.19 0.19
Infection : (0.003t01.64) {(0.003tc 1.64) | .
Antibiotic 10 (31%) | 24 (60%) - | 0.39 10367 . e
Use e ' (0.14 {0 0.92) . |.(0.11 t0091}

[60075] During the first 7 months of life, 25/32 (78%) of infants receiving
probiotics and 36/40 (90‘%)_ of _ihfants receivi'ng:'ptacebo had encountered
at least one e‘f;i‘s:.ode of acute-infection. Specifically, 7/32 (22%) infants
receiving probiotics and 20/40 (50%) of infants receiving placebo
_expenenced AOM. Antlblotlcs were prescnbed for 10/32 (31%) of mfants ,
recet\nng probiotics and 24/40 (60%) of infants recelvmg placebo. Dunng -
.the flrst 7 months of life, 22132 (69%) of lnfants recelvmg probiotics and
31/40 (78%).of mfants receiving placebo had encountered at least one

episode of respiratory Infectlon Thus, problot;c supplementatlon

o decreased the nsk for early AOM, respiratory infection and antibiotic use.-

The mcxdence of gastromtestlnal infections during the first 7 months of life

was low in both groups. ‘ , o
[00076] In addition to- effects dunng the first 7 months of Ilfe probtot:cs
reduced sngmﬁcantly the mc;dence of recurrent infections durmg the flrst

12 months of life. These results are shown in Table 3.

Ad;usted for maternal allergies
T Adjusted for maternal allergies and mode of birth

19




[00077] During the first 12 nonths of |life, a total

.of 53/72 (74% of infants participating in the study
experienced 3 or nore infections. Mre specifically,

' 31/ 72 (43% of infants suffered fromrecurrent _
WO J08¢WI7F %t ory i nfections and 14/72 (19% from Pgadﬁzwﬁf*'li*ﬁ"

ACM during this period. Mreover, 26r72 (36% of

|nf ants experienced a recurrent need for 10antibiotic

RS dgggetﬁ o

r\r f\hl fat
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(£{10%Eel Vi n
luring t he
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vvhereas the procedure was perfornmed on 4/ 40

[1fe,
ﬂTé"ﬁ‘s% 10868hMHF méa&@&g; of @9@29@74%) of

_ gaver fact s were associated with the risk
liefuts patticipatiagtin dhe study expeiensed ?neémorr@rmfectlons More:

Soetcgln yHEE W st S %‘ﬁg\;orﬁ??h\i'?%@fdfﬁsﬁffa“’fv_ j

‘?ﬁfé%{ioﬁé Bhunﬂﬁ'fﬁ (1”@'%? FicPA réQuredROMBiRingBfs period,

mat er nal snoki. ng owner shi p, ~duration of
dloieoyey28i7 248 %é@tﬂmfgntsn@xn%ﬂmal a mq%rreglt need for

PRIARR FlobtRck G eUlbatind Femidrdksy

trepgigent resphratoepirdetiions dahng dhe fiest UerﬂnntMGWI fidew i ng

the fi t 12 th f ol A f hi.st
100078, R ewRIc, A% (%ﬂf } ifen@abruito HRbibtRs sad 22/40

JB6loqT 53Rk RERHIAG pIRSRSSAT R Rda thide Griders Firatory

uratl on of excl usive - _
bnfegtiohse difige infdntiredeiving saeoiagtamucmly AB2§15%) expenenced:

current antibiotic u c‘%&%ﬁf ??1‘? ers h@o%% f?gisu'?ecgﬁ"”g

Ao Por Mot
395 BT oMb '(i’.’a%§ bﬁ?ern&@é@?ﬂﬂé@ﬁrher@hﬁmﬂéﬁ@@é oPBOM. In
| ,

ot'i ¢ suppl ementation on the risk of recurrent. .
-+ iadditian, dhe administratine ofiprebiotics tensdaskstogedpee éheaged for
' ust ed, for 10t hese, § r
PRhBEhR A atatRRE: + i 3 Rusk A BB AOM g fo peat

- Lh3etbA bt Nepel ofithe infapks mcemngapcbb%m Hed¥ired
infants receiving placebo. None of the 32 infants

ﬁwwmoﬁ@nw dbing e fird yeabaf ifeminhereas thegyroggdure was

RO 4T L b ] o PR M e 22"

| ftbé@'ré]ZO‘V@e\vérémacsorrsaﬁ@evamam@aehm tﬁéfrfskrcﬁ‘deﬁﬂﬁemt
atopi c eczema during the first year of life. Ato

gefestions andancurentieeed feicantpigliaetomnt; Aauing o der
recei ving probiotics and 3140 (8% infants . receiving
placebo.. -None of the-probiotic-suppl enented infants

- Itngjubted fof blaky siEREidpaeRal anape than 2 gast r oi nt estinal

lﬁmfdﬁatad fn&ddl diblingg  t'he study |
" Adjusted for older siblings, maternal smoking, pet ownership, duration of exclusnre

‘ breastfeedmg and matemal allergy
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20peri od. [00081] The rel ationship between fecal
recovery of LGG at 3 nonths of age and the risk of
infection during the first 7 nonths of life was al so -
eval uated. These results are presented in Table 4.

wo M 4Pe%/ 007526PCT/ US2005/ 023330 Tabl e 4. ThepCT/l]SZ|]('5j(|2333{;.‘ |

Rel ati onshi p of Fecal Recovery of LGG at 3 Months of
Age and the Risk of Infections During the First 7

Mont hs of Life Positive (n =.23) Negative (n = 22)
%l{r@t‘s%@te)as@éébemkdoyrwmeam %Q%m@o@enwmgewrrent _

: (rge fo{rglfn(fagggl?:g ang tencg’)fa‘ti3 t%) mcrea-s{a]tagdnslk(‘rl&r re@urren%%.OM

dunng the first 12 months of life. A famlly history of ailergy increased the '
risk for recurrent infections and maternal smoking was associated with
recurrent antibiotic use. The duration of exclusive breastfeeding had an
inverse assomatlon with recurrent antibiotic use. Pet ownership conferred

protectlon agamst recurrent mfect:ons and recurrent need for antibiotics.

| 7 _Consequently, the effect of problo’nc supplementation on the risk of

recurrent infections durlng the first 12 months of life was adjusted for
'these factors. : o , N
[00080]. Gastro-esophageal reflux dlsease was dragnosed in 1/32 (3%) -
infants receiving. probiotics and 3/40 (8%) infants receiving placebo. No_p_e '
of the 32 infants recéivi-ng probiotics had cow's milk allergy as compared ,

to 3/40 (8%) infants receiving placébt}.r In.éll, 4i3'2' (13%) ir'i-fants receiving -
p‘robiotics and 8/40 (20%)'7in:fants:'r.eceiving placebo- s.ufféred from atopic .

| eczema during the fi rst yéa-r of life. Afopic sensitization was detected in

2/32 (6%) infants receiving probiotics and 3/40 (8%) infants recelvmg

i placebo None of the problotlc-supplemented infants in the study
. experienced more than 2 gastromtestmai infections during the study

period.
[00081] The relatlonshlp between fecal recovery of LGG at'3 months of o

age and the risk of infection during the first 7 months of Ilfe was. also

: _evaluated “These resulis are presented in Table 4.
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Table 4. The Relatlonshlp of Fecal Recovery of LGG at 3 Months of

Age and the Risk of Infectlons Durmg the Flrst 7 Months of Llfe :

o

PCTAIS2005/123330

P’ositive  Negative RR‘

. [ (n=23) (n=22) (95% Cl) 5
Respiratory 15 (65%) 18 (82%) - 0.68(0.19 to 1.21)
Infection ' . , p=0.31
AOM- 4 (17%) 10 (45%) 0.30 (0.06 to 1. 13) ‘

. ‘ p = 0.057

“Antibiotic Use | 7 (30%) 12 (55%) 0.46 (0.12 t© 1.27)
. ' L p=0.14 :
Recurrent - 1 (4%} ]2 (9%) 0.47 (0.0110 6. 95) ’
| Respiratory — LA 0 61
‘I Infections : ' _
- Recurrent AOM 0 (0%} 12©9%) 0.38 (NiA 08 05)
. ] ' - p=023 ,
Recurrent 0 (0%) 5(23%) - 012 (N/A 10 0.94)
| Antibiotic Use : : p=0.022 .

[00082] |

P'ri'or to probiotic supplementation, 'L_GG was recovered in the

feces of 12/46 infants, 8/28 (29%) in the probiotics group and 4/18 (22%)

" in the placebo group. - Pre-intervention pr-esen-ce of LGG in feces was not

associated with the incidence of infections in géheréi respiratbry" '

infections, AOM or gastromtestlnai lnfections nor was there. an |mpact on

antlbfotlc use at any age. At 3 months of age, i.e. after a mmlmum of 1

_ mont_h‘ of probiotic supplementatlon, LGG was recovered |n,21128 (75%)

of infants receiving probiotics and 2/17 (12%) of infants receivin'g' placebo,

- p<0.0001. Furthermore, the presence of LGG i in feces at this time was

*7 .. associated with a reduced risk of having encountered at least one episode
of AOM by the age of 7 months; 4/23 (17%) and 10!22 (45%) mfants _
posmve and negatwe for LGG, respectively. The presence of LGG in

feces at 3 months of age was also indicative of protection against - -
recurrent'infectip'ns: 2/23 (9%) and 10/22 (_45%') _in infants positive and
- negative for LGG, respectfully, and recurrent need for antibiotics: 023
" (0%) and 5/22 (23%) in infants positive and negative for LGG, |

respectrvely, by the age of 7 months.

- [00083]

All references cited in this specrﬁcatlon including w:thout

limitation, all papers, publications, patents, patent appllcations,
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Recurrent AOMO (0% 2 (9% 0 38 (NNAto 5.05) p =
0 23 Recurrent 0 (0% 5 (23% 0.12 (NAto 0.94) -

Antibiotic Use p = 0.022 [00082] Prior to

probi oti c suppl enentation, LOG was recovered in the

wol@6@m7ak 12/ 46 infants, 8/28 (29% in the profObsRes/023330

group and 4/18 (22% in the placebo group.
Pre-intervention presence of LOG in feces was not

.associated with the incidence of infections in
: gqnesahtatmns,aexat oaegontsnfre@nmwmts Agnthures, books, mtemet

gastroi ntesti infectio B nor s.there,an

orPOE@HQ%JBPB’ﬁq@”tQ%S Aengricalgeanineslilg, A %Ee@bvnﬁgomom’fed
b‘;‘y refdieRbe il tHis'%&ﬁca’aoﬁqmtﬁei‘Pfenﬂféﬁ% otfiHe d:scusw}gn of the

suppl enent ation was recovered in 21128 (75%
i néfurescasheiom mgmp&rttt&d)mecelyé;ﬂ cupimarizel heg assfertions made

b tﬁ%@r@?&@%ﬁgﬁ PEbEsSion"s prley ﬁmamer*%g%%% ougiiutes

W e@&ﬁ tigRt BNEHHNB akcigggtand
ﬁter epl so E%g{ié %gﬂe%e@gtge of 7 h%ﬁgbhs Cu_ ggan

( PeHtinen dfahez:ﬂedBWeﬁenfsaﬁt S

[00084] These and other modifi cations and variations to the present
invention may be practiced by those of ordinary skill fn the ari,_ without _
departing from the spirit and scope of the present invention, which is more
parﬁbulariy' sét forth in fhe éppended claims. In addition, it should be’

understood that aspects of the various embodxments may be mterchanged '

- in whoie or in part. Furthermore those of ordinary skill in the art will

appreciate that the foregoing descnpnqn is by way of exampfe oniy, andis’
not intended to limit the ihyéntion"sofurther‘des.c:ribed'-infsuch appended
claims. Therefore, the spirit and scope of the appended claims should not

be limited to the description of the préferred Vefsio-‘ns contained therein.
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posi tive and negative for LOG respectively. The
presence of LGGin feces at 3 nonths of age was al so
i ndicative of protection agai nst recurrent
infections: 2/23 (9% and 10/22 (45% in infants
positive and negative for LOG respectfully, and
recurrent need for antibiotics: 0/23 20(0% and 5/22
(23% in infants positive and negative for LOG
Cbmw&espectlvely, by the age of 7 nonths. [00083] All
references cited in this specification, including

1. USE%EP&E'BU'IH ?qu a(?'l'a Gétl.‘rln tHQ r%EJErat;BHE’#A 50‘%1%3“ ventmg
develo @a% el gw iP5 Bl nd .gﬁfek PiFend £AdLGe s

betw
ewe gs Journa artlcles perlodlcals and t he

2. The 'u%é‘gcc ?rfi ﬁecra%jﬂ)ﬁ WASRSPRE XS 3 an% g{rﬁé‘gge&&t} RorhMeSgroup
consi r@i& ﬁgtdnﬂmtf&%ﬁ ifeh an i %g@él QO bronchitis,

mcnch erein’is inteéen nere mmari ze
e assertlons made 5by their authors and no
adn1SS|on is made that any reference constitutes
3. The Béd &coftilg Ag toRRRh 1€ ARERIT B8 8mbEnt FFBLI120UNd LAG bR eout 10°
and 10t &8, accuracy and pertinence of the cited references
[ 00084] These and ot her nodifications and variations
4. The Lig: AR@rdMLBAEIMINWABIciPRe MR B BbPIas L Gead bBivebh @66t a0:1 and
1:10. ordinary skill in the art, w thout 10departing from
~the spirit arid scope of the present invention, which
5. The UiSe d8tbRiiMPoldi |12 vhErefrtthe Ftiotdi Bbi 2ttb eGanipapsiad: 1.
clainms. In addition, it should be understood that
aspects of the various enbodi nents may be
i nterchanged in whole or in part Furthernore, those
of ordinary skill in the art will appreciate that the
foregoing description is by way of exanple only, and
is 15not intended to limt the invention so further
descri bed in such appended clains. Therefore, the
spirit and scope of the appended cl ai ns shoul'd not be
limted to the description of the preferred versions
contai ned therein. CLAIMS: 1. Use of an anount of
- Bb-12 and LGG in the preparation of a conposition for
preventing devel opnent of respiratory infections in
an infant, wherein the anmount of Bb-12 and LGG is
bet ween about 105 and 1011 cfu.. 2. The use accordi ng
to claim1, wherein the respiratory infection is
sel ected fromthe group consisting of upper
respiratory infection, influenza, croup, respiratory
syncytial virus, bronchitis, bronchiolitis and
pneunonia. 3. The use according to claim1, wherein
t he anmount of Bb-12 and LGG is between about 106 and
108 cfu. 4. The use according to claim1l1, wherein
the ratio of Bb-12 to LGG is between about 10:1 and
1:10. 5. The use according to claim1, wherein the
ratio of Bb-12 to LGG is about 1:1.
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